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

Issue 10203/T08
Permit Issue Date: TBD, 2021
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Introduction and Purpose of Application

Enviva Pellets Northampton, LLC (referred to as EnvivaNOR or Northampton throughout this
document) currently holds Air Permit No. 10203R07 with an expiration date of February 28, 2025 for
a wood pellets manufacturing plant in Garysburg, Northampton County, North Carolina. The
submittal of this application is for a first time Title VV Air Permit. Per Air Permit No. 10203R07
issued October 21, 2020, the facility was required to submit an amended Title V application within 30
days of permit issuance. Application No. 6600167.14B was submitted on April 22, 2014, within 12
months of commencing operation of the facility, and was amended on August 9, 2016, January 21,
2020, April 3, 2020, and November 23, 2020. The November 23, 2020 amended application was
considered complete on that date and replaces all of the other amended 1 Time Title V' Air Permit
applications. This application will be processed in accordance with 15A NCAC 2Q .0501(c)(1) and
will go through a 30 day public notice and a 45 day EPA review at this time.

. The plant is currently permitted to produce up to 625,225 oven-dried tons (ODT) per year of wood

pellets utilizing up to 30% softwood on a 12-month rolling basis. The plant consists of a log chipper,
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.

. Permit 10203R06 that was issued on October 30, 2019 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(g) Case-by-Case Maximum Available Control Technology (MACT) Standards for HAPs.
After additional control devices are installed per permit 10203R06 Section 2.2 A.3 and 4, the facility
is permitted to increase potential facility throughput to 781,255 ODT per year and increased softwood
percentages from 30% to 80%.

. Air Permit No. 10203R07 that was issued October 21, 2020 incorporated additional emission

reductions and updated emission sources along with added control devices.

. Application No. 6600167.14B was initially received on April 22, 2016. The application has been

revised and amended several times: August 9, 2016, January 21, 2020, April 3, 2020, and November
23, 2020. Detailed updates are located in the Table of Changes in Section 3.

History/Background/Application Chronology

April 22, 2014 - First time Title V application No. 6600167.14B was submitted within 12 months of
commencing operation of the facility.

May 13, 2014 - Permit RO3 was issued adding an eighth hammermill.
October 12, 2015 - Permit R04 was issued with modified dryer and the material handling system.

August 9, 2016 - An amended version to the first time Title V application 6600167.16A was
submitted from the facility.

September 20, 2017 - October 20, 2018 — The first time Title V application went through public
notice. Comments were received during the public comment period from the general public and
Environmental Integrity Project (EIP). Issuance of the first time Title VV permit was placed on hold
pending response to those comments.

February 28, 2017 - Permit RO4 expired.



March 3, 2017 - Permit R0O5 was issued.

October 1, 2018 — Permit application 6600167.18A was received for several modifications and a
permit acknowledgement was sent to the facility on the same day.

November 16, 2018 — The facility requested that permit application processing be put on hold due to
an upcoming addendum to the previous modification.

January 10, 2019 — A permit addendum was received from the facility for permit application
6600167.18A.

March 29, 2019 — An amended permit for application 6600167.18A was received that replaced all
other addendums and applications (except 6600167.14B - first time Title V).

October 30, 2019 — Permit 10203R06 was signed and issued.

January 21, 2020 — An amended version to the first time Title V application was received by the
DAQ.

February 6, 2020 — Permit application 6600167.20A was received.

March 24, 2020 — An addendum to the permit modification 6600167.20A was received from the
facility.

April 3, 2020 — An amended version to Application 6600167.14B (the first time Title V application)
was submitted from the facility.

September 14, 2020 - The facility sent an addendum to permit application 6600167.20A that
replaced all other addendums and applications (except 6600167.14B - first time Title V).

October 21, 2020 — Permit 10203R07 was signed and issued.

January 5- 6, 2021 — DAQ permitting engineer requested the facility to update the flow diagram and
discussed removal of the dryer bypass stacks.

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.

January 21— February 2, 2021 — The Raleigh Regional Office, and Stationary Source Compliance
Branch were requested by the Permitting Section to comment on the draft permit and review.
Comments were received and included in the permit from DAQ.

February 3- 19, 2021 — 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.

February 12, 2021 — Facility representatives held a Teams meeting with DAQ’s permitting and
regional offices requesting changes to various permit requirements and monitoring parameters.
Details of requested changes and responses are included in Section IX of this review.



February 22 — March 12, 2021 — Permitting and SSCB held a Teams meeting to better understand 3-
hour block vs rolling averages for parametric monitoring on the oxidizers. Permitting requested
compliance clarification from SSCB on additional language the facility proposed for RTO operational
time on a semi-annual period and for allowed time to send stack test results. Details of requested
changes and responses are included in Section IX of this review.

April 9 - 15, 2021 — Comments were received from Permit Supervisor and implemented into the draft
permit and review. The facility was provided a draft of the permit and review before public notice.
Facility comments were received and some but not all were included into the draft documents.

April 15, 2021 - The modeling memorandum was updated on April 15, 2021 for a correction noting
acetaldehyde and beryllium were not required to be modeled since their emissions were below the

TPER.

TBD, 2021 — DRAFT permit sent to public notice. The required 30-day public comment period
ended.

TBD, 2021 — Title V Equipment Editor (TVEE) changes were approved by Ms. Jenny Sheppard
TVEE Coordinator.

TBD, 2021 — DRAFT permit sent to EPA for review. The required 45-day EPA review period ended
TBD, 2021 — Permit 10203T08 was signed and issued.
Permit Modifications/Changes and TVEE Discussion

The following changes were made to Enviva Pellets Northampton, LLC, Garysburg, NC., Air Permit
No. 10203R07.

Page No. Section Description of Changes
Cover N/A Updated cover letter with application number, permit numbers,
Letter and dates.
3 Section 1 Moved footnote 2 to Section 2.2 A.5.
3,7 Section 1, Deleted the Dryer 1 and 2 Bypass since they are used only for
Section 2.1 A. malfunctions.
3,7 Section 1, Deleted the dry hammermill pre-screeners 1 and 2 since the
Section 2.1 A. systems are totally enclosed.
7 Section 2.1 A Moved all other sources to Sections 2.1 B, 2.1 C,and 2.1 D
except ID Nos. ES-GWHS, ES-GHM-1 through ES-GHM-5,
ES-DRYER-1, ES-DRYER-2, ES-FURNACEBYP-1, ES-
FURNACEBYP-2, and associated control devices.
7 Section 2.1 A. In Table, added oxidizer’s ID Nos. for SO2.
7,39 Section 2.1 A,, Removed 15A NCAC 02D .0540 “Fugitive Dust” since rule is
Section 2.2 A.11 in the General Conditions.
8,10, 11 | Sections 2.1 A.1, 2, |Added Title V noncompliance language for 15A NCAC 02D
and 3. .0515, .0516, and .0521.
9 Section 2.1 A.1,, For 15A NCAC 02D .0515, included separate
Section 2.1 B.1. monitoring/recordkeeping and reporting requirements to
uncontrolled sources




Page No. Section Description of Changes

9 Section 2.1 A.1. Updated parametric parameter language.

9 Section 2.1 A.2. For 15A NCAC 02D .0516, added the oxidizers. Moved the
diesel limitation and record requirements to Section 2.2 A.5 and
deleted fuel supplier certification.

11 Section 2.1 A.3. Added the specific emission points associated with the 15A
NCAC 02D .0521 regulation. Added separate requirements for
the furnace bypass idle mode operation.

12 Section 2.1 A4. Removed 15A NCAC 02D .0535 “Excess Emissions Reporting
and Malfunctions” since rule is in the General Conditions.

12 Section 2.1 B. From Section 2.1 A., created Section 2.1 B. for sources ID. Nos.
ES-DWH-1, ES-DWH-2, ES-HM-1 through ES-HM-8, ES-
DLC-1 with associated bagfilters.

14,15 Sections 2.1 B.1 Added Title V noncompliance language for 15A NCAC 02D

and 2. .0515 and .0521.

14 Section 2.1 B.1.g. |Added language to monitor CD-WESP-1 and CD-RTO-1 as
specified in Section 2.1 A.1.g and h.

15 Section 2.1 B.2. Added the specific emission points associated with the 15A
NCAC 02D .0521 regulation.

16 Section 2.1 C. From Section 2.1 A., created Section 2.1 C. for sources ID. Nos.
ES-DSR, ES-DSS, ES-DSHM-1, ES-DSHM-2, with associated
control devices.

17,18 Sections 2.1 C.1 Added Title V noncompliance language for 15A NCAC 02D

and 2. .0515 and .0521.

18 Section 2.1 C.1.e. |Added language to monitor CD-WESP-1 and CD-RTO-1 as
specified in Section 2.1 A.1.g and h.

18 Section 2.1 C.2. Added the specific emission points associated with the 15A
NCAC 02D .0521 regulation.

19 Section 2.1 D. From Section 2.1 A., created Section 2.1 D. for sources ID. Nos.
ES-PMFS, ES-CLR-1 through ES-CLR-6, ES-PCHP, ES-FPH,
ES-PB-1 through ES-PB-12, ES-PL-1, ES-PL-2 with associated
control devices.

21,22 Sections 2.1 D.1, 2, |Added Title V noncompliance language for 15A NCAC 02D

and 3. .0515, .0516, and .0521.

22 Section 2.1 D.3. Added the specific emission points associated with the 15A
NCAC 02D .0521 regulation.

39 Sections 2.2 A. Removed 15A NCAC 02Q .0207 “Annual Emission Reporting”
since the rule is in the General Conditions.

39 Sections 2.2 A. Removed 15A NCAC 02Q .0304 “Permit Renewal Application”
since the rule is in the General Conditions.

25 Sections 2.2 A. 1.  |Removed reporting for moisture content parameter since stack
test will be used for compliance with emission limits.

25, 26 Sections 2.2 A.1 Added Title V noncompliance language for 15A NCAC 02D

and 2. .0530.

26 Sections 2.2 A.2.b. |For clarity, added “with aerodynamic diameter less than” for
PM10 and PM2.5.

26 Sections 2.2 A.2.  [Removed “reserved” from previously deleted sections and

removed redundant air flow language.




Page No. Section Description of Changes

26 Sections 2.2 A.2. Moved diesel startup usage and recording requirements to
Section 2.2 A.5.

26 Sections 2.2 A.2.  |Updated stack test report submittals from 60 days to 30 days.

26 Sections 2.2 A.2.  |Removed the notification requirement since the Raleigh Regional

Office has received notification of the completion of the
modification.

26, 33 Sections 2.2 A.2., |Updated the parametric monitoring data.

Section 2.1 A.3.

30 Section 2.2 A.2.j.  |Included updated reference sections for the bagfilters and
cyclones.

32 Section 2.2 Corrected the RCO2 VOC emission factor from 0.77 to 0.0722.

A.2.n.ii..

33 Sections 2.2 A.3.  |Added Title V noncompliance language for 15A NCAC 02D
1112,

38 Sections 2.2 A.. Updated 15A NCAC 02Q .0711 requirements to the current
shell.

39 Section 2.2 A.11.  |Deleted section for 15A NCAC 02Q .0504 since this permit is
for Title V.

39 Section 2.3. Updated Section 2.3 “Construction Schedule”.

40-50 Section B The General Conditions were updated to the latest version of
DAQ shell.

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

First Time Title V 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)

“Green” (i.e., fresh cut) wood is delivered to the plant via trucks as either pre-chipped wood or
whole logs from commercial harvesting for on-site chipping. Pre-chipped wood is screened to
remove oversize material which goes to the furnace fuel pile and acceptably sized chips are
conveyed to storage piles. Logs are debarked and chipped in the Debarker (IES-Debark) and
Chipper (IES-EPWC). Chipped wood for drying is conveyed to a chipped wood storage pile and
bark is conveyed to a bark fuel storage pile. All transfer points and storage piles are captured by
the Green Wood Handling and Storage source (ES-GWHS).

Debarking (IES-Debark), Chipping (IES-EPWC), Bark Hog (IES-Bark), and Green Wood Fuel
Storage Bins (IES-GWFB)

Logs are debarked by the electric-powered rotary drum Debarker (IES-Debark) and then sent to
the electric powered green woodchipper (IES-EPWC) to chip the wood to acceptable size. The
chips are then routed to Green Wood Storage Piles. Purchased chips received by three (3) truck
dumps are also transferred to Green Wood Storage Piles. Bark from the Debarker is hogged
(IES-Bark) and transferred to the Bark Fuel Storage Piles along with purchased bark/fuel chips
received via truck dump or walking floor trailers. Following storage in the Bark/Fuel Chip
Storage Piles, the bark/fuel chips are transferred to a blend pile, then transferred via walking floor




to a covered conveyor, and finally to an enclosed Green Wood Fuel Storage Bin (IES-GWFB)
where the material is pushed into the furnaces.

. Green Hammermills (ES-GHM-1 through ES-GHM-5)

Prior to drying, chips from the Green Wood Storage Piles are processed in the Green
Hammermills to reduce material to the proper size. Exhaust from the five (5) new closed-loop
green hammermills (ES-GHM-1 through ES-GHM-5) will be routed to the existing WESP (CD-
WESP-1) and then routed to a Regenerative Thermal Oxidizer (CD-RTO-1) for further emissions
control prior to being released into the atmosphere. The Green Hammermills will also have the
ability to be routed to and controlled by the Dryer #2, WESP (CD-WESP-2) and RTO (CD-RTO-
2), once constructed, when the Dryer #1, WESP (CD-WESP-1) and RTO (CD-RTO-1) are shut
down.

. Dryers (ES-DRYER-1 and ES-DRYER-2) and Double Duct Burners (IES-DDB-1 through IES-
DDB-4)

Dryer #1 (ES-DRYER-1) uses direct contact heat provided to the system via a 175.3 million
British thermal unit per hour (MMBtu/hr) total heat input furnace that uses bark and wood chips
as fuel. Green wood is fed into the dryer where the moisture content is reduced to the desired
level and routed to a multi-clone separator, consisting of three identical material handling integral
cyclones that remove wood fiber from the dryer exhaust gas. Emissions from each cyclone are
combined into a common duct and are routed to the WESP (CD-WESP-1) for particulate,
metallic HAP, and hydrogen chloride removal. Exhaust from the WESP will then be routed to an
RTO (CD-RTO-1) for additional VOC control.

A second direct contact rotary dryer system (ES-DRYER-2) will also be equipped with a WESP
(CD-WESP-2) and RTO (CD-RTO-2) for the same emissions control described above for Dryer
#1. Dryer #2 and its associated control equipment are authorized for construction and operation
in Northampton’s current air permit, 10203R07. The new dryer, similar to the existing dryer, will
use direct contact heat provided to the system via a 180 MMBtu/hr total heat input furnace that
uses bark and fuel chips as fuel.

As flue gas exits the dryers and begins to cool, wood tar can condense and coat the inner walls of
the dryer ducts creating a risk of fire. To prevent condensation from occurring and thus reduce
the risk of fire, each dryer system will include double ducts which will be heated. The duct from
the cyclone outlet to the ID fan will be heated by one low-NOx burner with a maximum heat
input rating of 2.5 MMBtu/hr, and a second 2.5 MMBtu/hr low-NOx burner will heat the duct
used for exhaust gas recirculation and the WESP. The double duct burners (IES-DDB-1 through
IES-DDB-4) are Title V insignificant activities and will combust natural gas, or propane as back-
up, and exhaust directly to atmosphere.

Furnace Bypass Stacks (ES-FURNACEBYP-1, ES-FURNACEBYP-2)

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 heated to a temperature sufficient to sustain combustion
operations at a minimal level or 8 hours, whichever is less. 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 per furnace for start-ups (for temperature control)
and shutdowns. The furnace bypasses 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 for furnace 1 and
27.0 million Btu/hr for furnace 2. For each furnace, diesel fuel as a startup accelerant shall be
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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 (10
MMBtu/hr or less). Until this time, emissions continue to be controlled by the WESP and
RTO.

- Idle Mode: The purpose of operation in “idle mode” is to maintain the temperature of the fire
brick lining the furnaces which may be damaged if it cools too rapidly. Operation in “idle
mode” also significantly reduces the amount of time required to restart the dryers. Each
furnace in idle mode, defined as maximum heat input of 10 million Btu per hour each, may
operate up to 500 hours per year with emissions routed to the Furnace Bypass Stacks.

- The Dryer 1 and Dryer 2 bypass stacks are only used during a Dryer malfunction and are not
considered as emission sources. The two Dryer Bypasses (ID Nos. ES-DRYERBYP-1 and
ES-DRYERBYP-2) were removed from this permit.

F. Dried Wood Handling (ES-DWH-1 and ES-DWH-2)
Dried materials from the Dryer material integral cyclones are conveyed to screening operations
that remove smaller wood particles which bypass the Dry Hammermills. The Dried Wood
Handling emission sources each include partially enclosed conveyor systems and conveyor
transfer points located after each dryer (ES-DWH-1 and ES-DWH-2). Emissions associated with
ES-DWH-1 are controlled by a passive bin vent (CD-DWH-BV) and emissions associated with
ES-DWH-2 will be controlled by a baghouse (CD-DWH-BF-2). Pre-screening may be
accomplished with two (2) existing pre-screeners which are enclosed and do not emit to the
atmosphere.

G. Dry Shavings Reception and Handling (ES-DSR, IES-DRYSHAVE), Dry Hammermills (ES-
HM-1 through ES-HM-8), Dry Line Conveyor (ES-DLC-1), Dry Line Hopper (IES-DLH), Dry
Shavings Hammermills (ES-DSHM-1 and 2) and Dry Shavings Silo (ES-DSS)

Oversized wood is diverted to one of eight (8) Dry Hammermills (ES-HM-1 through ES-HM-8)
for further size reduction prior to pelletization. Each Dry Hammermill includes a product integral
cyclone which is routed to one of three (3) baghouses (CD-HM-BF-1 through CD-HM-BF-3) for
particulate matter control. A portion of the exhaust exiting the product recovery cyclones will be
recirculated back to the front end of the Dry Hammermills and the remaining exhaust stream will
be routed through the three (3) baghouses (CD-HM-BF-1 through CD-HM-BF-3) to a quench
duct for fire safety and then to either the Dryer #1 (ES-DRYER-1) furnace, the Dryer #1 WESP
(CD-WESP-1), or a combination of the two, and then to the Dryer #1 RTO (CD-RTO-1) to
control VOC and HAP emissions. The quench duct is being installed for safety purposes to
reduce the risk of fire and is not considered a control device. Material from the dry hammermill
integral cyclones as well as smaller particles that pass through the pre-screeners are transferred to
the Dry Hammermill system discharge collection enclosed drag chain conveyor, and then to the
Pellet Mill Feed Silo infeed screw via enclosed drag chain conveyors to be made into pellets.

Purchased dry shavings are also used to produce wood pellets in addition to green chips or logs,
forgoing the drying process and thus minimizing on-site VOC and HAP emissions. Currently,
the plant receives dry shavings at the bark truck dump where they are moved to an open dry
shavings pile via front end loader or are received via walking floor trailer at the pile. Dry
shavings are added to the existing Dry Line Hopper (IES-DLH) and subsequently transferred to
the dry hammermill pre-screeners via the existing Dry Line Feed Conveyor (ES-DLC-1) and dry
hammermill feed conveyor. These transfer activities make up the existing Dry Shaving Material
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Handling and Storage (IES-DRYSHAVE) emission source that is used for feeding pre-dried
materials. Particulate emissions from Dry Shavings Reception (ES-DSR) will be controlled by
the Dry Shavings Reception baghouse (CD-DSR-BF).

A Dry Shavings Silo (IES-DSS) will be used to store dry shavings used in pellet production. The
purchased dry shavings will be unloaded from trucks via a truck dump into a hopper that feeds
material via enclosed conveyors to a bucket elevator that ultimately fills a silo. From the silo, the
dry shavings will then be transferred via an enclosed conveyor to the Dry Shavings Hammermills
(ES-DSHM-1 and ES-DSHM-2) for additional processing. Milled dry shavings will then be
transferred to the Pellet Mill Feed Silo. The dry shavings hammermill exhaust will be routed to a
baghouse (CD-HM-BF-3) and then to a quench duct for fire safety and then to either the Dryer #1
(ES-DRYER-1) furnace, the Dryer #1 WESP (CD-WESP-1), or a combination of the two, and
then to the Dryer #1 RTO (CD-RTO-1) for control of VOC and HAP emissions.

Under normal operations, all air flow from the bagfilters on the dry hammermills and dry
shavings hammermills is ducted to the dryer furnace prior to treatment by the WESP1 and the
RTOL. Inthe event of reduced furnace/dryer operation, a portion of the air flow from the
bagfilters on the dry hammermills and from the bagfilter on dry shavings hammermills is ducted
directly to the WESP1 for treatment by the WESP1 in series with the RTOL. In the event of the
shutdown of the furnace/dryer system, all air flow from the bagfilters on the dry hammermills and
dry shavings hammermills is ducted directly to the WESP-1 and RTO-1. The purpose of the
recirculation process is to reduce the volume of air that is ultimately routed to the downstream
control devices CD-WESP-1 and CD-RTO-1. All rerouted gases from the dry and dry shavings
hammermills are required to pass through the precipitator (CD-WESP-1) and oxidizer (CD-RTO-
1).

The purpose of the quench duct is to protect the RTO by reducing the risk of fire. Operation of
the DHM and DSHM will be interlocked with operation of the quench duct (i.e., the quench duct
must operate in order for the DHM and DSHM to operate). If flow in the quench duct drops
below a minimum flow rate, the DHM and DSHM will shut down. All exhaust from the DHM
will still be routed through existing baghouses, and all exhaust from the DSHM will be routed
through baghouse (CD-HM-BF-3).

. Pellet Mill Feed Silo (ES-PMFS) and Pellet Cooler HP Fines Relay System (ES-PCHP)

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

Fines from Finished Product Handling (ES-FPH) are collected by the Pellet Cooler HP Fines
Relay System (ES-PCHP) which is controlled by a baghouse (CD-PCHP-BV). The Pellet Cooler
HP Fines Relay System transfers this material to the Pellet Mill Feed Silo (ES-PMFS).

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 500 Ib supersacks and is 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 Presses. The additive contains no hazardous chemicals or VOCs.

Pellet Press System and Pellet Coolers (ES-CLR-1 through ES-CLR-6)

Dried processed wood is mechanically compacted through twelve (12) presses in the Pellet Press
System. Exhaust from the Pellet Press System and Pellet Press conveyors is vented through the
Pellet Cooler aspiration material recovery cyclones and emission controls as described below, and
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then to the atmosphere. Formed pellets are discharged into one of six (6) pellet coolers (ES-CLR-
1 thru ES-CLR-6). Chilled cooling air is passed through the pellets. At this point, the pellets
contain a small amount of wood fines, which are swept out with the cooling air and are controlled
utilizing six (6) cyclones (CD-CLR-1 thru CD-CLR-6). VOC and organic HAP emissions will be
controlled by an RTO/RCO (CD-RCO-2).

A quench duct will be installed prior to RTO/RCO (CD-RCO-2) for safety purposes to reduce the
risk of fire and is not considered a control device. The quench duct is inherent for the RTO/RCO
(CD-RCO-2) to operate safely (protection from fire). A safety interlock will be installed to cease
operation of the pellet presses and pellet coolers if a minimum flowrate is not maintained.

. Finished Product Handling (ES-FPH) and Loadout (ES-PL-1, ES-PL-2, ES-PB-1 through ES-PB-
12)

Final product is conveyed to pellet loadout bins (ES-PB-1 through ES-PB-12) that feed pellet
truck loadout operations (ES-PL-1 and ES-PL-2). Pellet loadout is accomplished by gravity feed
of the pellets through a covered chute to reduce emissions. Emissions from pellet loadout are
minimal because dried wood fines will have been removed by the pellet screeners, and a slight
negative pressure is maintained in the loadout area as a fire prevention measure to prevent any
build-up of dust on surfaces within the building. This slight negative pressure is produced via an
induced draft fan that exhausts to the Finished Product Handling baghouse (CD-FPH-BF). This
baghouse controls emissions from Finished Product Handling (ES-FPH) and the Pellet Loadout
Bins (ES-PB-1 through ES-PB-12). Fine material from loadout operations is transferred to the
Pellet Mill Feed Silo (ES-PMFS).

Emergency Generators (IES-GN-1 and IES-GN-2), Fire Water Pump Engine (IES-FWP), and
Diesel Storage Tanks (IES-TK-1 through IES-TK-4)

The plant has a 350 horsepower (hp) diesel-fired Emergency Generator (IES-GN-1) for
emergency operations and a 300 hp diesel-fired Fire Water Pump Engine (IES-FWP). Aside
from maintenance and readiness testing, the generator and Fire Water Pump Engine are only
utilized for emergency operations. Diesel for the IES-GN-1 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 storage tank
of up to 500-gallon capacity (IES-TK-2).

A 671 hp diesel-fired Emergency Generator (IES-GN-2) is required to support operations of the
facility, and diesel for IES-GN-2 is stored in a 1,000-gallon diesel storage tank (IES-TK-4). The
plant also includes a diesel storage tank with a capacity of up to 5,000 gallons that is used for
distributing diesel fuel to mobile equipment (IES-TK-3).

. Propane Vaporizer (IES-PVAP)

A direct-fired propane vaporizer (IES-PVAP) may be used to vaporize liquid propane for
combustion by the RTO burners, RTO/RCO burners, and double duct burners (IES-DDB-1
through IES-DDB-4). The vaporizer will have a maximum heat input capacity of 1 MMBtu/hr
and will combust propane. Propane may be used until natural gas service is available to the
facility, after which natural gas will be the primary fuel for all burners with propane used as a
back-up fuel.

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.
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Enviva’s 1o | No, | PM | PMu | PMas | SO. | Voo | coe | RO
Estimated ¢ ¢ ; ¢ ¢ ¢ t ¢ HAPs
PTE (tpy) | (py) | (py) | (tpy) [ (tpy) | (tpy) | (tpy) | (tpy) (tpy)
Title V
11/17/2020 | 171.2 | 213.0 1200 | 894 | 754 | 39.1 | 1203 | 383,222 18.0
application

A. Green Wood Handling and Storage (ES-GWHS)

Fugitive PM emissions result from unloading purchased chips and bark from trucks into hoppers
and the transfer of these materials to storage piles via conveyors. Fugitive PM emissions from

chip and bark transfer operations were calculated based on AP-42 Section 13.2.4, Aggregate

Handling and Storage Piles'. Detailed potential emission calculations are included in Appendix

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 four

(4) Green Wood Storage Piles and three (3) 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 the AERMOD-
ready meteorological dataset for the Maxton National Weather Service (NWS) Station provided
by DAQ*. The mean silt content of 8.4% for unpaved roads at lumber mills from AP-42 Section
13.2.2 was conservatively applied in the absence of site-specific data. The exposed surface area

of the 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).
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. Debarker (IES-Debark) and Bark Hog (IES-Bark)

PM emissions occur as a result of log debarking and processing. Potential PM emissions from
debarking and the bark hog were quantified based on emission factors from EPA’s AIRS Facility
Subsystem Source Classification Codes and Emission Factor Listing for Criteria Air Pollutants
for Source Classification Code (SCC) 3-07-008-01 (Log Debarking)®. All PM was assumed to

be larger than 2.5 microns in diameter. PM emissions from debarking are minimal due to the

high moisture content of green wood (~50%) and the fact that bark is removed in pieces larger

than that which can become airborne. A 90% control efficiency was applied for use of water

spray in the debarker. The Bark Hog is also largely enclosed, and a 90% control efficiency was
applied for partial enclosure. 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 debarker and bark hog are included in Appendix 1.

The Debarker (IES-Debark) and Bark Hog (IES-Bark) are considered insignificant activities per
15A NCAC 02Q .0503 due to potential uncontrolled PM and VOC emissions less than 5 tpy and
potential HAP emissions less than 1,000 pounds per year (1b/yr).

D. Chipper (IES-EPWCQC)

The chipping process results in emissions of VOC and HAP. VOC and HAP emissions were
quantified based on emission factors for log chipping from AP-42 Section 10.6.3, Medium
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Density Fiberboard® and AP-42 Section 10.6.4, Hardboard and Fiberboard'. Detailed emission
calculations are included in Appendix 1. The chipper is considered an insignificant activity per
15A NCAC 02Q .0503 due to potential uncontrolled HAP and VOC emissions less than 1,000
Ib/yr and 5 tpy, respectively.

Green Wood Fuel Storage Bins (IES-GWFB)

Bark and chips are transferred from the fuel storage piles via a walking floor to a covered
conveyor and then to the fully enclosed Green Wood Fuel Storage Bins (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.

Dryers (ES-DRYER-1 and ES-DRYER-2), Green Hammermills (ES-GHM-1 through ES-GHM-
5), Dry Hammermills (ES-HM-1 through 8), and Dry Shavings Hammermills (ES-DSHM-1 and
ES-DSHM-2)

Exhaust from the dryers will be routed to two dedicated WESP/RTO control systems (one for
each dryer line) for control of PM, VOC, and HAP. The Green Hammermills will share the
existing dryer’s WESP/RTO control system for control of PM, VOC, and HAP. The Green
Hammermills will have the ability to be routed and controlled by the Dryer #2 WESP and RTO
(when constructed) when the Dryer #1 WESP and RTO are shut down. It should be noted that for
potential-to-emit emission estimates, Green Hammermill emissions are accounted for under the
Dryer #1 WESP and RTO.

Emissions of particulate matter are based on process knowledge and engineering judgement.
Carbon monoxide (CO) emissions generated during green wood combustion are based on
information from the NCASI database, process knowledge, and an appropriate contingency based
on engineering judgement. Oxides of nitrogen (NOx) emissions are based on process information
and an appropriate contingency based on engineering judgement. Potential emissions of sulphur
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®. VOC emissions were calculated using an emission factor derived from
process information and an appropriate contingency based on engineering judgement. HAP and
toxics air pollutant (TAP) emissions from green wood combustion were calculated based on
emission factors from several data sources including engineering judgement/process knowledge,
and emission factors from AP-42 Section 1.6, Wood Residue Combustion in Boilersg.

The Dry Hammermill and Dry Shavings Hammermills generate PM, PM1o, PM2 5, VOC, and HAP
emissions during sizing of dried wood. PM emissions from the eight (8) Dry Hammermills and
two (2) Dry Shavings Hammermills are routed to baghouses for control of PM emissions (CD-
HM-BF-1 through CD-HM-BF-3). Particulate emissions from each baghouse were calculated
using an exit grain loading rate, the maximum nominal exhaust flow rate of the baghouse, and the
expected control efficiency of the WESP (CD-WESP-1). Note that the PM. s speciation reflects a
recent review of National Council for Air and Stream Improvement, Inc. (NCASI) particle size
distribution data for similar baghouses used in the wood products industry.

The Dry Hammermill and Dry Shavings Hammermill exhaust through baghouses (CD-HM-BF-1
through 3 for Dry Hammermills and CD-HM-BF-3 for Dry Shavings Hammermills) and will be
routed to a quench duct for fire safety and then to either the Dryer #1 (ES-DRYER-1) furnace, the
Dryer #1 WESP (CD-WESP-1), or a combination of the two, and then to the Dryer #1 RTO (CD-
RTO-1) for HAP and VOC control. Note, the quench duct is being installed for safety purposes
only to reduce the risk of fire and is not considered a control device.
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Uncontrolled VOC and HAP emissions at the outlet of the Dry Hammermill baghouses (CD-HM-
BF-1 through 3) were quantified based on process knowledge and an appropriate contingency
based on engineering judgement. Controlled emissions were estimated based on the expected
destruction efficiency for the RTO. NOy and CO emissions resulting from thermal oxidation
were calculated using AP-42 Section 1.4, Natural Gas Combustion®. and the maximum high
heating value of the anticipated VOC constituents.

Emissions from natural gas and propane combustion by the RTO were calculated based on AP-42
Section 1.4, Natural Gas Combustion®, AP-42 Section 1.5, Liquefied Petroleum Gas
Combustion®®, NC DAQ’s Wood Waste Combustion Spreadsheet!!, and emission factors from the
South Coast Air Quality Management District’s (SCAQMD) Air Emissions Reporting (AER)
Tool. 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 of the furnaces and
50 hours per year per furnace. 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-1 and ES-FURNACEBYP-2 emission estimates.
Detailed potential emissions calculations are included in Appendix 1.

. Furnace Bypass (Idle Mode)

Each 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 10 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
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-4) and Propane Vaporizer (IES-PVAP)
Emissions from natural gas and propane combustion by the double duct burners (IES-DDB-1
through IES-DDB-4) and propane vaporizer (IES-PVAP) were calculated based on AP-42
Section 1.4, Natural Gas Combustion, AP-42 Section 1.5, Liquefied Petroleum Gas Combustion,
NC DAQ’s Natural Gas Combustion Spreadsheet, and emission factors from the South Coast Air
Quality Management District’s (SCAQMD) Air Emissions Reporting (AER) Tool. Detailed
emission calculations are included in Appendix 1. Per 15A NCAC 02Q .0503, the double duct
burners (IES-DDB-1 through IES-DDB-4) and propane vaporizer (IES-PVAP) 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 2, Dried Wood Handling (ES-DWH-1 and ES-DWH-2) will
include partially enclosed conveyor systems and conveyor transfer points located after each dryer.
Particulate matter emissions from transfers associated with ES-DWH-1 were calculated based on
AP-42 Section 13.2.4, Aggregate Handling and Storage Piles'. Although particulate emissions
are controlled by the existing passive bin vent, no control efficiency was applied for the bin vent.
Emissions from transfers associated with ES-DWH-2 will be routed through a baghouse (CD-
DWH-BF-2). Particulate emissions from the baghouse (CD-DWH-BF-2) were calculated based
on the exhaust flow rate and exit grain loading. Potential VOC and HAP emissions from Dried
Wood Handling (ES-DWH-1 and ES-DWH-2) were calculated based on emission factors derived
from NCASI’s Wood Products Database (February 2013) for dry wood handling operations at an
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oriented strand board (OSB) mill and process knowledge and an appropriate contingency based
on engineering judgement. Detailed potential emission calculations are provided in Appendix 1.

K. Dry Shavings Handling (IES-DRYSHAVE). Dry Line Feed Conveyor (ES-DLC-1) and Dry Line
Hopper (IES-DLH)
Particulate emissions occur during transfer of dry shavings to the dry shavings pile (IES-
DRYSHAVE), the Dry Line Hopper (IES-DLH), and Dry Line Feed Conveyor (ES-DLC-1).
Potential emissions from material transfer were calculated based on Equation 1 of 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.

Particulate emission factors used to quantify emissions from storage pile wind erosion for the Dry
Shavings Storage Pile (IES-DRYSHAVE) were calculated based on USEPA’s Control of Open
Fugitive Dust Source* 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 mph was determined based on the AERMOD-ready meteorological dataset for the Maxton
NWS Station provided by DAQ*. The mean silt content of 8.4% for unpaved roads at lumber
mills from AP-42 Section 13.2.2 was conservatively applied in the absence of site-specific data.
The exposed surface area of the pile was calculated based on worst-case pile dimensions.

VOC emissions from the storage pile were quantified based on the exposed surface area of the
pile and emission factors from the National Council for Air and Stream Improvement (NCASI).
NCASI emission factors range from 1.6 to 3.6 pounds (Ib) VOC as carbon/acre-day; however,
emissions were conservatively based on the maximum emission factor. Detailed potential
emissions calculations can be found in Appendix 1.

L. Dry Shavings Reception, Handling, and Silo (ES-DSR, IES-DRYSHAVE., and ES-DSS)
Particulate emissions will occur during unloading of dry shavings from the existing and new dry
shavings truck dumps (IES-DRYSHAVE). Potential emissions from dry shavings storage piles
and dry shavings transfer activities associated with IES-DRYSHAVE were calculated based on
AP-42, Section 13.2.4, Aggregate Handling and Storage Piles®.

Particulate emissions from Dry Shavings Reception (ES-DSR) will be controlled by the Dry
Shavings Reception baghouse. Particulate emissions from the baghouse were calculated based on
the exhaust flow rate and exit grain loading. Dry shavings will be transferred into the new Dry
Shavings Silo (ES-DSS) via an enclosed conveyor and bucket elevator. Particulate emissions
from the Dry Shavings Silo (CD-DSS-BF) were calculated based on the baghouse exhaust flow
rate and exit grain loading. Detailed potential emission calculations are provided in Appendix 1.

M. Pellet Cooler HP Fines Relay System (ES-PCHP)
Fine pellet material is conveyed from finished product handling to the Pellet Cooler High
Pressure Fines Relay System, controlled by a baghouse (CD-PCHP-BV). PM emissions from this
baghouse were calculated based on an exit grain loading rate and the maximum nominal exhaust
flow rate of the baghouse. Potential emission calculations are provided in Appendix 1.

N. Pellet Mill Feed Silo (ES-PMEFES)
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 nominal exhaust flow rate of the baghouse.
Potential emission calculations are provided in Appendix 1.

O. Additive Handling and Storage (IES-ADD)
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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.

Pellet Press System and Pellet Coolers (ES-CLR-1 through ES-CLR-6)

Pellet Press System (Pellet Mills) and Pellet Cooler (ES-CLR-1 through 6) operations will
generate PM, HAP, and VOC emissions during the forming and cooling of wood pellets. The
Pellet Mills and Coolers are equipped with six (6) simple cyclones (CD-CLR-1 through CD-
CLR-6) and will be routed to a quench duct and then through the RTO/RCO (CD-RCO-2) for
VOC and HAP control. Note, the quench duct being installed is for safety purposes only to
reduce the risk of fire in the RTO/RCO and is not considered a control device. PM emissions
from the Pellet Press System (Pellet Mills) and Pellet Coolers were calculated based on a
maximum exit grain loading rate and the maximum nominal exhaust flow rate for the cyclones.
Potential criteria pollutant emissions from natural gas and propane combustion by the RTO/RCO
were calculated based on AP-42 Section 1.4, Natural Gas Combustion’ and AP-42 Section 1.5,
Liquefied Petroleum Gas Combustion'®. NOx and CO emissions resulting from thermal oxidation
were calculated using emission factors from AP-42 Section 1.4, Natural Gas Combustion® and the
maximum high heating value of the anticipated VOC constituents.

Uncontrolled VOC and HAP emissions at the outlet of the Pellet Cooler were quantified based on
process information and an appropriate contingency based on engineering judgement. This
includes emissions from both the Pellet Mills and the Pellet Coolers. Controlled emissions were
conservatively based on a 95% control efficiency for the RTO/RCO. The RTO and RCO modes
have the same control efficiency so there is no impact on emissions when switching between
operating modes. Emissions of HAP from natural gas/propane combustion by the RTO/RCO
burners were estimated using emission factors from AP-42 Section 1.4 and the SCAQMD’s AER
Tool. Detailed calculations are provided in Appendix 1.

. Pellet Loadout Bins (ES-PB-1 through ES-PB-12), Pellet Mill Loadout (ES-PL-1 and ES-PL-2),
and Finished Product Handling (ES-FPH)

Particulate emissions result from the transfer of finished product to the Pellet Loadout Bins. PM
emissions from transfers associated with Finished Product Handling, Pellet Mill Loadout, and the
Pellet Loadout Bins are controlled by a baghouse (CD-FPH-BF). Potential PM emissions from
the baghouse were calculated based on a maximum exit grain loading rate and the maximum
nominal exhaust flow rate of the baghouse. Detailed potential emissions calculations are provided
in Appendix 1.

. Emergency Generator (IES-GN-1 and ES-GN-2) 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, and CO emissions from operation of the existing
Emergency Generator (IES-GN-1) and Fire Water Pump Engine were calculated based on
emission standards from NSPS Subpart IIII (or 40 CFR 89 where applicable) and the maximum
horsepower rating of the engines, while emissions of PM, NOX, VOC, and CO from the new
Emergency Generator (IES-GN-2) were calculated based on emission factors from the
manufacturer specification sheet. Potential SO2 emissions from all three engines were calculated
based on the fuel sulfur restriction in NSPS Subpart 111, and by assuming that all the sulfur
present in the diesel fuel becomes SO2 air emissions!'®. Potential VOC emissions from the
existing Emergency Generator and Fire Water Pump and HAP emissions from all three engines
were quantified based on emission factors from AP-42 Section 3.3, Stationary Internal
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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 emissions are less than 5 tpy and 1,000 Ib/yr, respectively. Refer to Appendix
1 for detailed potential emission calculations.

S. 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.
T. Haul Roads
Fugitive PM emissions occur as a result of trucks and employee vehicles traveling on paved and
unpaved roads on the Northampton plant property. Emission factors for paved roads were
calculated based on Equation 2 from AP-42 Section 13.2.1, Paved Roads" using the mean silt
loading for quarries (8.2 g/m2) 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 a surface material silt content (8.4%) and 120 days with
rainfall greater than 0.01 inch based on Figure 13.2.1-2. A 90% control efficiency was applied
for water/dust suppression activities. This control efficiency is based on data from the Air
Pollution Engineering Manual of the Air and Waste Management Association. 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.  Data provided via email to Aubrey Jones (Ramboll) by Matthew Porter (NC DAQ) on July 27, 2017.
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. AP-42 Section 1.5, Liquefied Petroleum Gas Combustion (07/08
11. 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.
12.  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
13.  Sulphur content in accordance with Year 2010 standards of 40 CFR 80.510(b) as required by NSPS Subpart II11.
14. USEPA AP-42 Section 3.3, Stationary Internal Combustion Engines (10/96).
15. USEPA AP-42 Section 13.2.1, Paved Roads (01/11).
V1.  Regulatory Review — Specific Emission Source Limitations and Conditions
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
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where, E = allowable emission rate (Ib/hr)
P = process weight rate (tph)

According to the application, the most significant source of PM emissions is the dryer system
operating at approximately 143.4 wet tons per hour exhausting through CD-RTO-1. The
allowable emission rate is calculated to be 55.0 Ibs/hr. The maximum hourly controlled emission
rate at the outlet of RTOI1 is 15.43 lbs/hr based on process knowledge and an appropriate
contingency based on engineering judgement. 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 RTOs and RCO/RTO burn propane or 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
weekly basis for comparison to ‘normal’. 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 and 671 horsepower emergency
generators and the 300 horsepower fire pump engine are subject to the requirements of this
regulation. This permit application does not affect this status.

15A NCAC 02D .1111 “Generally Achievable Control Technology, Subpart ZZZ7” — 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 ZZZZ7 compliance is
ensured by meeting the requirements of 40 CFR Part 60, Subpart IIII. No further requirements
apply to such engines under this part. This permit application does not affect this status.

“Compliance Assurance Monitoring” (CAM)

CAM plans that may be required are not due until submittal of the initial Title V' renewal.

15A NCAC 020 .0317 “Avoidance Conditions” for avoidance of 15A NCAC 02D .1112 “112(g)
Case-by-Case Maximum Achievable Control Technology” — After all of Permit 10203T08
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 III major facility. Most of the HAP emissions are from the dryers, 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
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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-1 or 2) and regenerative thermal oxidizers (CD-RTO-1
or 2). Dryer 1 HAPs will be controlled by the existing wet electrostatic precipitator (CD-WESP-
1), in series with regenerative thermal oxidizer (CD-RTO-1), and Dryer 2 HAPs will be
controlled with wet electrostatic precipitator (CD-WESP-2), in series with regenerative thermal
oxidizer (CD-RTO-2).

HAP emissions from the Dry Hammermills (ES-HM-1 through ES-HM-8) will be routed through
integral cyclones, in series with furnace/dryer system (ES-DRYER-1), in series with a wet
electrostatic precipitator (ID No. CD-WESP-1), in series and controlled by a regenerative thermal
oxidizer (ID No. CD-RTO-1). HAP emissions from the Dry Hammermills can also be routed
through integral cyclones, controlled by three bagfilters (ID Nos. CD-HM-BF-1 through CD-HM-
BF-3), controlled by a wet electrostatic precipitator (ID No. CD-WESP-1), in series with a
regenerative thermal oxidizer (ID No. CD-RTO-1).

HAP emissions from the Dry Shavings Hammermills (ES-DSHM-1 and ES-DSHM-2) will be
controlled by bagfilter (ID No. CD-HM-BF-3), in series with a wet electrostatic precipitator (ID No.
CD-WESP-1), in series with a regenerative thermal oxidizer (ID No. CD-RTO-1). HAP emissions
from the Dry Shavings Hammermills can also be controlled by bagfilter (ID No.CD- HM-BF-3), in
series with furnace/dryer system (ES-DRYER-1), in series with a wet electrostatic precipitator (ID
No. CD-WESP-1), in series with a regenerative thermal oxidizer (ID No. CD-RTO-1).

All air flow from the dry hammermills is controlled by bagfilters (ID Nos. CD-HM-BF-1 through
CD-HM-BF-3), the WESP1 (ID No. CD-WESP-1), and the RTO1 (ID No. CD- RTO-1). All air
flow from the dry shavings hammermills is controlled by bagfilter (ID Nos. CD-HM-BF-3), the
WESP1 (ID No. CD-WESP-1), and the RTO1 (ID No. CD- RTO-1). Under normal operations,
all air flow from the bagfilters on the dry hammermills and dry shavings hammermills is ducted
to the dryer furnace prior to treatment by the WESP1 and the RTOL. In the event of reduced
furnace/dryer operation, a portion of the air flow from the bagfilters on the dry hammermills and
from the bagfilter on dry shavings hammermills is ducted directly to the WESP1 for treatment by
the WESPL1 in series with the RTOL. In the event of the shutdown of the furnace/dryer system,
all air flow from the bagfilters on the dry hammermills and dry shavings hammermills is ducted
directly to the WESP-1 and RTO-1.” 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-1 through
CD-CLR-6), in series with a regenerative catalytic oxidizer (ID No. CD-RCO-2) 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
hammermills (ID Nos. ES-GHM-1 through ES-GHM-5), the wood-fired direct heat drying systems
(ID No. ES-DRYER-1 and ES-DRYER-2), the dry hammermills (ID Nos. ES-HM-1 to ES-HM-8),
the dry shavings hammermills (ID Nos. ES-DSHM-1 and ES-DSHM-2), 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 and dryer Acetaldehyde
system 1, dry hammermills, dry Acrolein
shavings hammermills, Formaldehyde
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Emission Source Pollutants

controlled via oxidizer CD- Methanol
RTO-1 Phenol
Green hammermills and dryer Propionaldehyde
system 2 controlled via oxidizer
CD-RTO-2

Pellet coolers controlled via
cyclones and oxidizer CD-
RCO-2

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 III 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 10203T08
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. The facility has enforceable limits so that emissions sources shall discharge into
the atmosphere less than 456.4 tons of volatile organic compounds (VOC) and 250 tons of carbon
monoxide (CO) 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 537,625 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 531,441 ODT/year. To ensure that
the limits established above are not exceeded, the facility’s the pellet cooler system will not
process more than 625,225 ODT/year. All process limits include a maximum softwood content
0f 30% 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 02Q .0317 “Avoidance Conditions” for avoidance of 15A NCAC 02D .0530
“Prevention of Significant Deterioration” — The avoidance conditions in Permit 10203T08
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 781,255 ODT/year on a
rolling 12-month average basis with a maximum 80% softwood content and use RTOs and an
RCO/RTO to 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-5), the wood-fired direct heat
drying systems (ID No. ES-DRYER-1 and ES-DRYER-2), the dry hammermills (ID Nos. ES-HM-1
to ES-HM-8), the dry shavings hammermills (ID Nos. ES-DSHM-1 and ES-DSHM-2), 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:
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Emission Sources Pollutants
VOC
Green hammermills ,dryer system 1, PM/PM10/PM2.5
dry hammermills, and dry shavings
. . NOx
hammermills, controlled via
oxidizer CD-RTO-1 co
PM/PM10/PM2.5
. VOC
Green hammermills aqd dr}{er' PM/PM10/PM2.5
system 2 controlled via oxidizer NOX
CD-RTO-2 )
Pellet coolers controlled via VOC
cyclones and oxidizer CD-RCO-2 PM/PM10/PM2.5

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

The Permittee shall 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 oxidizers and the regenerative
thermal/catalytic oxidizers (ID Nos. CD-RTO-1, CD-RTO-2, and CD-RCO-2). 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
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 precipitators (ID No. CD-
WESP-1 and CD-WESP-2), 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 and cyclones, the
Permittee shall perform inspections and maintenance.
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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, PM25, 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 all of the proposed control devices are installed (excluding the new wood dryer
controls in the event the second dryer is not installed) and the new site-specific approved NOx
emission factors have been established through stack testing:

ENox(Total) = Z Enox(Dryer1) T Z ENox(Dryer2) T+ z ENox(rRTO1)

+ Z Enox(rTo2) + Z Enox(rcoz) +0.72

(047 x Qp)
ENDJ{':Dryerl or Dryer2) = L",UT
(353 X PRTO) + (243 X NGRTO)
ENox(RTO1 or RTO2) = 2.000
Where:
Enoxtoay = total tons of NOx emissions per month from the facility.
Enox(Dryert or2= total tons of NOx emissions per month from each dryer.
Enoxwrrory = number of tons of NOx emissions per month from RTO1 fuel combustion.
Enox®To2zy = number of tons of NOx emissions per month from RTO2 fuel combustion.
Enoxrcozy = number of tons of NOx emissions per month from RCO2.
Qb = the oven dried tons of processed wood through the dryers per month.
0.47 = dryer line NOx emission factor of 0.47 Ib/ODT is derived from the October

2013 site specific stack test of 33.48 Ib/hr at a maximum throughput.

Prro1orrTO2= propane hours per month when oxidizer deemed "in operation", is not
bypassed, and oxidizer temperature is greater than or equal to the hourly block
average temperature specified per stack test with an emission factor of 3.54
Ib/hr (from DAQ combustion spreadsheet).

NGrro1 or RT02=natural gas hours per month when oxidizer deemed "in operation”, is not
bypassed, and oxidizer temperature is greater than or equal to the hourly block
average temperature specified per stack test with an emission factor of 2.43
Ib/hr (from DAQ combustion spreadsheet).

0.72 = equates to the monthly potential to emit (PTE) tons for the miscellaneous
sources including; double duct burners, propane vaporizer, bypass stacks,
emergency generators, and a fire water pump (per application 6600167.20A).

Example Calculations for NOx emissions per month:

Dryer 1 2013 NOx stack test emission factor =0.47 1b/ODT
Emission inventory 2019 annual throughput: = 528,092 ODT/yr
Average 2019 monthly throughput for facility: = 44,008 ODT/month

Average 2019 monthly throughput for Dryer 1and Dryer 2 :
= (44,008 ODT/month)/2 Dryers =22,004 ODT/month for each Dryer

NOx emissions from Dryers 1 and 2
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(0.47 1bs NOx/ODT x 22,004 ODT/month)/ (2,000 Ibs/ton) = 5.17 tons NOx/month for

Dryer 1
(0.47 Ibs NOx/ODT x 22,004 ODT/month)/ (2,000 1bs/ton) = 5.17 tons NOx/month for

Dryer 2

NOx emissions from the RTO1 and RTO2 using propane:

((24 hours/day x 30 days/month) x (3.53 Ib/hr)) / (2,000 1b/ton)) = 1.27 tons/month of NOx
for RTO1

((24 hours/day x 30 days/month) x (3.53 Ib/hr)) / (2,000 1b/ton)) = 1.27 tons/month of NOx
for RTO2

NOx emissions from the RTOs using natural gas:

((0 hours/day x 0 days/month) x (2.43 1b/hr)) / (2,000 Ib/ton)) = 0 tons/month of NOx for
RTO1

((0 hours/day x 0 days/month) x (2.43 1b/hr)) / (2,000 Ib/ton)) = 0 tons/month of NOx for
RTO2

NOx emissions from the RCO2 using propane:
((24 hours/day x 30 days/month) x (2.13 Ib/hr)) / (2,000 1b/ton)) = 0.77 tons/month of NOx
for RCO2

NOx emissions from the RCO2 using natural gas:
((0 hours/day x 0 days/month) x (0.98 1b/hr)) / (2,000 1b/ton)) = 0.77 tons/month of NOx for
RCO2

Maximum NOx emissions from all other sources facility-wide: 0.72 tons/month of NOx

Total facility NOx emissions example: 5.17 + 5.17 +1.27 + 1.27 + 0.77 + 0.72 = 14.37 tons
NOx/month

Monthly VOC emissions, in tons, shall be calculated by the following equations and emission
factors until all of the proposed control devices are installed (excluding the new wood dryer
controls in the event the second dryer is not installed) and the new site-specific approved VOC
emission factors have been established through stack testing:

Evoc(Total) = Z EvocrTor) + Z Evocrroz) + Z Evoc(rcoz) +5.16

(0.113 x Qpq) (0.066 x Qp,)
EvocrTon) = 72000 EvocrTo2) = T72000
(0.0722 x Qp)
Evoc(rcoz) = T2000
Where:
Evoc (total) = total tons of VOC emissions per month from the facility.
Evoc rro1orrtozy = total tons of VOC emissions per month from each thermal oxidizer.
Evoc (rco?) = total tons of VOC emissions per month from RCO2 outlet.
Qo1 = the oven dried tons of processed wood through the dryer 1 per month.
Qb2 = the oven dried tons of processed wood through the dryer 2 per month.
Qe = the oven dried tons of processed wood through the pellet coolers per

month.
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0.113 for RTO1 Evoc=

0.066 for RTO2 Evoc=

0.0722 for RCO2 Evoc

5.16

dryer line 1 VOC emission factor of 0.113 Ib/ODT is based on facility
process knowledge and an appropriate contingency based on engineering
judgement at outlet of the RTOL1 and includes emissions from the green
hammermills, dry hammermills, dry shavings hammermills. Factor
represents controlled emissions with an RTO control efficiency at 97.5%.
dryer line 2 VOC emission factor of 0.066 Ib/ODT is based on facility
process knowledge and an appropriate contingency based on engineering
judgement at outlet of RTO2. Factor represents controlled emissions
with an RTO control efficiency at 97.5%.

= pellet cooler VOC emission factor of 0.0722 Ib/ODT is based on
facility process knowledge and an appropriate contingency based on
engineering judgement at outlet of the RCO2. Factor represents
controlled emissions with an RCO2 control efficiency at 95%.

equates to the monthly VOC PTE tons for the miscellaneous sources
including, double duct burners, propane vaporizer, bypass stacks,
emergency generators, fire water pump, dry wood handling, dry shaving
material handling and storage, green wood handling and storage,
electric chipper, back hog, and diesel tanks (per application
6600167.20A).

Monthly CO emissions, in tons, shall be calculated by the following equations and emission
factors until all of the proposed control devices are installed (excluding the new wood dryer
controls in the event the second dryer is not installed) and the new site-specific approved CO
emission factors have been established through stack testing:

Eco(rotan = Z Ecomron + Z Ecowroz) + Z Ecorcozy) +0.73

_ (0.40 x Qp1) (040 x Qp,)
Ecorror) = 2000 Ecorroz) = 2000
g ~(0.009x Qp)
CO(RCO2) = 537
Where:
Eco(rotar) total tons of CO and emissions per month from the facility.

Eco rTo1 orRTO?)
Eco, vocs (rco2)
Qo1

Qo2

Qr

total tons of CO and emissions per month from each thermal oxidizer.

total tons of CO and VOC emissions per month from RCO2 outlet.

the oven dried tons of processed wood through the dryer 1 per month.

the oven dried tons of processed wood through the dryer 2 per month.

the oven dried tons of processed wood through the pellet coolers per
month.

0.40 for RTO1 or RTO2 Eco

= dryer line 1 and 2 CO emission factor of 0.40 Ib/ODT is based on
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facility process knowledge and/or information from NCASI
database and includes appropriate contingency based on
engineering judgement. Factor used based on the outlet of RTO1
and/or RTO2.

0.009 for RCO2 Eco= pellet cooler CO emission factor of 0.009 Ib/ODT is based on
facility process knowledge and/or AP-42 emission factors. Factor
used based on the outlet of RCO2.

0.73 = equates to the monthly CO PTE tons for the miscellaneous sources
including; double duct burners, propane vaporizer, bypass stacks,
emergency generators, and a fire water pump (per application
6600167.20A).

For the dryer system, GHG (CO-e) emissions shall be calculated on a monthly basis and compliance
demonstrated using the applicable Part 98 emission factors. Compliance shall be documented on a
12-month rolling basis. Particulate emissions are well below the thresholds of 250 tpy; thus,
compliance is expected.

PSD Increment Tracking:

Northampton County has triggered increment tracking under PSD for NOx, SO, PM-10, and PM-2.5.
However, this permit does not consume or expand increments for any pollutants.

15A NCAC 02D .0540 Particulate from Fugitive Dust Emission Sources (State-enforceable only)

15A NCAC 02D .0540 requires that a fugitive dust control plan be prepared if ambient
monitoring or air dispersion modeling show violation or a 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. If substantive
complaints or excessive fugitive dust emissions from the facility are observed beyond the property
boundaries for six minutes in any one hour (using Reference Method 22 in 40 CFR, Appendix A),
the owner or operator may be required to submit a fugitive dust plan as described in 02D .0540(f).
A fugitive dust control plan is not required at this time. This condition is listed in the General
Conditions in the Title V permit (Section 2.3, [tem MM).

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.

15A NCAC 02D .1100 Control of Toxic Air Pollutant (TAP) Emissions and 15A NCAC 020
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) meteorologist Tom Anderson reviewed Enviva’s modeling and
approved the analysis on May 8, 2014. The toxics emissions limitations and requirements located
in permit Section 2.2 A.4. shall remain in effect until all of the requirements from permit Section
2.3 A. have been met.
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VIII.

Air toxics modeling was performed for air Permit 10203R06. Thirteen TAPs have emissions in
excess of the TPER thresholds in 15A NCAC 02Q .0711 and Enviva demonstrated compliance
with the Acceptable Ambient Levels (AALs) in 15A NCAC 02D .1100. Enviva modeling was
approved on June 3, 2019 by DAQ AQAB meteorologist Nancy Jones and supervisor Tom
Anderson.

Permit 10203R07 triggered modeling requirements to evaluate those toxics whose rates are
expected to exceed the levels outlined in 15A NCAC 2Q .0700 and there are decreases from
thirteen TAPS to nine TAPs that were above the levels in 15A NCAC 2Q .0700. The nine TAPs
that were evaluated in the facility-wide modeling are: acrolein, arsenic, benzene, cadmium,
chlorine, formaldehyde, HCI, manganese, and phenol. On June 26, 2020, the modeling was
approved by DAQ meteorologist Nancy Jones and Tom Anderson. By email, the modeling
review was sent to the facility on June 29, 2020. The modeling memorandum was updated on
April 15,2021 with the following note: “This memo corrects the June 24, 2020 memo that had
impacts from acetaldehyde and beryllium. These TAPs were not required to be modeled since
their emissions were below the TPER.” With the wide margins of percent AAL, the facility will
continue to ensure compliance. Below is a summary of AQAB Enviva modeling results from
April 15,2021 memo.

TAP Averaging Scenario Max. Conc. AAL % of

Period (ug/m3) (ug/m?3) AAL
Acrolein 1-hour FBYP2 1.36 80 2%
Arsenic Annual FBYP1 1.9e-4 0.0021 9 %
Benzene Annual NORM 0.028 0.12 24 %
Cadmium Annual FBYP1 4e-5 0.0055 1%
Chlorine 1-hour FBYP2 0.3 900 <1%

24-hour FBYP2 0.1 37.5 <1%
Formaldehyde 1-hour FBYP1 22.1 150 15 %
HCI 1-hour FBYP2 7.12 700 1%
Manganese 24-hour FBYP2 0.19 31 1%
Phenol 1-hour NORM 0.37 95 <1%

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.5. 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 April 7, 2020 by Dawn Reddix of RRO. The inspection
report Conclusions/Recommendations read: “Based on records review and conversations for this

PCE, Enviva Pellets Northampton, LLC’s Gaston plant appeared to be operating in compliance with
reviewed permit requirements. The remaining permit stipulations should be evaluated during the
onsite inspection. The inspection should be conducted in the early morning to allow the inspector to
obtain reliable opacity readings from the high efficiency cyclones.”

According to the RRO compliance database, no Notices of Violation (NOVSs) have been issued to this
facility. A Notice of Deficiency (NOD) dated December 7, 2016 was issued for failing to submit a
permit renewal application.
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Facility Comments on Draft Permit and NCDAQ’s Responses

Comments on Draft Permit received February 2, 2021

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

Rerouting of the dry hammermill and dry shavings hammermill exhaust for control by WESP-
1/RTO-1 and installation of CD-RCO-2 have already been completed and notice was provided to
DAQ on February 4, 2021. Enviva requests that the permit be updated to remove all conditions
applicable prior to completion of the modifications authorized by Air Quality Permit R07 as this
language is no longer relevant. The applicant submitted these deletions in their comments to the
draft permit that was submitted for their review prior to going to public notice.

Response

The facility’s request includes removing preconstruction permit Section 2.2 A.1. (15A NCAC
02Q .0317 for avoidance of 15A NCAC 02D .0530), Section 2.2 A.4. (15A NCAC 02D .1100
Toxics), Section 2.3 (Construction Schedule) and the referenced sections in Tables throughout the
permit.

Section 2.3 states “Within 24 months from 10203R06 permit issuance dated October 30, 2019, the
Permittee shall complete installation of new control devices (ID Nos. CD-RTO-1, CD-RCO-2,
CD-DWH-2, CD-DSR-BF, and CD-DSS-BF excluding Dryer Line 2 controls (ID Nos. CD-
WESP-2 and CD-RTO-2) in the event Line 2 equipment is not installed); and demonstrate
initial compliance with 15A NCAC 02D .0515, .0521, .1100, 156A NCAC 02Q .0317 for avoidance
of 15A NCAC 02D .0530, and 15A NCAC 02Q .0317 for avoidance of 15A NCAC 02D .1112
MACT.”

The facility has not demonstrated initial post construction compliance with all of the referenced
regulations; therefore these requirements will remain in the draft permit.

Enviva request to perform inspections for 15A NCAC 02D .0515 control devices either annually
or “at the next cold outage.”

Response
DAQ uses the annual regulatory language for all of N.C. Title V facilities. The language and
frequency will remain annual.

RTO and RTO/RCO Permit Conditions — Enviva requests changes in the firebox temperature
averaging period, method of average firebox determination requirements, and listing of
parameters in permit conditions.

Response
These requests are addressed below in the discussion of consistency across permits. NCDAQ
does not agree with Enviva’s requests, and no changes to the permit will be made.

Although the two pre-screeners were represented as emission sources in the permit application, it
has since been determined that they are entirely enclosed and do not emit to the atmosphere. As
such, Enviva requests that they be removed from the permit.

Response
NCDAQ agrees with Enviva’s request and the enclosed pre-screeners will be removed.
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The permit does not include specific values for parametric monitoring; therefore, no permit
modification is necessary. Enviva requests removal of the following WESP language, “If the new
parametric operating values re-established during periodic testing are more stringent, the
Permittee shall submit a request to revise the value(s) in the permit at the same time the test report
required pursuant to General Condition JJ is submitted and the permit revision will be processed
pursuant to 15A NCAC 02Q .0514. If during performance testing, the new parametric operating
values are less stringent, the Permittee may request to revise the value(s) in the permit pursuant to
15A NCAC 02Q .0515.”

Response

DAQ agrees to remove the requested permit language and update it to: “Once initial testing has
been performed, the parameters in Section 2. A.1.f. will be established and included in the next
permit.” The wet electrostatic precipitator with the minimum number of grid, the minimum
secondary voltage, and the minimum current will be established during compliance testing.

Diesel Recordkeeping Sulfur Certification Requirements — Enviva request removal of diesel fuel
startup certification from Section 2.1 A.2.

Response
The request is addressed below in the discussion of consistency across permits. NCDAQ agrees
with Enviva’s requests and the fuel certification will be removed.

Enviva requests that the frequency of visible emissions observations for demonstrating
compliance with 15A NCAC 02D .0521 be changed from weekly to monthly for all sources
except the furnace bypass stacks. The furnace bypass stacks are used for planned start-
up/shutdown which may not occur on a monthly basis. Enviva proposes to conduct observations
when these stacks are in use.

Response

The request is addressed below in the discussion of consistency across permits. The permit
section defers to the Regional Offices to justify the frequency based on previous inspections
and/or compliance history. The Raleigh Regional Office determined the frequency of visible
emission observation shall remain weekly at this time.

Additional language was included for visible emissions for the furnace bypass stacks. Visible
emissions are not conducted during startup and shutdown. Enviva has permitted the furnace
bypass stacks during idle mode. The following language was added: “To ensure compliance and
during idle mode operation, the Permittee shall observe the emission points of these sources (1D
Nos. ES-FURNACEBYP-1, and ES-FURNACEBYP-2) for any visible emissions above normal.
The idle mode observation must be made for each furnace idle mode of the calendar year period
to ensure compliance with this requirement.”

Enviva proposes the addition of this condition. This proposed language is based on the Chemours
Company — Fayetteville Works Air Quality Permit No. 03735T48 issued on May 13, 2020 and
the Technical Coating International, Inc. Air Quality Permit No. 07436T10 issued on July 6,
2017. “Failure to operate the regenerative thermal oxidizers or regenerative catalytic/thermal
oxidizer (ID Nos. CD-RTO-1, CD-RTO-2, and CD-RCO-2) for at least 97 percent of the total
operational time per semi-annual period shall constitute noncompliance with 15A NCAC 02D
.0530, 15A NCAC 02D .1112, and 15A NCAC 02D .1100. When the regenerative thermal
oxidizer or regenerative catalytic/thermal oxidizer is operated at a combustion temperature below
the average minimum temperature established during the performance test, or if the temperature
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is not monitored, the oxidizer shall be deemed “not in operation” and the VOC and organic
HAP/TAP emissions shall be based on an uncontrolled rate, assuming 0% control efficiency.”

Response

After discussions with Enviva, and within the Permits Section, this issue was deferred to the
SSCB. After consultation with the SSCB, DAQ will not include the requested language in the
permit.”

Consistency Issues Discussed during Call on February 12, 2021

o Firebox Temperature Averaging Period — Enviva proposes monitoring overall average
temperature across all fireboxes for a given RTO or RCO rather than monitoring the individual
average temperature for each firebox.

Response

Destruction removal efficiency (DRE) of an RTO or RCO is non-linear with respect to
temperature. At lower temperatures, small changes can significantly affect DRE, while larger
changes at higher temperatures have only a slight increase.

Because of this relationship, operating a firebox at a lower temperature (i.e., insufficient DRE)
while maintaining the others at higher temperatures can result in an exceedance of an emission
limit, even though the average temperature across all fireboxes is maintained. For this reason,
DAQ does not agree with using an average temperature across all fireboxes. This permit
requirement will not be modified, and the permit will continue to require monitoring the average
temperature for each induvial firebox to demonstrate compliance.

e Method of Average Firebox Determination Requirements — Enviva proposes use of a 3-hour
block average temperature for RTOs and RCOs rather than a 3-hour rolling average. This
averaging period is consistent with Enviva’s permits in other states and with DAQ permits issued
to identical control devices used at wood product plants subject to the Plywood and Composite
Wood Products MACT (40 CFR 63 Subpart DDDD), DAQ’s incinerator regulations, and other
recently issued permits by DAQ.

Response

DAQ will continue to research this issue, including reviewing how other states handle
temperature averaging. DAQ management recommends maintaining the 3-hour rolling averages
of RTO/RCO temperature at this time.

e Listing of Parameter in Permit Condition — Enviva requests that the permits not include specific
parametric values for control device monitoring. This is consistent with several Enviva NC
permits and Enviva permits in other states and will eliminate unneeded permit revisions to update
parameters when reestablished based on compliance testing.

Response

Including specific parametric values in the permit allows for both the Permittee and the DAQ to
easily identify compliant operation. DAQ management recommends maintaining parametric
values in the permits and allowing for modification of parametric values by procedures specified
in the permit.

o Diesel Recordkeeping Sulfur Certification Requirements — Enviva contends that it is no longer
possible to purchase diesel fuel with a sulfur content in excess of 0.5 percent by weight. As such,
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Enviva requests that the requirement to maintain copies of fuel supplier certifications be removed
from the permit.

Response

Most diesel fuel in-use is well below 15 ppm sulfur and is considered ultra-low sulfur diesel
(ULSD). Given the small amount of diesel fuel used for startup at Enviva and the low
concentration of sulfur in most diesel fuels, certification requirements are not necessary. DAQ
will remove this requirement from the permit.

Frequency of Visible Emissions Observations - Enviva requests that the frequency of visible
emissions observations for demonstrating compliance with 15A NCAC 02D .0521 be monthly for
all its NC facilities.

Response

DAQ maintains “shell conditions” for regulations common in most permits. (Regulation 15A
NCAC 02D .0521 is one example). These conditions can be modified to reduce or increase
monitoring given the circumstances at a given facility. The regional office can justify the
frequency of observation based on inspections and compliance history.

Submittal of stack test reports — Enviva’s NC permits are inconsistent with regard to due dates for
submittal of stack testing reports. As documented in numerous Enviva extension requests,
analytical test methods for certain pollutants take significant time with lab turnarounds ranging
from 3-6 weeks. Permit conditions that require reports to be submitted within 30 days from
sample collection are not practical. Enviva request that submittal of test reports be modified to 60
days within sample collection.

Response

Regulation 15A NCAC 02D .2600(f) requires the final test report be submitted to the DAQ no
later than no later than 30 days following sample collection. All NC Enviva permits will be
modified to reflect a 30-day submittal requirement in accordance with 15A NCAC 02D .02600(f).
The permits will also be modified to allow Enviva to request an extension of time in which to
submit the final test report, pursuant with 15A NCAC 02D .2600(f)(4).

Comments on Draft Permit received April 14, 2021

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

To change visible emission monitoring language in Section 2.1 A.3.d. from “required weekly” to
“periodic”.

Response

The requested change is inconsistent with DAQ’s permit shell and other Title V facilities. The
language will remain “required weekly”.

In Section 2.2 A.2.1., to delete “(the second half of the oxidizer away from the flame zone)” in the
monitoring and recordkeeping requirements. Enviva noted that the location of the temperature
probes is defined by the equipment manufacturer and is used for safety interlocks for the
operation of the equipment and coincidentally environmental control and recordkeeping. This
language is not consistent with the equipment configuration.

Response
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XI.

XII.

The requested change has been reviewed by SSCB in previous applications. The language will
remain the same.

e In Section 2.2 A.2.n., to change an “and” to an “or” for estimated emission equations.

Response
The requested change will remain as “and”.

e |n Section 2.2 A.2.n.ii, to correct the RCO2 oxidizer VOC emission factor from 0.77 to 0.0722.
Enviva noted that this was an error in RO7 permit. Emission factor is calculated by summing the
VOC emissions at the outlet of the RCO2 and the VOC emissions from propane combustion
(tpy) then dividing by the potential annual throughput (i.e., (27.60 + 0.59) * 2,000 / 781,255).

Response
The requested VOC emission factor correction was made from 0.77 to 0.722.

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 this first time
Title V application. A notice of the DRAFT Title VV Permit shall be made pursuant 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
John Blevins (U.S. EPA, Region IV) was provided a PROPOSED permit for review on April TBD,
2021. EPA 45-day review period ended on May TBD, 2021. No comments were offered or received.

Public Notice
The 30-day public notice of the PROPOSED permit was posted on the NCDAQ website on April XX,
2021. No comments were offered or received.

Other Regulatory Considerations

e An application fee for this amended first time Title V application is not required.

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

e A Professional Engineer’s Seal is not required for this application. Russell Kemp did seal this
first time Title V application on November 12, 2020 with Professional Engineer Seal No. 19628

e A zoning consistency determination is not required for this application.

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. Roland Burnett, Plant Manager, on November 18, 2020.

e 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 TBD through TBD, 2021. Comments were
received and a Hearing Officer’s Report was created with recommendations.
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. Hearing Officer’s Report

The permit application for Enviva Pellets Northampton, LLC, Northampton 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. 10203T0S.
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Flow Diagram: Revised February 17, 2021

Appendix B - Process Flow Diagram
Enviva Pellets Northampton, LLC — Northampton Coun
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Table 1
Facility-wide Criteria and C0.e Emissions Summary
Enviva Pellets Northampton, LLC

comtrol Bevios o NOx TSP PM-10 | PM-2.5 | SO2 | Total vOC COu
Emission Unit 10 Source Description Control Device 1D Description tpy) | tey) | (ev) | ey) | tew) | (tew (tpy) (tpy)
ff-aHP-l T.I':luugh ES-GHM-5 Gn.een Hammermills 1 throwgh 5 CO-WESP-1: CD-BTO-1 WESP: BTO
ES-DRYER-1 Dryer #1
ES-HM-1 through ES-HM-B Dry Hammermills 1 through B Eg:::g:ilmtrh::f;ggﬂ Cydones; Baghouses; 157.0 185.7 67.6 67.6 67.0 38.9 8.7 364,960
CO-WESP-1; CO-RTO-1 | WE=r: RTO
ES-DSHM-1 and E5-DSAM-Z __ |Dry Shavings Hammermils 1 and 2
ES-DRYER-2' Dryer #2 CO-WESP-2; CO-RTO-2__|WESP; ATO
ES-FURNACEBYP-1 Fumnace #1 Bypass - - 1.69 0.69 1.62 1.63 1.1 0.079 0.054 B62
1ES-DDE-1 and -2 Dryer #1 Double Duct Bumers = = 1.60 1.56 0.17 017 0.17 0.013 D.24 3,048
ES-FURNACEGYP-2 Fumnace #32 Bypass = = 1.1 0.70 1.63 164 1.42 0.079 0.054 BE5
1ES-DOB-3 and -4 Dryer #2 Double Duct Bumers = - 1.80 1.56 0.17 0.17 0.17 0.013 0.24 3,048
IES-PVAR Propane vaporizer = = 0.36 0.62 0.034 0.034 | 0.034 | 0.0026 0.048 610
TO-CLE-1 through -
ES-CLR-1 through ES-CLR-6 Pellet Coolers 1 through & CO-CLR-6; ? Simple Cyclones; 5.31 B.72 38.9 10.5 1.65 0.032 8.2 8,652
CD-RC0-7 ROG/RTOD
Dried Wood Handling 1 CO-DWH-BV Passive Bin Vent
Dried Wood -Iandling z CD-DWH-BF-2 Baghousze B B 0.53 g45 0.3% B 485 B
Dry Hammermill PFrescresners L and 2 |— - = = D.24 D.11 D.017 = = =
Pellet Cooler HP Fines Relay System CO-PCHP-BV Baghouse - - 0.54 01,54 0.54 - - -
Pellet Mill Fesd Silo CO-PMFS-BV Baghouse = = 0.38 0.38 0.38 = = =
E5-FFH, Finished Produd Handling;
ES-PB-1 through ES-PE-12; Twelve Pellet Loadaut Gins; CO-FPH-BF Baghouse - - 5.33 4.85 2.13 - - -
ES-PL-1 and E5-PL-2 Pellet Mill Loadout 1 and 2
IES-ADD Additive Handling and Storage - - - - 0.26 0.12 0.018 - - -
TES-DLH Diry Line Hopper = = = = D.01 0.003_ | 0.001 = = =
ES-DLC-1 Dry Line Feed Conveyor = = = = 0.01 0.003 | o.001 - = =
Y Lne ! d _
IES-DRYSHAVE ;:r;:""“g Material Handling and - - - - 0.4 o2z | 0033 - 0.19 -
E5-D55 Dry Shavings Silo CO-DS5-BF Baghouse = = 0.08 0.08 0.08 = = =
ES-DSR Dry Shavings Reception CO-DSR-BF Baghouse - - 038 0.38 0.38 - - -
ES-GWHS Gresn Wood Handling and Storage = = = = 163 8.7 1.23 = E.30 =
TES-EFWC Eleciric Powered Green Wood Chipper | = = = - - - - 1.55 =
1ES-BARK Bark Hog = = = = 0.A7 0.26 = = 0.59 =
IES-DEBARK Debarkes - - - - 156 0.86 - - - -
1ES-GWFE Green Wood Fuel Bin = = = = - - = = = =
IES-GN-1 Emergency Generator 1 = = 0.50 0.58 0.028 0.029 | 0.029 | 0.0m0 0.0015 100
TES-GN-2 Emergency Generator 2 = = 0.14 2.46 0.0078 | 0.0078 | 0.0076 | 0.0018 168 192
TES-FWP Fire Water Pump = = 0.43 0.4% 0.025 0.025 | 0.025 | B.16E-04 | 0.0013 B5.9
TES-TH-1 eacl Stormge: Tonk for Emergency - - - - - - - - 5.75E-04 -
1ES-TK-2 Diessl Storage Tank for Fire Water Pump |- - - - - - - - 1.60E-04 -
1ES-TE-3 Mobile Fuel Diesel Storage Tank - - - - - - - - 0.0033 -
Diesal Storage Tank for Emergency
IES-TH-4 o ; 0% g - - - - - - - - 5.75E-04 -
- Hail Poad Emissions - - - - 43.3 11.4 0.92 - - -
Total Emissions:| 171.2 | 213.0 | 1805 | 109.6 | 78.0 35.1 128.8 383,222
Total Excluding Fugitives’:| 171.2 | 213.0 | 120.0 89.4 75.4 39.1 130.3 383,222
PSD Major Source Threshold:| 250 250 250 250 250 250 250 -
Major Source?| Mo No Mo No No Mo No =
ptes;

L Each dryer line is routed to a separate ATO (CD-RTO-1 and CO-ATO-2). Atthough dryer line 1 and dryer line 2 are capable of processing up to 537 625 ODTAyr and 620,000 OOT/yr, respectively, the combined throughput of both dryers will not
exceed 781,255 OOT/yr. In order to provide Enviva with the flexibility to use ether dryer line up to s indeidual capacity, the total emissions from the two RETO's are based on the total fadlity throughput and are calculated as follows:
- Where indwvidual dryer emissions wene calculated based on throughput (e IB/0DT), the total emissions are estimated based on the total throughput of 781,255 DOTfyr, plus the emissions from the green hammermills.
- Where indwidual dryer emissions wene calculated based on fuel use (Le ln/MMBty or l/MMscl) or hourly test/wendor data {Le., Iby'hr), the total emissions are conservatively set equal to the sum of the emissions from the twa dryer lines plus
the emissions from the green hammermills assuming both dryer lines cperate 8, 760 hrsfyr.
* Bark is transferned from the rvw wood chip storage pile by walking floor to covered conveyors which transfer the material into the fully enclosed Green Wood Fuel Storage Bin. There are no emisskons expected from trarsfer of material into the bin
1 Fugitive emissions are not included in companison against the major sounce threshold because the fadlity is not on the list of 28 source categaries in 40 CFR 52.21
4 As tokal WO emissions are based on throughput, the ciloalated YO emissions represent: the total emissions from Dried Wood Hardling 1 and 2 (ES-DWH-1 and ES-DWH-2).



Table 2
Facility-Wide HAP Emissions Summary
Enviva Pellets Northampton, LLC

CO-RTO-1 E=-
and FURMACE IES-PVAP | CD-RCO-2 “;::‘_",'_‘1 IES-GN-1 | IES-GN-2 | IES-FWP | IES-EPWC | IES-BARK |  Total Major
Description HAP CD-RTO-2 * BYP-1
(tpy) (tpy) (tpy) (tov) (tpy) (kpy) (tov) (tpy) (tpy) Source?
Acetaldehyde Y 1620+ BZE-03 - 5 4.70E-04 | 2 96E-D D3E-04 5 - Ho
Acrolein Y 1.34E+00 _26E-02 - B 5.6/E-05 | O.J5E-06 | 4.86E-05 - - No
¥ 1.B7E+00 _39E-02 y B.57E-01 328E-01 | 7.23E-04 | 0.26E-05 | 6.20E-04 - - No
¥ 1.4BE+00 - - - - - 7.62E-01 - - - 301F-01 | 1.17E-01 Ho
¥ 6. 43E-01 161E-04 - 1.6IE-04 - - 4.97E-01 - - - - - - Mo
¥ 5 47E-01 1.93E-04 - 1.94E-04 - - 2.85E-01 | B.20E-02 - - - - - m
¥ 1.245-07 1.01E-0B - 1.02E-06 - - - - - B 5 - - Mo
] 6.82E-01 - 6.87E-02 - 6.87E-02 - 1. 70E-01 - - - - - - Mo
¥ S1E-04 2.49E-05 - 2.51E-05 - - - - - - - - - )
¥ 2.53E-0) 6.85E-05 | 4.99E-06 | 6.99E-05 | 4.29E-06 - 1.0BE-05 - - - - - - No
¥ 3.18E-0 - 1.556-02 - 1.556-02 | 3.11E-03 | 3.86E-02 - 5.71E-04 | 0.11E-04 | 4.00E-04 - - Mo
¥ 1.01E-04 B.21E06 | 2.58E-0R | B.26E-06 | 2.50E-0B - 6.35E-08 - 2.39E-05 | 3.02E-07 | 9.87E-0B - - Mo
¥ 1.27E-04 3.47E-06 | 2.58E-07 | 3.48E-06 | 2.58E-07 - 6.39E-07 - - - - - - Mo
1,3-Butadiens Y - - - - - - - - 2.39E-05 - 2.05E-05 - - Mo
Cadrmiurm ¥ 6 .97E-04 1I0E05 | 2.36E-05 | LI0E-05 | Z.36E-05 - 5. BEE-05 B - - - - - No
Carbon tetrachloride ¥ 1.75€-03 1.42E-04 - 1.43E-04 - - - - - - - - - No
Chiorine ¥ 1.23E+00 245E-03 - 2.51E-03 - - - - - - - . - Nes
[Chlorsbenzens ¥ 1.288-03 1.04E-04 - 1.05E-04 - - - - - - - - - Mo
Chloroform ¥ 1.09E-03 - - - - - - - - - - - - Mo
Chremium ¥l ¥ 6.93E-04 - 3.01E-05 - 3.01E-05 - 7.45E-05 - - - - - - Jule}
Chromium-0her compounds ¥ 1.97E-03 B.6IE-05 - B.67E-05 - - - B - - - - - No
Coball compounds ¥ 7 33E-D4 2.05E-05 - 2.06E-05 - - 4.A7E-06 - - - - - - Mo
Dichlorobenzens ¥ 2.56E-04 - 7.58E-05 - 7.58E-05 - 5.35E-05 - - - N - - No
Dichloroethane, 1,2- ¥ 1.13E-0 5.16E-05 - 3. 71E-05 - - - - - - - - - Mo
Dichlorogropane, 1,2- ¥ 1.28E-03 04E-04 - L05E-04 - - - - - - - m
Dinitrephenal, 2,4- ¥ 7.00E-06 GBE-07 - . 72E-07 - - - - B - - Mo
D[ 2-ethylhexyl) phthalate Y 1.83E-D6 0SE-08 - 17E-08 - - - - - - - - Mo
Etivyl benzens Y 1. 21E-03 9, 79E-05 - 9. B4E-05 - - - - - - - 1A40E-03 No
escachlorodibenso-p-disxin, 1.2.3.6.7 8- N 6.96E-10 - - - - - - - - - - 6.96E-10 Mo
¥ 3.83E-01 - 3.86E-02 - 3.86E-02 - - - - - - 5.57E-01 m
M 3.83E-07 - 3.86E-08 E 3.86E-08 B - B 5 - - 557E-07 Mo
¥ 2.96E+00 6.0DE-02 - G.03E-02 - - - - - - - 3.0BE+00 Mo
¥ 5 52E-D) - 1.07E-05 - 1.07E-05 - - - - - - 5.57E-0 )
i 1.81E-0 S05E-03 | 8.16E-D6 | G.OBE-03 | 8.16E-0B B - B - - - 1.81E-0 N
¥ 4.50E-04 1.11E-05 | 5.58E-D6 | 111E-05 | 5.58E-0B - - - - - - - - 4.97E-04 Mo
" 5 B4E-04 4. 74E-05 - 4. 76E-05 - - - - - - - - - 6.79E-04 Mo
y 8.95E-04 7.76E-05 - 7.30E-05 - - - - - - - - - LO4E-03 Mo
] 2.10E-04 - - - - - - - - - - - - 2.10E-04 m
Y 3.83E-07 - 3.86E-08 B 3.85E-08 - 9.56E-08 B - B 5 - - 5.57E-07 Mo
Y 1.13E-02 - - - - - - - - - - - - 1.13E-02 Mo
¥ 81E-D3 OBE-04 | 1.31E-05 4 | 1.31E-05 - 3.75E-05 - - 1.53E-04 - - - 4.73E-03 Ko
¥ 4.17E-03 O4E-04 | 4.51E-05 : 4 | 4.51E-05 - 1.12E-04 - - - - - - 4.58E-03 N
¥ 4.28E-06 ATE-07 - ASE-07 - - - - - - - - - 4.98E-06 Mo
¥ 1,.98E-06 1.61E-07 - 1.62E-07 - - - - - - - - - 2.31E-06 Mo
¥ 1 48E-03 1.20E-04 - 1.71E-04 - - - - - - - - - 1.72E-03 o
Y 3.056-03 . 52E-05 - . 57E-05 - - - - - - - - - 22E-03 Mo
¥ 3.17E-07 SIE-0E 5 SOE-0E 5 - - B - - 5 - - BAE-07 No
¥ 36E-02 GSE-04 | @.76E-04 GFE-04 | 8.76E-04 | 1.75E-04 | 2.17E-03 - 1.03E-04 | 2.49E-04 | B.02E-05 - - A9E-02 No
¥ 3.21E-04 8.84E-06 | 5.15E-07 | R.BSE-06 | 5.156-07 - 1. 2BE-06 - - - - - - I41E-04 m
¥ 7.39E-02 - - - - - - - - - - - 739602 Mo
Tetrachlorodibenzo-p-dioxin, 2,3,7,8- ¥ 3.35E-10 Z.72E-11 - Z.73E-11 - - - - - - - - - 3.89E-10 Mo
Toluene ki 1,89E-03 - 7.30E-05 - 7.30E-05 - LB1E-04 - 2.51E-04 | 3.30E-04 | 2.156-04 - - 301E-03 o
Trichioroethane, 1,1,1- ¥ 1.21E-03 5. 70E-05 - 3. B4E-05 - - - B - - - - - 1A0E-03 No
richloroethylene ¥ 17E-03 1.97E-05 - 2.01E-05 - - - - - - - - - 21E-03 Mo
rrichloroluoromethans ] BOE-D3 - 5 - 5 - - B - B 5 - - 60E-03 Mo
rrichlorophenal, 2.4, 6- ¥ 8.56E-07 6.95E-08 - 6.90E-08 - - - - - - - - 5.956-07 Mo
Winyl chioride ¥ 7.00E-04 5.68E-05 - 5.72E-05 - - - - - - - - - B.14E-04 m
[vlene ¥ 9 73E-04 - - - - - - - 1.75E-04 | 7.76E-04 | 1.50E-04 - - 1.52E-03 Mo
TOTAL HAP 12.9 0.059 0.088 0.059 0.088 0.010 3.00 1.17 0.0024 0.0018 0.0020 0.35 0.12 18.0 Ro
Hotes:

£ Each dryer line is routed to a separate RTO (CD-ATO-1 and CO-ATO-2). Although dryer line 1 and dryer line 2 are apable of processing up to 537,625 ODT/yr and &20,000 Q0T yr, respectively, the combined throughput of both dryers will not
ecceed 781,255 O0T/fyr. In onder to provide Enviva with the fexibility to use ether dryer line up to its individual capacity, the total emissions from the two ATD's are based on the total fadiity throughput and are calculated as follows:
- Where individuad dryer emisions were ciulated based on throughput {i.e. Ib/0DT), the total emissions are estimated based on the total throughput of 781,255 ODTfyr, plus the emissions from the green kammermills.
- Where individual dryer emissions were cbulated based on fuel use (i.e. IbfsMBE or Ibyssscf) or hourly testivendor data (e, la/hr), the total emissions are conservatively set equal to the sum of the emissicns: from the twa dryer lines plus
the emissians from the green hammenmiis assuming both dryer lines operate 8,780 hrs/yr.

35



Table 3
Potential Emissions Summary
RTO #1 and #2 (CD-RTO-1 and CO-RTO-2)
Enviva Pellets Northampton, LLC

Description: Potential emissions for the RTOs include the sum of emissions from
the dryer/furnace [ES-DRYER-1), Green Hammermills, Dry Hammermills, and Dry
Shawvings Hammermills as estimated in Tables 2a through 3d, 4a, and 4b. This
includes combustion emissions from fuel and vent gases, particulate emissions,
VIOC, and HAPS.

Summary of Potential Emissions for CD-RTO-1 and CD-RTO-2

Max Annmnual
Pollutant {Ibshr) (tpy)
co 33.11 15709
[ L5 44 59 195.68
5{72 8588 38.91
P 15.43 67.59
Fhyg 15.43 B7.59
Ph; g 15.29 B6.98
WOC 5.92 38.75
Acetaldehyde 4. .09E-01 1.82E+00
Acrolein 3.24E-01 1.34E+00
Formaldehyvde 4. 17E-0L 1.87E+00
Metharncl 1.70E-01 1.48E+00
Phenol 2.93E-02 6.43E-01
Propionaldehyde 5.7TBE-0Z 5 47E-01
Acetophenone 2.B4E-08 1.24E-07
Ammonia 1.56E-01 6.82E-01
Antimony and compounds 2.03E-04 B.91E-O4
Arsenic 5.76E-04 2.52E-03
Benzens 7. ESE-0ZF 3 18E-01
Benzola)pyrens 2. 22E-05 1.01E-04
Beryllium 2.B9E-05 1.2T7E-04
Cadrmium 1.59E-04 6. 9T7E-04
Carbon tetrachloride 4.00E-04 1.75E-03
Chlorine 2.81E-01 1.23E+00
Chlorobenzens 2.93E-04 1.28E-03
Chloroform 2 A9E-04 1.05E-03
Chromiurm VI 1.58E-04 6.93E-04
Chromiurm—COther compounds 4. 51E-04 1.97E-03
Cobalt commpounds 1.67E-04 7.33E-04
Dichlorobenzens 5.84E-05 2.56E-04
Dichloroethansa, 1.2- 2.58E-04 1.13E-03
Dichloropropane, 1,2- 2.93E-04 1.28E-03
Dinitrophenol, 2,4- 1.60E-06 7 O0DE-0O&
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Table 3
Potential Emissions Summary
RTO #1 and #2 (CD-RTO-1 and CD-RTO-2)
Enviva Pellets Northampton, LLC

Description: Potential emissions for the RTOs include the sum of emissions from
the dryer/furnace [ES-DRYER-1), Green Hammermills, Dry Hammermills, and Dry
Shavings Hammermills as estimated in Tables 3a through 3d, 4a, and 4b. This
includes combustion emissions from fuel and vent gases, particulate emissions,
VO, and HAPS.

Summary of Potential Emissions for CD-RTO-1 and CD-RTO-2

|| Max Annual
Pollutant {Ib/hr) (tpy)

| 2-ethylhexyl phthalate 4.17E-07 1.83E-06
[Ethyl benzene 2.75E-04 1.21E-03
[[Hexachloradibenzo-p-dioxin, 1,2,3,6,7,8- 1.59E-10 6.96E-10
Haxane B.ISE-02 3. 83E-01
Indena(l,2,3-cd)pyrens B.7SE-08 3 83E-07
Hydrochloric acid 6. 75E-01 2 96E+00
lLead 1.26E-03 5.52E-03
"Manganese 4. 12E-02 1.81E-01
[Mercury 1.03E-04 4.50E-04
[[Methyl bromide 1.33E-04 5.84E-04
[[Methyl chloride 2.04E-04 8.95E-04
Methyl ethyl ketone 4.80E-05 2.10E-04
2-Methylchloranthrane B.75E-08 3 83E-07
Methylene chloride 2.58E-03 1.13E-02
[Naphthalens 8.91E-04 3.91E-03
[IMicked 9.52E-04 4.17E-03
[Mitrophenal, 4- 9.77E-07 4.28E-06
[[Pentachlorophenal 4.53E-07 1.98E-06
"F‘erchlc-l'c-eth',rlene 3.3BE-04 1.48E-03
"F‘hcrsph-::lus metal, yallow or white 6.95E-04 3.05E-03
"Pﬁlychlm'inated biphenyls 7. 24E-08 3 17E-07
Polycyclic Organic Matter 3.09E-03 1.36E-02
Selenium compounds 7.33E-05 3 21E-04
Styrane 1.69E-02 7.39E-02
Tetrachlorodibenzo-p-dioxin, 2,3,7,8- 7.B4E-11 3.35E-10
Tolusns 4.32E-04 1.89E-03
Trichlorosthane, 1,1,1- 2.ISE-04 1.21E-03
Trichlorosthylene 2.BBE-04 1.17E-03
Trichloroflucromethanes 3.64E-04 1.60E-03
Trichlorophenol, 2.4,6- 1.95E-07 B.56E-07
Vinyl chloride 1.60E-04 F.00E-D4
Aylene 2. 22E-04 9.73E-04
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_Calculation Basis

Table 3a

Potential Criteria Emissons

Dryer #1 (ES-DRYER-1, CD-WESP-1, CD-RTO-1)

Enviva Pellets Northampton, LLC

Annual Dried Wood Throughput? 781,255 ODT/year

Max. Hourly Dried Wood Throughput of Dryer 71.71 ODT/hr

Burner Heat Input 175.3 MMBtu/hr

Percent Hardwood 20.0%

Percent Softwood 80.0%

Annual Operation 8,760 hr/yr

Annual Heat Input 1,535,628 MMBtu/yr

Number of RTO Burners 4

RTO Burner Rating 6.2 MMBtu/hr

RTO Control Efficiency 97.50%

Potential Criteria Emissions

Uncontrolled Controlled
Biomass . Emission Factor Emissions Emissions
Pollutant . . Units
Emission Factor Source Max Annual Max |Annual
(Ib/hr) | (tpy) | (Ib/hr) | (tpy)
CO 0.4 |b/ODT Note 2 -- -- 28.68 156.3
NO,, 22.23 Ib/hr Note 2 -- -- 22.23 97.4
PM/PM;q/PM; 5 (Filterable + Condensable) 7.6 Ib/hr Note 4 - -- 7.60 33.3
50, 0.025 |b/MMBtu AP-42, Section 1.6° -- -- 4.38 19.2
Total VOC (as propane) 2.64 Ib/ODT Note 5 189.31 1031.3 4.73 25.8
Notes:

L annual dried wood throughput is based on total facility production. Although dryer line 1 and dryer line 2 are capable of processing up to 537,625 ODT/yr and 620,000
QDT/yr, respectively, the combined throughput of both dryers will not exceed 781,255 ODT/yr. In order to to provide Enviva with the flexibility to use either dryer line up
to its individual capacity, the total emissions from the two dryer lines are based on the total facility throughput and calculated as follows:

- Where individual dryer emissions are calculated based on throughput (i.e. |b/ODT), the total emissions are estimated based on the total throughput of 781,255 QDT/yr.

- Where individual dryer emissions are calculated based on fuel use (i.e. Ib/MMBtu or Ib/MMscf) or hourly test/vendor data (i.e., Ib/hr), the total emissions are conservatively

set equal to the sum of the emissions from the two dryer lines assuming both dryer lines operate 8,760 hrs/yr.

- The total furnace heat input is listed as 175.3 MMBtu/hr. This is equal to the sum of 155.3 MMBtu/hr from the grate and 2 additional 10 MMBtu/hr dust burners which have been
permitted but not installed.

% Emissions based on process knowledge and/or information from NCASI database and includes appropriate contingency based on enginesring judgement.

* No emission factor is provided in AP-42, Section 10.6.2 for SO, for rotary dryers. Enviva has conservatively calculated SO, emissions based upon
the heat input of the dryer burners using an emission factor for wood combustion from AP-42, Section 1.6.

* Particulate emission factor is based on process knowledge and an appropriate contingency based on engineering judgement.

¥ VOC emission factor based on process knowledge and an appropriate contingency based on engineering judgement. Factor represents uncontrolled emissions.
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Table 3a
Potential Criteria Emissons
Dryer #1 (ES-DRYER-1, CD-WESP-1, CD-RTO-1)
Enviva Pellets Northampton, LLC

Abbreviations:

hr - hour PM. 5 - particulate matter with an 2erodynamic diameter of 2.5 microns or less
Ib - pound RTO - regenerative thermal oxidizer

MMBtu - Million British thermal units S0, - sulfur dioxide

MMscf - Million standard cubic feet tpy - tons per year

NO, - nitrogen oxides VOC - velatile organic compound

0DT - oven dried tons WESP - wet electrostatic precipitator

PM - particulate matter I - year

PM,; - particulate matter with an zerodynamic diameter less than 10 microns
References:

1J.S. EPA. AP-42, Section 1.4 - Natural Gas Coembustion, 07/98.
1J.5. EPA, AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03,
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Table 3bi
Potential VOC Emissons
Green Hammermills {ES-GHM-1 through ES-GHM-5, CD-WESP-1, CD-RT(-1 or CD-WESP-2, CD-RT0-2)
Enviva Pellets Northampton, LLC

Caloulation Basis

([Houry Throughpet' 150.0 ODT/hr
lfAnnual Throughput 781,255 ODT/yr
Hours of Operation 8,760 hrfyr
D noy 97.00%
Potential VOC Emissions
Emission | potential Enissions®
Pollutant CAS No. HAP NC TAP VOC Factor
Max Annual
_ (1b/00T) | pp rppy [toy)
Fa-07-0 b Y b aae-03 0,032 0,082
107-02-8 i Y b 1.6E-02 0,035 0,13
S0-00-0 i i b 4.8E-03 0,018 0,047
&67-36-1 i ] b 3.7E02 0,140 0,36
108-93-2 b i bl | 45E-03 0,017 0,045
123-33-6 ¥ N ¥ 1.2E-03 0.005 0.012 |
Total TAP Emissions 0.125 0,326
Total HAP Emissions 0.27 0.70
| otal VO [as propane] | -~ [ NA ] WA [ ¥ 0.32 1.2 1.5

L The max hourly throughput |5 based on the mesimum capacity for the 2 existing green hermmermills ratiosd up to
reflect 3 additional hammermills (Le. 119.4 tph * 52 * (1 - 50% molstune content) = 150 ODT/hr).

Z Emigsion factors bated on process knowledge and an appropriste contingency besed on enginegring judgement. The emission factors mpresent
uncantrolled emissions.

1 The emisions from the green hammermills will primarily be controlled by the RTO on the éxdsting dryer line (C0-RTO-1). During periods when the
exigting dryer line & down, the emissions from the green hammermills will be controlled by the ETO on the new dryer line (CD-RTO-2).

Thermally Generated Potential Criteria Pollutant Emissions

Maximum high heating value of VOC constituents 0.018 MMBtw/lb
Uncontrolled VOC emissions 126 tonsyr
Uncontrodled VOC emissions 43 |b/hr
Heat input of uncontrolled VOO emissions 4,666 MMBtu/yr
Heat input of uncontrolled VOO emissions 0.9 MMBtuw'hr
. ential Emissions
Pollutant E:zi;rm Units Max Annual
{1b/hr) [
4] 8.2E-02 |b/ MMBEL* 0.07 0,19
MO, 9.8E-02 Ib/MMBE’ 0.09 0.23
Motes:

L 0 and WO, emBEsion factors are fraom AP-42, Fifth Edition, Valume 1, Chapter 1.4 - Natural Gas Cormbustion, 0798 for small bollers.

Abbreviations:
CAS - chemical abstract servioe
HAP - hazardous alr pallutant
hr - haur
& - paund
MMBLy - Million Britich thermal units
MMacf - Million standard cuble feet
NC - North Carolina
0OOT - awen dried tons

Reference:

.S, EPA. AP-42, Section 1.4 - Netural Gas Combustion, 0758,

RTO - Regenerative Thermal Oxidizer
TAP - toxic alr pollutznt

tph - ons per hour

tpy - bong peér year

VO - volatile organic compound
WESP - wet electmdtatic precipitator
T - yiAr
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Table 3bii
Potential Emissions at Qutlet of RTO-1 Stack (CD-RTO-1)
Cry Hammermills (ES-HM-1 through ES-HM-8)
Enviva Pellets Northampton, LLC

Calculation Basis

Tatal Mant Throughput TB1,255] 00T/ yr
% of Total Throughput to the Hammermills 100%,

Howrs of Dperation A760]hrfyr
Hammermills Annual Throughput TBL, 255 00T yr
Hammermills Hourly Throwahput 144 00T/ hr
|_N umber of RTO Burners 4

AT Burner Rating &.2| MMBtL hr
Conltrol EMiciency” o7.5%

_Potential VOC and HAP Emissions

Wmslosion Potential Emissions”
Pallutant CAS No. HAP NC TAP voc —rador e pre—
(IFODTY | (1n/hr) (tpy)

75-07-0 ¥ ¥ ¥ 0.0073 0.02h 0.071

107-02-8 Y Y ¥ 0.0092 0,033 0,080

50-00-0 ¥ ¥ ¥ 00071 0.02R 0,069

£7-56-1 ¥ N ¥ 0.0071 0,026 0,069

108-95-2 ¥ ¥ ¥ 0.0028 0,010 0.027

123-38-6 Y i} _¥ 1 02 | D045 0

Total HAP Emissions 0.17 0.45

Total TAP Emissions 0.10 0.26

Total VOC (a8 propane | -- ] -- | i 0.77 2.75 747

Hotes:
" 8 97.5% control efficiency is applied to the patential emissions for the RTO.
I Emission factors based on prooess knowliedge and an appropriate contingency based on enginesnng judgement. The emission factors represent unicantrodiesd emissions.

% The emissions from the dry hammermills will be routed to the Dryer 1 Furnace, Dryer 1 WESP, or a combinabon of the two then controlled by the RTO on the existing dryer ling
(QD-ATO-1).

Thermally Generated Potential Criteria Pollutant Emissions

Maximum high heating value af VOC constituents 0.018 MMBL/ID
Uncomtrolled VOU emissions 299 bomsfyr
Uncontralled VOC emissions 110 It/
Heat input of uncontralled VO emissions 11,054 MMBL
Heat input of uncontralled VO emissions 2 MMBluhr
Emisgion Potential Emissions
Pollutant F-Iﬂbﬂfl Units Max Annual
b/he) | (tpy)
C0 0.082 Ib/MMEtU 0.17 .46
LY 0.098 I/ MMELL 0.20 0.54

Hotes:
- Embssion factor for ©0 and Moy from &F-42, Section 1.4 - Natural Gas Combustion, 07/98. Emission factors converted from: [b/MMsd to Ib/sMBtu based on assumed heating

value of 1,020 Btufscf for natural gas per AP-42 Section 1.4,

Abbreviations:
ICAS - chemical absiract service N0y - nErogen oxides
0 - carbon monoside: OOT - oven dried tons
HAF - Fazardous air polutant RTQ - Regenerative Thermal Oxidizer
hr - hour TAP - tooric air pollutant
Ib - pound tpy - bors pear year
MMBEtu - Million British thermal units VOC - volatile organic compaund
MMscf - Billicn standard cubic feet ¥ - yoar

MNC - North Carolina

U5, EPA. AP-42, Secion 1.4 - Natural (a5 Combustion, 077398,
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Calculation Basis

Table 3biii
Potential Emissions at Outlet of RTO-1 Stack (CD-RTO-1)
Dry Shavings Hammermills (ES-DSHM-1 and -2)

Enviva Pellats Northampton, LLC

"Harnrnemlills Hourly Throughput 28|00T/hr
||HarnrnenT|i||5 Annual Throughput 245,000 00T/ yr
[rTO Control Efficiency’ 97.5%
Potential PM, VOC, and HAP Emissions
E:“::IIT Potential Emissions®
Pollutant CAS No. HAP NC TAP voC acto T —
Ib/ODT ax nnual
(/00T | fbhe) | (tpy)
Acetaldehyde 7a-07-0 Y i i 0.0073 0.0051 0,022
Acrolein 107-02-8 Y [ [ 0.0092 00,0064 0.028
Formaldehyde 30-00-0 Y i i 0.0071 0.0030 0.022
67-56-1 Y il i 0.0071 0.0030 0.022
108-95-2 bl i i 0.0023 0.0020 0.009
Propionzldehyde 123-38-6 bl H i 0.0124 0.0087 0.038
Total HAP Emissions 0.032 0.14
Total TAP Emissions 0.018 0.081
Total VOC (as propane) | - | | -- ¥y | 0765 0.53 2,34

Hotes:

& A 97.5% control efidency 15 applied to the potential emissions for the RTO.

% Emigsion factors based on process knowledge and an approprizte contingency based on engineering judgement. The emission factors represent uncontrolled emissions.

3 The emissions from the bwo dry shavings hammermills will be routed to the Dryer 1 Furnace, Dryer 1 WESP, or & combination of the two then controlied by the RTO on the

existing dryer line (CD-RTO-1).

Thermally Generated Potential Criteria Pollutant Emissions

Maximum high heating value of VOC constituents 0.018 MMBty/lb
Uncontrolled VOC emissions 94 tons/yr
Uncentrolled VOC emissions 21 Ibfhr
Heat input of uncontrolled VOC emissions 3,467 MMBtu/yr
Heat input of uncontrolled VOC emissions 0.40 MMBtu/hr

—_— FHE“[IHI EI'I'IIEEIDI'IE
E
Pollutant Fr:::stf::::-i Units Max Annual
(bl [tow]
[a] 0.082 |k MMBu 0,033 0.14
(o 0.098 Ib/MMBtu 0.03% 0.17
Nokes:

i Ernisgion factor For CO and NOx from AP-42, Section 1.4 - Natural Gas Combustion, 0728, Emission factors converted from [b/MMsct to Ib/MMBtu based on assumed heating
value of 1,020 Btu/scf for natural gas per AP-42 Sedion 1.4.

Abbreviations:
CAS - chemical abstrad service
C0 - carbon monoxide
HAR - hazardous air pollutant

N - itrogen cxides
ODT - oven dried tons

RTO - Regenerative Thermal Owidizes

i - e TAP - toxic air pollutant

Ib - pound tpy - Lons per year

MMBLw - Million British thermmal wnits VOC - volatile organic compaund
MMl - Million standard cuble feet W - YREr

NC - North Careling

Beferences;
U5, EPA. AP-42, Sedtion 1.4 - Natural Gas Combustion, 07,98,
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Calculation Basis

Table 3c
Potential HAP and TAP Emissions

Dryer #1 (ES-DRYER-1, CD-WESP-1, CD-RTO-1})

Enwiva Pellets Mortham pton, LLT

Itnnual Dl 'Wocd 'I'I"n"u.l.nyq):ul:E TEL 255 ODT year
Max. Hourly Dried Wood Thi off i 7171 ODTiwr
Surnir Heat Input 175.3 HMBL/Tr
Perrat Hardiood 005
Perraiit Soifwateod 005
2,760 hirfyr
1 535,638 MMBLuyT
4
E.2 HHBhyTwr
F7.50%
Poteintial HAP &id TAP Efmissiong _
am Potential Emissions
Pellutant HAP HC TAP Voo Eniasie wnits Footnate Hax e
LS fgyd |
|Drper Burner - Biomass Souris
¥ ki T 1.76-01 00T 1 0.30 1.64
"lﬂ"’ﬁlﬂﬂ b ki T 1.1E-04 IEODT 1 0.20 1.07
|Funmuﬂr\-un ¥ ki T 1.4E-01 I 00T 1 0.26 1.20
IHI'H'I.‘I'II]l ¥ ! T i.E'I]l EI:IDT i o158 i.oF
Pl ¥ ki T 5.BE-02 I 00T 1 Q.10 0.56
|[Proploraicenyae ¥ N ¥ 3.96-02 00T 1 0.07 0.38
ne ¥ N ¥ 3.26-09 MR 23 L4E08 | G.LE0E
oy aned Co i W ] 1 7.8E-0¢ ' P S ¥4 1.0E-04 &.4E-0d
Fﬁi’ln: ¥ ki 1 i.2E-05 Ty P4 B 24 2.BE-04 1.2E-03
B ¥ ki L3 4.2E-03 " FIB b 33 1.BE-02 B 1E-02
Iﬂﬂﬂ'iw ¥ ki ¥ i.6E-06& by PR b 2.3 1.1E-05 5.0E-05
BT ¥ i ! 1.1E-0& E!"Bﬂ.l !_ll‘-‘- 1.4E-05 6.1E-05
milum ¥ ki 1 & 1E-06 Tby"H P4 B 2.4 5.2E-05 2.3E-04
mlm ¥ ki i 4.5E-05 /' MIE a3 2.0E-04 H.EE-04
% ¥ ki ! 7.9E-04 I_I‘:EHBILI !IE E'ﬂl 6.1E-04
(o)1) ¥ ki T 3.3E-05 " MBS 2,3 1.46-04 6.36-04
form ¥ ki L3 2.BE-05 " P S 33 1.2E-04 5.46-04
TR -2 ki 1] 3.5E-0& Ib"H M B .45 £.4E-05 L.9E-04
l:l'l"ﬂﬂhrl‘l'mll"l' i ki H 1 1.BE-05 by H MBSt 34 2.IE-04 85.7E-04
K i ¥ ! ! E.Eﬁ EEHBILI ¥4 H.ﬂ 3. EE-d
Dichdorc=etharee, 1,2~ ¥ ki ¥ 2.9E-05 " PIS 3.3 1.36-04 5.66-04
||Bcriorcpropane, 1.3 ¥ N ¥ 3.36-05 IeyHMEL 23 14604 | 6.3E04
Do = b ! T 1.BE-07F PMIBLL E 7.96-0F 3.5E-06
D 3 ~erhay eyl | plviad e ¥ T ¥ 4.7E-08 Ty PSS 33 PR T §5.0E-07
IEI'I’!f'lI‘.'lI'IJHH b N b 3.1E-05 " MIE L 2.3 1.4E-04 6.0E-04
seachbrodibeneo-o-dlodn 2,367 8 W k) T 1BE-11 Tl P B 33 T EE-11 3.4E-10
Hydrochiorc achd ¥ L3 1 1.9E-02 by PR b -] 3.3E-0d 1.5E+0
F ¥ L] ! 4.BE-05 M B 54 6.1E-04 1.7E-03
Hangares ¥ ki 1 1.6E-03 Tby"H P4 B 2.4 2.0E-02 B9E-02
IHIT\'."I.IF' ¥ ki N 3.5E-0& " M B 34 £.4E-05 1.96-04
bromdda ¥ M T 1.5E-05 M Biwi 33 B.EE-05 3 9604
Methyl chiceide ¥ 0] ¥ 3.3E-05 Ib/HMBG 2,3 1.0E-04 £4E-04 |
I_H-I'H'M ethyl instons £ L L3 5.4E-0¢& By P S 33 2 4E-05 1.0E-04
HMthykene drionidd ¥ ki i 2.9E-04 "= MBS 23 1.3E6-03 5.66-03
Iﬂlphﬂ"m ¥ N L §5_TE-05 By P S 33 & 3E-04 1.96-03
IHH:klI ¥ B ] 33805 | IbyHMBEM 2,4 2304 | 1EE03
Mo iy i, &~ ¥ M L3 1 1E-07F " P B 33 4 BE-07 2 1E-06
Imﬂl\:ﬂ'w ¥ L) 1 5.1E-08 Ty PSR 3 3 IE-0F 8 BE-07
Perchin ¥ i ! 3.BE-05 PMIBLL ] Eﬂﬂ- 73604
Phcephorus metal, pellow or white ¥ § 1 2.FE-05 Ty P4 B &4 34604 1.5E-03
Polychirinated bipreiyls ¥ ki i B.2E-09 /' MIE a3 3.EE-08 1.6E-0F
Polyoycic Onganic Mather W ] kW 1.3E-04 Ty PIS ] 5.5E-04 3 4E-03
ISHH“JITI COTPOLINGS ¥ N 1 1.BE-0& ' H MBS 3.4 3.6E-05 1.66-04
% ¥ ki T 1.96-03 MBI E 8.3E-03 3.EE-02
et rachionedibenzo-p-dicein, 2.3,7,8- b ki T B.EE-12 k' M Bt . 3.BE-11 1.7E-10
Tl L el ¥ ki L3 3.0E-05 " P S 33 1.3E-04 5.86-04
[Trichborostfane, 1.1 14~ ¥ ki 1 3.1E-05 FIBL 3 1.4E6-04 A.0E-04
Trichiorcetrglon ¥ b ¥ 3.0E-05 Ib/HMBE 2,3 13604 | G.EEO4
Trichbosrofliuoscamisth y ki ¥ 4 1E-05 ' P S 33 1.BE-04 T.8E-04
[Trichisrophanal, 2,45~ ¥ N T 2.2E-08 ' MBS 23 9. 66-08 4.2JE-07
Wiyl chiioride ¥ T ¥ 1.BE-05 Ty P S 33 7.8E-05 35604
@ i hi h i i.5E-05 M B 23 i.1E-04 & BE-i4
Total HAP Emissions (related 1o bemass)] 164 2| 8.38 |
I Total TAP Emissions | related 1o bomass] i.38 6597
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Table 3c
Pobential HAP and TAP Emissions
Dryer #1 (E5-DRYER-1, CD-WESP-1, CD-RTO-1)
Enviva Pellets Morthampbon, LLC

Emission Potential Emissions
PFallutant HAP M TAR Voo Factor Units Footnote Tlﬁ
|RTD - Matural Gasf Prop g 50w
2-Hethyinaphthakens ¥ N L 2 4E-05 by M s ¥ 5.BE-07 Z.6E-0&
3-Hethylchloranthrene Y N ¥ 1 .BE-06 Ibf MMt 7T 4.4E-D8 1.9E-07
7, 12-Dimathylbenz| alanthracens ¥ N L L.EE-D05 by M s ¥ 3.9E-07 1.7E-D&
Aoenaphthens ¥ N ¥ 1 .BE-06 Ib/ MMt 7 4.4E-D8 1.9E-07
AL hthylens ki [, ] ¥ 1 .BE-D& Iby M st ¥ 4. 4E-08 1.9E-07
ADetalderwde ¥ ¥ ¥ 1.5E-05 by M s T 3.TE-OT 1.8E-06
Aorodein ¥ Y ¥ 1.BE-05 Ib/ MMt 7 &.4E-07 1.9E-06
Amimonia L. ¥ H 3.3 by M RS T 7.EBE-02 3.8E-0d
Anthracens ¥ N L 2 4E-06 by M s 7 5.BE-DE 2.5E-07
Arsenic b Y K ].E-ﬂd II_Jl:HhI:n:I' T I.E-Dﬁ 2.1E-0%
|Banz(a)anthracens ¥ N L L.BE-DE by M s ¥ 4.4E-08 1.9E-07
|Benzene ¥ N ¥ 7.1E-04 Iby/ M MIBE a 1.8E-02 7.7E-02
[Emm[a]mrﬂte h Y ¥ 1.3E-D6 Iby M RS o T 1.9E-08 1.3E-07
|Eienzofb)Auoranthene ¥ N ¥ 1 .BE-06 Ib/ MMt 7 4.4E-D8 1.9E-07
IEmm[jm,IJp-u'ﬂﬂt ki ] L 1 .3E-D6 by M st T 1.9E-08 1.3E-07
IEmm[k]mmnm ¥ N L 1.BE-DG Iy M s ¥ 4.4E-08 1.9E-07
|Beryiium Y Y H 1.2E-05 Ibf MMt 7 2.9E-07 1.3E-D6
Cadmium ¥ i M 1.1E-03 by M s 7 2.TE-05 1.2E-0<4
Chromium V1 ¥ N N 1.4E-03 Ib/ MMt 7 3.4E-05 1.5E-04
Chrysens ki [, ] ¥ I.BE-DB by MBSt ¥ 4. &4E-08 1.9E-07
Cotak ¥ N M E.4E-05 by M s 7 2.0E-06 B.9E-D&
Dilbez=rzod 3, h janthracens b ] L 1.3E-D6 Iby MBS o 7 2.9E-08 1.3E-0F
Dichlorobenzena ¥ i ¥ 1.2E-03 by M s ¥ 2.9E-05 1.3E-04
Fluoranithene ¥ N ¥ 3.0E-D6 Ib/ MMt 7 7.2E-DB 3.2E-07
Fluorans ¥ M b 2.BE-06 II_:Il:Hth' 7 5. EE-0B 1.0E-07
Formaldehyde ¥ Y ¥ 1.5E-03 Iby/ M MIBE a 3.7E-02 1.6E-01
Hexane ki Y ¥ 1.8 by MBSt T 4. &E-02 1.9E-0d
|indena 1,2, 3-col pyrene ¥ N L L.BE-DE Iy M s ¥ 4.4E-08 1.9E-07
L 22 - b ] K 5.0E-0d4 Iby MBS o T 1.ZE-05 5.3E-0%
Marganass ¥ i K 1.BE-04 by M s 7 9. ZE-06 4.0E-0%
|Meroury ¥ Y N 2.EE-04 b/ MM 7 6.3E-06 2.8E-05%
[Haltﬂlalcne h [, ] ¥ & 1E-04d Iby M RS o T 1.5E-0% 6.5E-0%
[icieed ¥ Y N 2.1E-03 Ib/ MMt 7 5.1E-05 2.2E-0<
IF\:I'.-'qu:IH: Organic Matter ki ] H 4 0E-05 Iny/ MIMBEY B 9.5E-04 4. 3E-03
|Fhenanthrene ¥ [, ] L 1.TE-05 b M s ¥ &4 LE-07 1.8E-06
Fyreme ¥ N L 5.0E-06 by M s 7 1.3E-07 5.3E-07
Selenium compownds b ] K 3 AE-05 Iby MBSt 7 5.BE-07 Z.6E-06
[ ToluEne ¥ ¥ L 1.4E-03 by M s 7 8.3E-05 1.5E-04
Total HAP Emissions [related to natural gas/ propane) 0. 10 0.44
Total TAP Emissions [related to natursl gas/ propans ) 0.16 0.36
Holes:

B (A0S Dated o BIoGEEs, bl ge Snd &7 8P FOPIALE el Pty hied Of Sgree T Udgemes. Thi aviseon MeRors rasresent unietrold e o

3. Erfikihie facors (oritens &rd HANTAP) for wood cornbosied |6 & ok boler fFom BODAL Wood Wasbe Combostion Spreadohess/aP-42, Ath Sdton, volume 1, Chapter 1.5 - Wood
Poesidoe Combusiesn in Bollers, 00803,

Tt cofirol efMciendy of 97.5% for the BTO 5 apgdied b §ll WOC Remrdods 5l e pollutsmts.

Thee cosvtred effciency of the wel o s roststh. precipitston [WESH) for filersbie pamiadate maiter & ool b all mestal harsidous and b pol lulants rom e dryer Snd dud Burmers.
Actus] design Meeratie eMoency & estimated o 05 4%, but 92.75% |5 easurvie] For Loocho el Eling.

WESP Contndl EMciensy o melsl HAP 0 =%

Chriamiinm V1 S & Subiet of Sheoimbam compnds, which |3 sooountsd for separstely &5 & HAP. A2 Sudh, Chiremiam W1 1§ only celoudsted &2 8 TAP.

The WESH &mphing & Chidtic Solubion I IS operation I whikch Fydrochionc aad will Pave high witsr selubility. This ceustic selution will reutraline the sod ard efathaly ontnd &by
D%, pif COMVErSERGN o Otober 18, 2001 with Steven A Jeasind, P2 of Lurdber) Assnoistes, & mandfscre of WESPL

WESP B0 Control EMcensy O, DO

T Ervikihie MaCors for natural GBS Combustion ane rom NCOAL Kabursl Gi ComBosiion Spresdheet rd AP-LZ Sifth BAmen, Wl 1, Chaplter 1.4 - Katursl Gas ComBosien, 0FMsS,
The emission Tetors for srelsldeinde, acrelein, and smmorla are oibed 0 the MODAG spreadoreet &5 being sounted from the LISEPA's WebFIRE daishece.

Thee: BTO burmiers can fire eitfer falurel as oF propans; Propans B sorsk-case for thete HAP amissors. Ewisson faciers for propant cembution from the Seuth Ceast Alr Qualty
Management District’s A Emissions Peporting Teol for exbernal combasion equipssnt fired with LG,

Bt was assunned that chioring is not cxidized in the BT0.

- annudl dried wood throughpuot i based on totsl fadlity produdtion. Although drser line 1 &0 dryer ling 2 &re capable of processing up Lo 537,525 ODT v and 620,000

OOTfyr, rispectively, the combirsd theoughput of Both dryers will not esceed T8 355 ODTMr. [n onder o0 prodde Brretea with the fexibility by use ather dryer ling up

b 115 Indkeidusl capacity, the Wal emisiors from the Bed dryer [IneS Sre Based on the otal AsdlRy EhrougPeut snd celoaleted a5 folowms:

= Wrhere individusl dryer emissons are cebculated based on throughpot (ILe. IBA0O0T), the totel emiztons sre etivabed bised o e botsl thisughpot of TB1, 265 00T .

= Where Individus] dryer emissons ire Celculated Based on fugl use {8, Ih/MME oF | M), e Wlal emissiors are conservatively

st mgusl o the Sum of ek &l salord from the teo drver Ines Easaming Both drver [Ines operate 8, 760 hig'yr.
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Table 3¢
Potential HAP and TAP Emissions
Dryer #1 (ES-DRYER-1, CD-WESP-1, CD-RT0-1)
Enviva Pellets Northampton, LLC

Abbreviations:
HAP - hazardous air pDIIuLiﬂt RTO - regeneratlve thermal oxidizes
R - hour TAP - taxic air pollutant
Ib - pound tpy - tons per year
MMBL - Million Beitish thermal units VOC - volatile organic compound
MMsct - Million standard cubic feet WESF - wet electrostalic precipitator
NC - North Caraling i - year

QDT - oven dried tons

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

LL.5. EPA. AP-42, Section 1.6 - Wood Residue Combustion in Bailers, 09/03.

South Coast Air Quality Management District. AER. Reporting tool. Emission factors available in the Help and Support Manual at:
hittp: . agmd.gav/ home rules-compliance/compliance/ annual-emission-reparting

LL.5. EPA WebFIRE database available at: https://cfpub.epa.goviwebfire/
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Table 3d
Potential PM Emissions from Baghouses/Cyclones
Enviva Pellets Northampton, LLC

Exhaust | ExitGrain | Annual Particulate Speciation Potential Emissions®
Emision Unit 1D Soures Description Control Device Control Device | Flow Rate' | Loading’ | Operation P PM My, M,
1p Description (cm) @/ | (hours PMy PMys Max | Annual | Max | Annual | Max | Annual
g (% of PM) | (% of PM) | (Ib/hr) | (tpy) | (Ib/hr) | (tpy) | (Ib/hr) | (tpy)
£5-HM-1 through 3 (Dry Hammermills 1 through 3 CD-HM-BF-1 O”Egii‘s'zﬁ'”g 45000 | 0004 3,760 100% 0% | 008 | 034 | 008 | 0 | 003 | 044
E5-H-4 through 6 |Dry Hammermils 4 through 6 CO-HM-BF-2 D”Eﬁi‘;iﬁmg 5000 | 0004 8,760 100% % | 008 | 034 | 008 | 034 | 003 | 0.4
ES-HM-7 and 8 Dry Hammermills 7 through 8 . One (1) existing . . . .
ES-DSHM-1and -2 |Dry Shavings Hammermills 1 and 2 CO-AI-EF-3 baghouse’ 2000 o4 B760 100% W DOE | 03 1 008 ) 03 ) 003 ] 01

Hotes:
b ES-HM-L throwgh 8, ES-DSHM-1 and 2, and the assodated haghouses are nol release points to the atmosphere, Thess calculations estimate the contribution of PM emissions fromm these units that will be emitted at CD-RTO-1.
% Filter, Vient, and Cyclone inlet Now rate (cim) peovided by design engineering firm {Mid-South Engineering Co.). The exit flowrate was conservatively assumed to be the same as the inlet fowrale,
* Pollutant loading provided by Aircon.
* Mo speciation data is availabile for PM,;. Therefiore, | 12 conservalively assumed to be equal bo total PM. PM, . speciation based an NCAST data for similr wood products sourees.

* Potential emissions assume a 95% control effidency for Dryer Line #1 wet elertrostatic precipitator (CD-WESP-1).

Abbrevistions:
o - cubic feet Il - pound
effm - cubic feek per minute PM - particulate matter
ES - Emission Sources M, - particulate matter with an aerodynamic diameter less than 10 microns
IES - Ingignificant Emisgion Sourte My 5 - particulate matter with an aerodynamic diameter of 1.5 microns o less
qr - grain Ipy - tong per year
it - hiour

Reference:

U5, EPA. AP-42, Saction 1.6 - Wood Residue Combustion in Ballers, 09/03
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Table 3e
Potential Emissions

Dryer #1 Furnace Bypass (ES-FURNACEBYP-1) (Cold Start-up)®
Enviva Pellets Northampton, LLC

Calculation Basis

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

Potential Criteria Pollutant Emissions - Furnace Bypass (Cold Start-up)

Emission Potential Emissions
Pollutant Units
Factor

Max Annual
(lb/hr) {tpy)
co 0.60 Ib/MMBtu’ 15.8 0.39
NOy 0.22 Ib/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 Ib/MMBtu? 15.2 0.38
Total PM,, 0.52 Ib/MMBtu? 13.6 0.34
Total PM, ¢ 0.45 Ib/MMBtu* 11.8 0.29

Notes:

L During cold start-ups, the furnace bypass stack is used until the refractory is sufficiently heated and can sustain operations at a low level (approximately 15%
of the maximum heat input rate). The furnace bypass stack is then closed, and the furnace is slowly brought up to a normal operating rate. Diesel fuel may be
used as an accelerant for cold start-up. The amount used per event is typically 15 - 30 gallons and the annual usage is typically 100 - 200 gallons and
emissions resulting from diesel combustion are insignificant. In the event of a planned dryer shutdown, the dryer throughput and furnace heat input are
decreased. Dryer raw material input ceases, and all remaining material is moved through the system to prevent a fire. On shutdown of the dryer, the furnace
operating rate quickly approaches idle state. The furnace bypass stack is not utilized during a planned shutdown until after the furnace achieves an idle state
(defined as 10 MMBtu/hr or less).

% 0, NOy, 505, PM, and VOC emission rates based on AP-42, Chapter 1.6 - Wood Residue Combustion in Boilers, 09/03 for bark/bark and wet wood/wet wood-
fired boilers, VOC emission factor excludes formaldehyde.
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Table 2e
Potential Emissions

Dryer #1 Furnace Bypass (ES-FURNACEBYP-1) (Cold Start-up)?
Enviva Pellets Northampton, LLC

Potential HAP Emissions - Furnace Bypass (Cold Start-up)

Emission ) Potential Emissions
Pollutant Factor Units Footnote TP Aol
(b bl (tov]
Acetaldehvde 3.30E-04 Ib/MMBzu 1 2.18E-02 5.46E-04
Acrolein 4.00E-03 Iby MMEBtu 1 1.03E-01 2.63E-03
Formaldehyde 4. 40E-03 b/ MMBzu 1 1.16E-01 2.89E-03
Phenol 3.10E-05 Tb/MMBzu 1 1.34E-03 3.33E-03
Propionaldehyade &6, 10E-05 \b/ MMBzy 1 1.60E-03 4.01E-035
Acetophenons 3.2E-09 b/ MMBzu i B.41E-08 2. 10E-05
Antimony and compounds 7.9E-06 Ib/MMEBzu 1 2.03E-04 5.19E-06
Arcenic 2.2E-03 b/ MMBzy 1 5. 79E-04 1.45E-03
Benzol2pyrens 2.6E06 Th/MMBxu i 6.84E-05 | L.71E-06
Beg-!!ium 1.1E-D6 I/ MMBzu i 2.89E-05 7.23E-07
Cadrmium 4.1E-06 b/ MMBzu i 1.08E-04 2. 70E-D6
Carbon tetrachlonde 4,5E-03 Ib/MMBzy 1 1,13E-03 2.96E-03
Chlorine 7.5E-D4 Ib/MMBzy 1 2.08E-02 3.19E-04
Chlorobenzene 3.3E-03 Ib/MMBztu 1 8.63E-04 2.17E-03
Chromium-Other compounds 2.1E-05 by MMBzu i 5.52E-04 1,.38E-05
Cobalt compounds 6.0E-D& b/ MMBztu 1 1.71E-04 4, 27E-D6
Dinitrophencl, 2,4- 1.BE-D7 Ib/MMEzu 1 4,7 3E-06 1.18E-07 |
D[ 2 -sthylhexv iphthalate 4.7E-08 Ib/MMBzy 1 1.24E-06 3.09E-03
yl benzene 3. 1E-03 b/ MMBu 1 8. 15E-04 204605
Dichloroethane, 1,2- 2.9E-D3 Ib/MMBzu 1 7.63E-04 1.91E-03
Hydrechloric acid 1.9e-02 b/ MMBzu 1 3.00E-01 1.25E-02
Lead 4,8E-03 b/ MM By 1 1.26E-03 3.16E-05 |
Manganess 1.6E-03 b/ MMBzy 1 4. 21E-02 1.05E-03
Meroury 3.0E-D6 Ib/MMBzu 1 9, 20E-05 2. 30E-06
Methyl bromide 1.5E-D3 Ib/MMBzy 1 3.94E-04 9. 86E-06
Methyl chloride 2.3E-03 b/ MMBzy 1 6.03E-04 1.51E-05
| Trichloroethane, 1,1,1- 3.1E-D5 I/ MMBtu i 8.15E-04 2.04E-05 |
Naphzhalens 5.7E-D3 b/ MMBzu i 2. 53E-03 6.3BE-03
NicE:E' 3.3E-03 1b/MMBzy 1 8.63E-04 2. 17E-035
Nitrophenol, 4- 1.1E-07 b/ MMBzy 1 2.89E-06 7.23E-083
Pentad'l|i:ll'0|:l|‘reno| >1E-D8 b/ MMBzu 1 1,34E-D6 3.35E-03
F'IEIi:|‘||l:rrl:|«\=_ll:|'|'5r ne 3.BE-D3 Ib/ MMBtu i 9,99E-04 2.30E-05 |
Phosphorus metal, yellow or white 2.7E-03 by MMBzu i 7.10E-04 1.77E-03
Pdﬁlmnaﬁeﬂ_gsgﬁy = 8.2E09 TE/MMExu 1 2.14E-07 3, 36E-09
Palyoyclic Organic Matter 1.3E-04 Ib/MMBzy 1 3.29E-03 3.2ZE-03
Dichloropropane, 1,2- 3.3E-03 by MMBztu 1 8.63E-04 21703
Selenium compounds 2.8E-06 by MMBLu 1 7.2BE-05 1.84E-06
Tetrachlomedibenzo-p-dioxin, 2,3,7.8- 8.6E-12 b/ MMBzu 1 2.26E-10 36312
Trichloroethylens 3,0E-05 Th/MMEBz il 7.896-04 | 1.97E-05 |
Trichlorophena, 2,4,6- 2.2E-08 I/ MMBzy 1 35.78E-07 1.45E-03
‘."inﬂ chloride 1.8E-05 Ik MMBz U 1 &, 73IE-04 1.1BE-03
Total HAP Emissions | Biomass Combustion ) 0.83 0.02
Motes:

* Emisgion factors fior wood combustion in & stoker bodler from AP-42, Section 1.6 - Wood Residue Combustion in Bollers, 09703,

C0 - carbon monoxide

HAP - hazardous air pollutant

her = Fiowar

Ib - pound

MMBEY - Million British thermal units
Ny, - nitrogen oxides

ODT - oven dried tons

Beference;

AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 0r5/03

PM - particulate matter

M, - particulate matter with an aerodynamic diameter less than 10 microns
particulate matber with an aerodynamic diameter of 2.5 microns or less

PMzc -
S0y - sulfur diaxide
tpy - tons per year

VDT - volatile organic compound

¥ - YEAr
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Table 3f
Potential Emissions

Dryer #1 Furnace Bypass (ES-FURNACEBYP-1) (Idle Mode)®
Enviva Pellets Northampton, LLC

Calculation Basis

Hourly Heat Input Capacity 10 MMBtu/hr
Annual Heat Input Capacity 5,000 MMBtu/fyr
Hours of Operation’ 500 hrfyr

Potential Criteria Pollutant and Greenhouse Gas Emissions per Dryer Line

_— Potential Emissions
Pollutant Emission Units
Factor
Max Annual
(Ib/hr) (tpy)
co 0.60 Ib/MMBtu* 6.00 1.50
NOy 0.22 Ib/MMBtu* 2.20 0.55
50, 0.025 Ib/MMBtu’ 0.25 0.063
VOC 0.017 lb/MMBtu® | 0.170 0.043
Total PM 0.58 Ib/MMBtu’ 5.77 1.44
Total PMy, 0.52 lb/MMBtu® 5.17 1.29
Total PM, 5 0.45 Ib/MMBtu® 4.47 1.12

Notes:

" A part of this submittal Enviva is requesting a limit of 500 hours per year of "idle mode” for each furnace,
2 C0O, NOy, 504, PM, BM,;, PM. s, and VOC emission rates based on AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03 for bark/bark and
wet wood/wet wood-fired boilers, PM,; and PM. « factors equal to the sum of the filterable and condensible factors from Table 1.6-1, VOC emission

factor excludes formaldehyde,
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Table 2f
Potential Emissions

Dryer #1 Furnace Bypass (ES-FURNACEBYP-1) (Idle Mode)?!
Enviva Pellets Northampton, LLC

Potential HAP Emissions per Dryer Ling

__ Potential Emissions
Emission .
Pollutant Eactor Units Footnote Max Annual
(I )

Acetaldehyde 2.30E-4 [6/MMEBzu 1 B.30E-03 [ 2.08E-03
Acrolein 4.00E-03 |/ MMBzu i £.00E-02 1.00E-02
FDrmaTdEh}'dE 4. 40E-03 [B/MMBzu 1 2 40E-02 1.10E-02
Phienal 3.10E-03 |B/MMBzu 1 3. 10E-D& 1.28E-0a
Propionaldehyde &.10E-03 [B/MMBzU 1 6. 10E-D= 1.53E-0
Acetophenone 3.20E-0%5 by MMBtu i 3.20E-08 8.00E-05
Antimony and compounds 7.50E-08 b/ MMBIu i 7 S0E-05 1.98E-05
Arsenic 2.20E-05 b/ MMBru 1 2. 20E-D2 5.30E-05
Benzolapyrens 2.60E-06 b/ MMBzu 1 2.60E-05 6.50E-06
Eemhum 1.10E-06 b/ MMBru i 1.10E-05 2.7 3E-Db
Cadmium 4.10E-0% |b/' MMBzu 1 4, 10E-035 1.03E-05
Carbon tetrachloride 4.50E-05 Ib/MMBzu 1 4.50E-04 | 1.13E-04
lorine 7.50E-04 b MMBtu i 7.90E-03 1.98E-03
lorobenzene 3.30E-05 b/MMBru 1 3.30E-04 | B.23E-05
Chromiurm-0ther compounds 2.10E-05 b/MMBzu i 2. 10E-D& 5.25E-05
Cobalt compounds &6.30E-06 b/ MMBiu 1 6.30E-035 1.63E-05
Dinitrophenaol, 2,4- 1.30E-07 b/ MMBLu 1 1.B0E-D5 4, 50E-07
BiEE 2-gthyinexyljphthalate 4. 70E-D8 |b'MMBzu i 4 70E-07 1.18E-07
nzens 3.10E-03 &/ MMBzu 1 3. 10E-02 7. 73E-03
Dichloroethane, 1,2- 2.90E-03 |bMMBzU 1 2. 90E-D2 7.23E-05
H}'am{hhric acid 1.50E-02 |5/ MMBzu 1 1,90E-01 4, 73E-02
Lead 4.30E-03 b/ MMBru i 4, B0OE-D& 1. 20E-0t
Manganeze 1.60E-03 b/ MMBLu i 1.60E-02 2. 00E-03
Meroury 3.30E-06 b/ MMBiu 1 3.30E-03 B.73E-Db
Methyl bromide 1.30E-03 by MMBtu i 1,50E-04 3.79E-05
Methyl chloride 2.30E-03 by MMBtu i 2. 30E-04 3.7 9E-03
Trichloroethane, 1,1,1- 2.10E-03 |/ MMBzu i 3. 10E-D2 7.73E-05
Ma alens 9. 70E-03 |b/MMBzu 1 9, 70E-Ds 2.4 3E-0t
Mickel 3.30E-03 |B/MMBzu 1 3. 30E-D& B.23E-05
Nitrophenol, 4- 1.10E-07 [B/MMBzu 1 1.10E-D6 2.7 3E-07
Pentachlorophenol 5.10E-08 b/ MMBiu 1 5.10E-07 1.28E-07
Perchlorosthylene 3.80E-05 b/MMBzu 1 3.80E-04 | 5.50E-05
Phiosphorus metal, vellow or white 2.70E-05 b/ MMBtu i 2,70E-04 | 6.75E-05
Polychlorinated biphenyls 8.15E-09 b/MMEBzu i 8.15E-08 | 2.04E-08
Palycyclic Organic Matter 1.25E-04 by MMBLu i 1.25E-03 3.13E-04
Dichloropropane, 1,2- 3.30E-05 b/ MMBzu 1 3.30E-04 8.25E-05
Seleniurm compounds 2.80E-06 [E/MMBzu 1 2.B0E-05 7.00E-D6
Tetrachlorodibenzo-p-dioming 2,3, 7,8~ 8.60E-12 b MMBtu i 8.60E-11 2.15E-11
Trichloroethena 2.00E-D5 b/MMBIu 1 3.00E-04 | 7.30E-05
Trid'ﬂurﬂEhEﬂnL 2.4, 6- 2.20E-08 b/ MMBru 1 2.20E-07 5.30E-08
Viny e 1.30E-05 o MMBtu 1 1.B0E-D& 4, 50E-035

Total HAP Emissions [Biomass Combustion) 0.31 0.079

Y Emission factors for wood combustion In & stoker boiler from AP-42, Section 1.6 - Wood Residue Combustion in Ballers, 09,03,

Abbreviations:
C0 - carbon monoxide PM - particulate matter
HAP - hazardous air pollutant P, - particulate matter with an aerodynamic diameter less than 10 microns
hr - hour PM, . - particulate matber with an aercdynamic diameter of 2.5 microns or less
Ib - pound 505 - sulfur dicxide
MMBL - Millian Britsh thermal wnits 1y - BOMS PEr yEar
N - nitrogen oxides WOC - volatile organic cormpound
ODT - oven dried tons YT - yRar
Beference:

AP-42, Section 1.6 - Wood Residue Combustion in Bollers, 09/03
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Duct Burner Inputs

Table 3g

Potential Emissions
Dryer #1 Double Duct Burners (IES-DDE-1 and -2)
Enviva Pellets Northampton, LLC

Duct Burner Rating

2.5 MMBtu/hr

Number of Duct Burners

Annual Operation

8,760 hr/yr

Potential Criteria Pollutant Emissions - Natural Gas Combustion

Pollutant Emission | ynits E:!i:::" Potential Emisslons
Factor St Max Annual
(1b/hrl {tpyl
co 84.0 |b/MMscf MNote 1 0.41 1.80
MOy, 50.0 |b/MMscf Note 2 0.25 1.07
50, 0.60 |b/MMscf MNote 1 0.0029 0.013
VOC 5.50 |b/MMscf MNote 1 0.027 0.12
PM/PM, o PM. ¢ Condensable 5.70 |b/MMscf Note 1 0.028 0.12
PM/PM,/PM. ¢ Filterable 1.90 |b/MMscf MNote 1 0.0093 0.041
Total PM/PM,,/PM, ¢ 0.037 0.16
Potential Criteria Pollutant Emissions - Propane Combustion
Pollutant EMISSION | \nits E';:i:.']ur" Potential Emissions
Factor Eauren Max Annual
(1b/hr) (tpy)
co 7.50 |b/Maoal MNote 3 0.41 1.80
WOy, 6.50 |b/Maal Note 4 0.36 1.56
50, 0.054 |b/Magal MNote 3,5 0.0030 0.013
VOC 1.00 |b/Magal Note 3 0.055 0.24
PM/PM, 5 PM2 ¢ Condensable 0.50 lb/Mgal Note 3 0.027 0.12
PM/PM,/PM. ¢ Filterable 0.20 |b/Magal MNote 3 0.011 0.048
Total PM/PMu/PM, ¢ 0.038 0.17

Notes:

L 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 assume burnaers are low-NOy burners, per email from Kai Simonsen (Enviva) on August 8, 2018,
% Emission factors for propane combustion obtained from AP-42 Saction 1.5 - Liguefied Petroleum Gas Combustion, 07/02.

Propane heating value of 91.5 MMBtu/Mgal assumed per AP-22,

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

* 50; emissions are based on an assumed fuel sulfur content of 0.54 grains/100 f° per A National Methodology and Emission

Inventary for Residential Fuel Combustion .
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Table 3g
Potential Emissions
Dryer #1 Double Duct Burners (IES-DDB-1 and -2)
Enviva Pellets Morthampton, LLC
Potential HAP and TAP Emissions

Pollutant HAP NCTAP | vOC E':;z:::" Units | Footnote F;ﬁtlal Em::,:?,:f
{1b/hr} (toy)
Duct Burners - Natural Gas/Propane Source
2-Mathylnaphthalens ¥ 2.4E-05 |5/ MM scf 1 1.2E-07 5.2E-07
3-Mathylchloranthrene ¥ 1.8E-06 |5/ MM scf 1 8.8E-09 3.5E-08
7 12-Dimethylbenz{a)anthracene ¥ 1.6E-05 |bf MMt 1 7.8E-03 34E07
Acenaphthens ¥ 1.8E-05 |5/ MM scf 1 8.5E-09 3.9E-08
Acenzaphthylens ¥ 1.8E-06 |5 MMscf 1 8.5E-09 3.9E-08
Acetaldehyde ¥ 1.3E-05 Ib/MMscf 1 7.5608 | 3.38-07
Acrolein ¥ 1.8E-05 Tb/MMsct 1 B.8E08 | 3.9607
Ammonia N 3.2 b/MMscf 1 16602 | 65602
Anthracene ¥ 2.4E-06 Ib/MMsct 1 12608 | 5.26-08
Arsenic N 2.0E-04 b/MMsct 1 5.8E-07 | #3606
Berz|alanthracene ¥ 1.8E-06 b/ MM scf 1 8.8E-09 3.5E-08
[Benzene ¥ 7.1E-04 b/MMBtu 2 36E-03 | LeE-02
[Benza{a)pyrens [ 1.2E-0& b/ MMscf 1 5.9E-09 2.6E-08
[Benzob)Aucranthene ¥ 1,8E-06 b/ MMscf 1 5.86-09 | 3.9E-08
[Benzo{g,h,ijperylens ¥ 1.2E-06 b/ MMscF 1 5.3E-09 2.6E-08
[Benza(k)Aucranthene ¥ 1.8E-06 |b/MMscf 1 8.8E-09 | 3.9E-08
[Baryllium N 1.2E-05 b/MMscf 1 5.96-08 | 2.6E-07
[[Cadmium N 1.1E-03 Ib/MMscf 1 5.4E-06 | 24E-05
[lchromium vI T 1.4E-03 |b/MMscF 1 6.9E-06 | 3.0E-05
[Ichrysene ¥ 1.8E-06 Ib/MMscf 1 8.8E-05 | 3.9E-08
[[cobal: N 8.4E-05 |by/MMscf 1 41E-07 | 1.8E-D6
Dibenzo{a,hanthracene ¥ 1.2E-06 b/ MM 1 5.9E-09 | 2.6E-08
[IDichlorabenzene ¥ 1.26-03 Ib/MMscf 1 5.9E-06 | 2.6E-03
1
1
2
1
1
1
1
1
1
1
2
1
1
1

L |=m|=|=|=|=|=m|=|=|=m|=|=|=|=]|=|=|=|=|=|=|=|=|=]|=|=|=|=|=]|=]|=|=L|=]|=|=]|=]|=]=]=
= |Z|E|EZ|E|=|E|= | =2 || == |E|=|E2|EE|E|=|= S| |=|S|E|=|S|=|=|=|=]|=|=|=]|=

[Fluaranthene ¥ 3.0E-06 |b/MMscf 1.56-08 | 6.4E-08
[Flugrene ¥ 2,8E-06 |b/MMscF L4E-08 | 6.0E-08
(Formaldehyde ¥ 1.56-03 b/MMBtu 7.56-03 | 3.3E-02
[[Hexane ¥ 18 |b/MMscf 8.8E-03 | 3.9E-02
[tndena(1,2,3-cd)pyrene ¥ 1.8E-06 b/ MM 8.8E-09 | 3.96-08
[lLead N 5.0E-04 Ib/MMscf 25606 | LIE-05
[Mznganes= N 3.8E-04 |by/MMscf 1.9E-06 | 8.2E-06
[Mercury T 2,6E-04 b/ MMscf 1.3E-06 5.6E-06
[Naphthalens ¥ 6.1E-04 Ib/MMscf 30E-06 | L3E05
(IMicke] N Z.1E-03 Ib/MMscf 1.0E-05 | 4.56-05
[lPobycydic Drganic Matter N 4.0E-05 b/MMEtu 2.0E-04 B.5E-04
(lPhenanthrene ¥ 1.7E-05 Ib/MMscf 8.3E-08 | 3.7E-07
Pyrene ¥ 5.0E-06 Ib/MMscf 25608 | L.1E-07
Selenium compounds N 2.4E-05 b/ MMt 1.2E-07 5.2E-07
Toluene ¥ 3.4E-03 Ib/MMscf 1 1.7E-05 | 7.3E-05

Total HAP Emissions (related to natural gas/propane)| 0.020 0.088

Total TAP Emissions (related to natural gas/propane)| 0.032 0.14

Yobes:

L Emission factors Tor nabwral gas combustion are from NCDAD Natural Gas Combustion Spreadsheet and AP-42, Fifth Edition, Velume 1, Chapter 1.4 - Natural Gas
Combustion, 0798, The emission factors for acetaldehyde, acroleln, and ammonia sre cited In the NCDAD spreadsheat 25 baing sourced from the USEPA's WebFIRE
database.

 The duct burners can fire sither natural g&s or propane; Propane & worst-case for these HAP emissions. Emisslon factors for propane combustion from the South Coast

Alr Quality Management District's Alr Emissions Reporting Tool for external combustion egquipment fired with LPG.
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Table 3g
Potential Emissions
Dryer #1 Double Duct Burners (IES-DDEB-1 and -2)
Enviva Pellets Northampton, LLC

Abbreviations:
€0 - carbon monexide ODT - oven dried tons
HAP - hazardaus air pollutant PM - particulate matter
hr - haur PM,; - particulate matter with an aerodynamic diameter less than 10 microns
Ib - pound PM; ;- particulate matter with an aerodynamic diameter of 2.5 microns or less
LPG - liquified petroleum gas RTO - regenerative thermal oxidizer
Maal - thousand gallans S0, - sulfur dioxide
MMBtu - Million British thermal units TAP - toxic air pollutant
MMscf - Million standard cubic fest tpy - tons per year
NC - Narth Carolina VOC - volatile arganic compound
N0, - nitrogen oxides yT - year
References:

1,5, EPA, AP-42, Section 1.4 - Natural Gas Combustion, 07/98.

U5, EPA, AP-42, Saction 1.5 - Liguefied Petroleum Gas Production, 07/08.

South Caast Air Quality Management District, AER Reparting tool. Emission factors available in the Help and Suppart Manual at:
httpe/fvnww.agmd.gov/home/rules-compliance/compliance/annual-emission-reporting

U.5. EPA WebFIRE database available at: https://cfpub.epa.gov/webfirs/
A National Methodology and Emission Inventory for Residential Fuel Combustion (2001), Retrieved from
https://wvwd.epa.gov/tinchiel/conference/ei12/areal haneke, pdf,
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Table 4a

Potential Criteria Emissons
Dryer #2 (ES-DRYER-2, CD-WESP-2, CD-RT0-2)
Enviva Pellets Northampton, LLC

Calculation Basis
{1&nnual Dried Wood Throughpat? 781,255 ODT/year
i §2.10 ODT/hr
180.0 MMBty/hr
20.0%
{Percent Softwood 80.0%
{&nnual Operation 8,760 hriyr
{&nnual Heat Input 1,576,800 MMBiu/yr
II'I.IumI::u' of RTO Bumners 4
IHTD Burner Rating 6.2 MMBou/hr
{RTO Control Efficiency 97,50
Potential Criteria Emissions
Uncontrolled Controlled
Biomass . . Emissions Emissions
Pollutant Emiission Factor Units Emission Factor Source TTERE T BT T
(Ib/hr) | (tpy) | (Ib/hr) | (tpy)
o 04 /00T Note 2 - — | 3284 | 1362
MO 22,23 |b/hr Mote 2 -- -- 22,23 97.4
PE ,,-I'EH
HQ:‘* +‘-é°n densable] 76 Ib/hr Note 4 - - 7.60 33.3
S50, 0.025 | MBBE AP-42, Saction 1.6 - - 4.50 15.7
Total VOC (2= propane) 2,640 Ib/ODT Note 5 2674 | 10313 | 542 | 258

Hotes;

! pnnual dried wood throughput i based on tobal fadlity production. Although dryer line 1 and dryer ling 2 ane capable of processing up to 537,625 O0T/fyr and 620,000
00Tfyr, respactively, the combined throughput of both dryers will not excesd F81, 255 O0T/yr. In onder to provide Ernviva with the Mexibility to we either dryer ling up
1o its Indhviduwal capacity, the tobal emigsions from the twa dryer [ines are based on the total fadlity throughput and caloulated as follows:
= Where individual dryer émisgions ane calculsted basad on throughput (i.e. If0DT), the total emissions ere estimated based on the total throughput of 781,255 00T yr.

- Where individual dryer ermnisions are caltulated based on fuel use (e [bMMBLu or [b/MMscr) or hourly test/vendar data (e, Ibfhr), the total emissions are condervatively
et equal to the Sum of the emisions from the bwo dryer lines assuming both dryer lines operate B, 60 hriyr.
- Dryer ling 1 deseribed 84 175.3 MMBLu/hr = 155.3 MMBtw/hr from the grate and 2 additional 10 MMBtu/hr dust bumers permitied but not added.

! Ernissions based on process knowledge and/or Infarmation frarm NCASI datsbase and includes appropriate contingency based on engineering |udgement.

¥ ho emission factor & provided in AP-42, Section 10.6.2 for S0, for rotary dryers. Envive hes conservatively caloulated S0, emisslons based upon

the heat input of the furnace uiing an emiion fector for wood combustion from AP-42, Section 1.6,

* Paticulate emission factor & based on process knowledge and an appropriate contingency based on enginesring judgement.
¥ VOC emigsion factar based on process knowledge and an sppropriate contingency based on engineering judgernént. Factor represents uncontrolled amissions.

Abbrevistions:
hr - haur
It - pound

MMBLw - Million Britich thermal units
MM - Million standard cuble fest

Ny - nitrogen oddes
00T - aven dried tons

FM - particulste matter
PMyo - particulate matber with an serodynamic diameter kess than 10 microns

References:

U.S. EPA. AP-42, Section 1.4 - Natwral Gas Cornbustion, 07/598.
U.S. EPA. AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 0%/03.
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PM, . - particulate matter with an serodynarmic dismeter of 2.5 microns or les

RTO - regenerative thermal oxidizer
£0: - sulfur dicxide

Loy - LONS pér year

WVOC - volatile onganic compaund
WESP - wet elecirostatic predpitator
yr - year



Table &b
Potential HAP and TAP Emidssions
Dryer #2 (ES-DRYER-2, CD-WESP-2, CO-RTO-2)
Emviwa Pellets Northampton, LLC

71,255 OO el
E2.0 QDR
1500 MHEEYR
e
80P
8,760 Bejiyr
1,576,500 MAEDSvr
[Nt of BT0 Bemars +
R Bureer Rating £_3 MHEBtWEr
HTD Contrel EMoen 07.50%
Petential HAP and TAP Emissions
P Fotential Emastans
Pollutant HAP MC TAPF WO P Units Footnate i Tomnal
LSl [ N -
IEII_- Seures
s cenabdelryd ¥ ¥ ¥ 17601 EyOOT 2 FES 164
e cocten ¥ Y ¥ 1.1E-01 BYODT 2 [FE] 107
llFormusidehyae ¥ ¥ ¥ 1.4E-01 OO 2 o 140
|Meshiamal ¥ [ ¥ 1.06-01 EyODT 2 [ET] .00
Phened ¥ ¥ 3 5 BE-OX OO 2 FEE 055
Froponsideryde ¥ ] ¥ 39602 EyOOT 2 oo T
Frrrre—— ¥ [] ¥ 3.2E-00 Iy MM EL 3,4 1.4E-08 B.3E-08 |
s reieny and compsunds ¥ [] ] 7.9E-05 MM Bl 3,5 1.06-04 %.5E-04
e reenic ¥ ¥ ] 235405 Iy MMEL 3,5 29604 13603
|erene ¥ Y ¥ 22503 Iy MMEL 34 1.96-02 8.3E-02
| ¥ ¥ ¥ 2.EE05 Iy MM Bl 3,4 1.3E-05 5 1E05
[Eeretiom ¥ ¥ ] 1.2E-06 Iy MMEL 3,5 1.4E-05 6.3E-05
— ¥ ¥ ] L 1E05 Iy MMEDs 3,5 5.4E05 2.3E4
foarbon teuechizriae ¥ ¥ ¥ &.5E-05 Iy MMEL 3,4 2.0E-04 B.OE-04
ohories ¥ ¥ ] 79604 Iy MM B 3,10 1.4E-01 6.2E-m
oh otz e ¥ Y ¥ 3.3E-05 Ity MM Bl 3,4 1.5E604 6.5E-D4
E:h.—uhrm ¥ ¥ ¥ FEEOS | IbyMMBL 3,4 13604 5EE.4 |
remiuen VI 3 Y ] IEEDE | Ib/MMEL 3,56 4.EE-05 2.0604 |
{Chremiumn —Orher com posds ¥ [ ] 1.8E05 Iy MM B 3,5 23E04 1.06-03
ookt 3 ¥ [] ] 6.5E-05 Iy MMEL 3,5 B.5E-I5 3.7E-04
[Iotchisrsathane, 13- ¥ ¥ v 29605 Iy MMBDs 3,4 1.3E.04 5 JE4
|[Dichieropropae, 3.2 ¥ [ ¥ 3.3E-05 Iy MMEL 3,4 1.56-04 6.5E-D4
[[oinrrephenst, 2,4- ¥ ] v 1.8E-07 Iy MBS 3,4 B1EO7 3.5E-06
|DirE ary Fesplorehaiane ¥ ¥ ¥ & TE-0B Iy MMEL 34 2. 1E7 0 3E-07
l[Eznst berrene ¥ [ ¥ 3.1E-05 Ity MMEL 3,4 1.4E-04 6.1E-D4
Hexachiorodienzo-p-dexin, 1,2.3.5,7 5- N Y ¥ 1.8E-11 I MM EL 34 B.1E-11 3.56-10
Hpdrechionic acid ¥ ¥ ] 10E0F Iy MM Bl 3,7 3.4E-01 1.5Ea00
fLead ¥ [] ] L.BEGE | IWMMBL 3,5 £.3E04 ZIE0E |
| T ¥ ¥ ] 1.EE03 Iy MM B 3,5 2.1E02 9.1E-07
ey ¥ ¥ ] 3.5E-05 Iy MMEL 3,5 4.EE05 2.0E-04
et mremine ¥ [ v 1.5E.05 Iy MMELs 3,4 £.EE05 3.0E-04
[|Mestid chicride ¥ [ ¥ 2.3E405 Iy MMBL 3,4 1.0E-04 4.5E-D4
[ME et ke ] Y ¥ 54E-05 Iy MMEL 3,4 2AE-05 1.1E-4
| ¥ ¥ ¥ FOE4 Iy MM Bl 3,4 1.3E-03 5 JE3
ieha ¥ [ ¥ 0.7E-05 Iy MMEL 3,4 4.4E-04 1.96-03
kel ¥ ¥ ] 33605 Iy MM B 3,5 4.3E-04 1.96-03
irepenal, 4 ¥ ] ¥ 11E07 Iy MM Bl 3,4 5.0E-07 23606
Fentachkeroprenal ¥ Y ] 5.1E-08 Iy MMEL 3 Z.3E-07 1.0606 |
Perchioroethrpbene ¥ Y ] HBEOS | IbyMMBim 3 1.7E-04 7.5E-04 |
[|Mhosphorus mretal, pellow or white ¥ [] ] 2.7E05 Iy MMEL 3,5 35604 1.56-03
[Pobrcrin imees phe ¥ Y ¥ B.2E0 EMMEL 34 37608 1.6E-07
[IPabropclic Coganic Mather ¥ [ ] 1.3E04 Iy MM B 3 5 EE-D4 2.5E03
|Edesum compoaes, ¥ [ ] ZHE-05 EMMEL 3,5 37605 1.EE-04
lEryrene ¥ ¥ v 19603 Iy MM B 3,4 B.EE-03 3.7E-02
Tetrachieredibenzo-p-diexis, 2,3,7, B ¥ ¥ ¥ B.EE-iF Iy MMEL 3,4 39611 1.7E-10
Toksene ¥ ¥ v 30E05 Iy MM B 3,4 1.4E-04 5 9E-D4
Trichioreethane, 1,1,1- ¥ ¥ ] ERTE Ty MM B 3 1.4E04 E.1E-4
Erbhhr-u-tdﬂ-ﬂm- ¥ ¥ ¥ FOEQE | IyMMBEs 3,4 1.4E-04 5.0E-04 |
tichioefuaremethane ] Y ¥ 2.1E-05 EMMEBL 34 1.BE-04 B.1E-04
richisrephend, 2.4.6- ¥ [ ¥ 2 3E08 Iy MM Bl 3,4 99608 43607
il chionde ¥ ¥ ¥ 1.BE-05 Iy MMEL 3,4 B.1ELS 3.5E-04
o ¥ ¥ v 2.5E05 Iy MMBDs 3,4 1.1E04 2.9E-4
Tutal HAP Emissions (related to b 1| 1z B8
Total TAP Emissions (related to blomass)|  1.82 .03
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Table 4b
Potential HAF and TAF Emissions
Dryer #2 (ES-DRYER-2, CD-WESP-2, CD-RTO-1)
Enviva Pellets Northampton, LLC

o Fotential Emissions
Pl isLa vt HARP HC TaRP WOHC Factor ins Fasn iFmishe [T Anmusl

{Il{lr] {m]

In_m- H.IH.HI_I Gas/ Propane Sounce _ _ _ _

- Mpahay Ina ik s ki k L3 I &F-05 Iy HMso E: 5.8E-07 T 6E-DE&
3-Methyichloranthrene ki il Y 1_8E-0& Iy MMscl ] 4508 1 SE-07
7, 12~ Dirnvithey b nzi a Jant hrason ne ki M L 1 BE-05 Ihy MMscl | 3.9E-07 i_TE-0&
AaDitE N N el ki A L3 1_8E-0& | by EMso B & 4E-08 1 9E-07
Acnnaphthylene A E Y 1_8E-0& Iy MPscl ] &, 4508 i SE-07
Acttald ehyde ki Y Y 1.5E-05 Iy MMl B 3. 7E-07 1_6E-06
ACTobEn ki ki L3 1 BE-05 Iy s B & 4E-07 1 9E-06
Arnmonia E A M 3.2 Iy MPscl B 7.5E-02 3_4E-01
Bari thira CEnee: ki L ¥ 2_4E-D& Ihy MMscl 8 5.5E-08 26E-07
ArSasnibc ki ¥ L} I DE-D= Iy HMso B & 9E-D5 I 1E-05
|Benziajanthracene ki E Y 1_BE-D& Iy MPscl ] &, 4508 1 SE-07
|En|rutn| ki L ki T_1E-D4 1o/ MM BLL G 1.8E-02 T.7E-02
IBm:n{l]wr\lﬂl ki ki L3 1_2E-06 Iy s B 3 SE-08 1 IE-07
|Bsenzed b ucranthene A E Y 1_BE-D& Ihy MPscl ] &, 4508 i SE-07
|En||un{i.l'|_.l:|pu\-m ki M Y 1_ZE-D& Iy MMl [} 2.9E-08 1_3E-07
IBMJn{I::]I'I.Ium‘IMI ki M L3 1_8E-0& Iy s B a.4E-08 1 9E-07
|Euq'|larn ki A M i 2E-05 Iy MPscl B 2.9E-07 i_3E-06
Cadrnium ki ki M i.1E-03 Ihy MMscl ] 2.TE-O5 i_2E-04
I hircarnil i ST ki k L} 1_4F-03 Iy HMso E: 3. 4E-05 1 SE-04
Chrysens ki E Y 1_BE-D& Iy MPscl ] &, 4508 1 9E-07
Cobalt ki L M E_4E-05 Ihy MMscl ] 2.0E-D6 E_OE-06
| Ceibbi oy @, h it b ol ki A L3 1_2E-06 Iy s B 3 SE-08 1 IE-07
|Cchiorobenzene A A Y i-2E-03 Ihy MPscl B 2.9E-05 i ZE-04
|Fluoranthens ki E Y 3_0E-D& Iy MMl =] 7.3E-08 I_ZE-07
IFLI.:I'I:rH ki E ¥ I .BE-D& Iy HMso B B.8E-08 3 DE-07
|F-nrrnimll1,ut ki A hi 1.5E-03 1o MM BLu £ 3. TE-{2 i_6E-01
|Hexane ki ki ki i.8 Ihy Mol ] & B0 1 9E-01
Ilrlhrlu[i,],]-nﬂpl.-llrrl ki k L3 1_BE-D& Iy HMso E: & 4E-08 1 9E-07
|L.ud ki E M S_0E-D4 Iy MPscl B 1_¥E-05 5_3E-05
|H|nqnn|:u ki ki M 3_BE-D4 Ihy MMscl ] 9 _HE-DE 4_0E-05
IHH'n:ur'p' ki ki L} I BE-04 Iy s B B. 3E-06 I BE-05
|Hl|:|hth.|lm|| A E A E_1E-04 Ihy MPscl ] 1.5E-05 E_5E-05
| T ki Y M 2_1E-03 Iy MMl =] 5.1E-05 2_2E-D4
IPdh\:l.-l:llc Organic Maner ki M L} 4 0F-05 I MBEL a9 9.5E-04 4 3F-03
|H|u|rnnthnmt ki M i 1. 7E-05 Iy MPscl | 4. 1E-07 i_8E-06
|Fyrene ki i Y S_0E-D& Iy MMl B 1.ZE-07 S_3E-07
|seienium COMmpaunds ki M L} T 4F-05 16 HMsor E: 5.BE-O7 T 6E-DE&
[ Toluene ki A b 3_4E-03 Iy MPscl B B.3E-05 36E-04

Total HAP Emissions | related to natural !uﬂ:upuu: 0.10 Oudd

Total TAF Emissions (related to natural gas/propame] 0.6 0L36

Hotes:
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b B edhedusl camacy, Hae bobal embeions from e baa dryer o ane based o e Bobal Tecli By Hiroughput and cakos st s followse:
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E
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Table 4b
Potential HAP and TAP Emissions
Dryer #2 (ES-DRYER-2, CD-WESP-2, CD-RT0-2)
Enviva Pellets Northampton, LLC

Abbreviations:
HAP - hazardous air pallutant RTO - regenarative thermal axidizer
hr - hour TAP - toxic air pollutant
|b - pound tpy - tons per year
MMBzu - Million British thermal units VOC - volatile organic compound
MMsf - Million standard cubic feet WESP - et electrostatic precipitator
NC - North Caralina yr - year

QDT - oven dried tons

Referances:
1.5, EPA, AP-42, Section 1.4 - Natural Gas Combustion, 07/98,

L.5. EPA, AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 03/03,

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

1.5, EPA WebFIRE database available at: https://dfpub.epa.gov/webfire/
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Table 4c
Potential Emissions

Dryer #2 Furnace Bypass (ES-FURNACEBYP-2) (Cold Start-up)*
Enviva Pellets Northampton, LLC

Calculation Basis

Hourly Heat Input Capacity 27 MMBtu/hr
Annual Heat Input Capacity 1,350 MMBtu/yr
Hours of Operation® 50 hr/yr

Potential Criteria Pollutant Emissions - Furnace Bypass (Cold Start-up)

Emission Potential Emissions
Pollutant Factor Units

Max Annual

(Ib/hr) | (tpy)
Co 0.60 b/MMBtS? | 16.2 0.41
NOy 0.22 lb/MMBtu® | 5.04 0.15
101 0.025 ||3f|'u||u1|3tu:2 0.68 0.017
VOC 0.017 ||3f|'«||u1|3.tu2 0.46 0.011
Total PM 0.58 ||;.f|'«||u1|3ktu2 15.6 0.39
Total PMyg 0.52 lb/MMBt® | 14.0 0.35
Total PM, 5 0.45 lb/MmBte® [ 121 0.30

Notes:

L During cold start-ups, the furnace bypass stack is used until the refractory is sufficiently heated and can sustain operations at a low level
(approximately 15% of the maximum heat input rate). The furnace bypass stack is then closed, and the furnace is slowly brought up to a normal
operating rate. Diesel fuel may be used as an accelerant for cold start-up. The amount used per event is typically 15 - 30 gallons and the annual
usage is typically 100 - 200 gallons and emissions resulting from diesel combustion are insignificant. In the event of a planned dryer shutdown, the
dryer throughput and furnace heat input are decreased. Dryer raw material input ceases, and all remaining material is moved through the system to
prevent a fire, On shutdown of the dryer, the furnace operating rate quickly approaches idle state. The furnace bypass stack is not utilized during a
planned shutdown until after the furnace achieves an idle state (defined as 10 MMBtu/hr or less).

2 (0, NO,, 50,, PM, and VOC emission rates based on AP-42, Chapter 1.6 - Wood Residue Combustion in Boilers, 09/03 for bark/bark and wet wood/wet
wood-fired boilers, VOC emission factor excludes formaldehyde.
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Table 4c
Potential Emissions
Dryer #2 Furnace Bypass (ES-FURMACEBYP-2) (Cold Start-up)®
Enviva Pellets Northampton, LLC

_Potential HAP Emissions - Furnace Bypass (Cold Start-up])

Emission . Potential Emissions
Pollutant Factor Units Footnote TP Erooal
{1k /)
Acetaloshyoe 5. 30002 b/ MMBtu 1 E.EIFHE_—EIE—'?IF#
Aicrobein 4.00E-03 b/ MMEtu i 1.08E-01 2.70E-03
Formaldehyde 4, 4A0E-03 I/ MMEtu 1 1.196-01 | 2.97E-03
Phenaol 3.10E-05 by MMBtu 1.38E-03 3.44E-053
Propionaldehyde E.10E-05 b/MMEtu 1,65E-03 £, 17E-05
Acetophenone 3.2E-09 b/ MMBtu g.64E-08 2.16E-05
Anzimeny and compounds 7.9E-06 b/MMBtu 2.13E-04 5.33E-06
Arsenic 2. 2E-05 by MMBtu JS4E-02 1.45E-05
Benzola |oyrene 2.6E-06 |5/ MMEBtu i 7.02E-05 1.76E-0&

[ Beryllium 11506 | Th/MMBEtu 1 2.97E-05 7A3ED7 |
Cadmium 4 1E-06 b/ MMEitu 1TI1E0E | 377E06
Carbon tetrachloride 4, 5E-03 0y MMEitu 1.22E-03 3.04E-05

ring 7.5E-04 by MMBtu 2.13E-02 3.33E-04
Chlorobenzens 3.3E-03 |5/ MMEBtu i 2.91E-04 2.23E05

| Chromium-Cther compounds 2.1E-05 | Tb/MMBtu i S.E7E-04 1.42E-05 |
Cobalt compounds 6.5E-06 b/MMEitu 1 1.76E-04 | 4,35E-05
Din#rophencl, 2,4- 1.8E-07 0y MMEitu 1 4.86E-06 1.22E-07

[ Di| 2-echylhexyl |phthalate 4,7E-08 b/ MMBiu 17706 | 3.17E08
Ethvl benzens 3. 1E-03 b/ MMBtu 8.37E-04 205035
Dichloroethane, 1,2- 2.9E-03 b/MMEtu 7.83E-04 | 1.96E-05
Hvdrochloric acd 1.9E-02 b/MMEitu 5.12E-01 1.28E-02

__ead 4, 8E-035 0y MMEitu 1.30E-03 3.24E-05
Manganese 1,603 0y MMEitu 4, 32E-02 1.08E-03
Mercury 3.5E-06 b/ MMBtu 9.43E-05 2.36E-06&

| Methyl bromide 1,5E-05 b/MMEtu 405604 | 1.01E-05
Mezthyl chloride 2,3E-05 |6/ MMBtu 1 6.21E-04 | 1,55E-05

| Trichloroethane, 1,1,1- 3.1E05 | Ib/MMEBtu 1 B.37E-04 | 2.09E-D5 |
Maphthalene 9, 7E-03 0y MMEitu 2.62E-03 6. 33E-03
N'ﬁg 3.3E-03 b/ MMBtu 8.91E-04 2.23E-03

| Fitrophenal, 4- 1.1E07 b/MMEtu J.97E-06 7.43E-08
Pentachlorephencl 5.1E-03 [b/MMBtu 1 1.38E-06 3.44E-08
P‘a‘cﬁlnrue‘l:l'lyiene 3.8E-035 b/ MMBtu 1 1.03E-03 2.27E-03
H‘msuhunﬁ%%,_ﬁgllm or white 2,703 b/ MMBtu 1 7.29E-04 1.82E-05

._J'nh-dlluﬁnate iphenyls 8.2E-05 b/ MMBtu i 2.20E-07 3.30E-05
Folyoydic Ongamic Matter 1,2E-04 b/ MMEtu J.3BE-03 | BAJES
Dichloropropane, 1,2- 3.2E-05 b/MMEtu 2.91E-04 | 2,23E-05
Seleniumn compounds 2.8E-06 b/MMEBtu 7.56E-05 1.85E-06
Tewrzchlorodibenzo-p-diowin, 2,3,7.8- B.6E-12 b/ MMEu 1 2.32E-10 | 5.81E-12

| Trichloro=thylens 3.0E05 | Ib/MMBtu 1 8.10E-04 | 2.03ED5 |
Trichlorophenol, Z.4,6- 2. 2608 |b/MMBtu 1 5. 94E-07 1.45E-08
Vinyl chloride 1.8E-05 [b/MMBtu 1 4.B5E-04 | 1.77E-05

Total HAP Emissions [Biomass Combustion ) 0.B5 0.02
Hotes:
i Emission factors for wood combustion in & stoker boiler from AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03,
Abbreviations:

0 - carbon monoxide P - particulate matter

HAP - hazardous alr pollutant PM ;- particulate rmatter with an aerodynamic diameter less than 10 microns

Ir - Poisf P'H;_:_— particulate matter with an ﬁEII‘Jd'p'I'IﬁI‘I‘IIC diarmeter aof 2.5 microns or less

It - pound S0; - sulfur diexide

MMELL - Million British thermal units tpy - Lons per year

Nl - Riltr ogen o ides WO - violatile argank; cormpound

ODT - oven dried tons YT = yiEar

Refaranos:

AP-42, Section 1.6 - Wood Residue Combustion in Bollers, 09/03
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Table 4d
Potential Emissions

Dryer #2 Furnace Bypass (ES-FURNACEBYP-2) (Idle Mode)®
Enviva Pellets Northampton, LLC

Calculation Basis

Hourly Heat Input Capacity 10 MMBtu/hr
Annual Heat Input Capacity 5,000 MMBtufyr
Hours of Operation® 500 hrfyr

Potential Criteria Pollutant and Greenhouse Gas Emissions per Dryer Line

alutant Emission it Potential Emissions
Factor
Max Annual
(Ib/hr) | (tpy) |

o 0.60  |lb/MMBtu® | 6.00 1.50
NOy 0.22 lb/MMBtu® | 2.20 0.55
S0y 0.025 |b[MMBtu2 0.25 0.063
VaocC 0.017 |b,fMMBtu2 0.170 0.043
Total PM 0.58 Ib,’MMBtuz E.77 1.44
Total PMy, 052 |lmMMet® | 5.17 1.29
Total PM, 5 0.45 lb/MMBtu® | 4.47 1.12

Notes:

" As part of this submittal Enviva is requesting a limit of 500 hours per year of "idle mode" for each furnace.
2 C0, NOy, 50,, PM, PM,;, PM, <, and VIOC emission rates based on AP-42, Section 1.6 - Wood Residue Combustion in Bailers, 09/03 for bark/bark and

wet wood/wet wood-fired boilers, PM,, and PM; s factors equal to the sum of the filterable and condensible factors from Table 1.6-1. VOC emission
factor excludes formaldehyde,
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Table 4d
Potential Emissions

Dryer #2 Furnace Bypass (ES-FURNACEBYP-2) {Idle Mode)®
Enviva Pellets Northampton, LLC

_Potential HAP Emissions per Dryer Line

Emission ) Potential Emissions
Pollutant Factor Units Footnote - Aol
(b hrl E% |
Acetaldehyde 8.30E-04 1o/MMEzu 1 8.30E03 [ 2.
Acrolein 4.00E-03 MMBzu i 4.00E-02 1.00E-02
Formaldehyde £ 40603 MMEBzu 1 £40ED02 | 1.10ED2
Phencl 3. 10E-05 MMBzu i 3.10E-04 L.28E-04
ionaldehyde 6. 10E-05 MMBzu i 6.10E-04 | .33E-04
Acetophenons 3.2E-09 Io/MMExu L 3. 0E-08 S.00E-05
Antimaony and compounds 7.5E-06 EiMMEtu 1 7.90E-05 1.5BE-05
Arsenic 2.2E-05 MEBzu ! 2.20E-04 S.00E-03
Benzola jpyrens 2.6E-D& MMBzu i 2.60E-05 &.30E-06
Baryllium 1.1E-06 MBBzu 1 1.10E-05 2. 75E-06 |
Cadmium 4. 1E-06 15/ MMBzu i 4. 10E-02 1.03E-05
Carbon tetrachloride 4.3E-03 EiMHBtu ! 4, 50E-04 1.13E-04
ring 7.9E-02 MMBu L 7.90E-03 1.98E-03
Chlorobenzene 3.3E-05 MBBzu 1 3.30E-04 8.25E05
|_Chromium-Cther compounds 2.1E-05 MMEzu 1 2.10E-04 3.25E03 |
Cobalt compounds 6.3E-06 5/ MMEBzu 1 6.30E-03 1.63E-05
Dinzrophencl, 2.4- 1.8E-07 MMBTu 1 1.80E-06 4.30E-07
Bis[ 2-ethylhexyl johthalate 4.7E-08 I/ MMBzu 4. 70E07 1.18E-07
Ethﬁ} benzens 3.1E-05 EiMMBI:u L 3.10E-04 7.73E-03
Dichloroethane, 1,2- 2.5E-05 MMBzu L 2.90E-04 7.25E-03
Hydrochloric acd 1.9E-02 MMBTu 1 1.90E-01 4.75E-02
Lead 4.3E-05 MMBzu i 4.50E-04 1.20E-04
Manganese 1.6E-03 |5/ MMBzu 1 1.60E-02 4.00E-03
Mearcury 3.3E-D6 EéMMEtu L 3.50E-05 8.75E-06
Methyl bromide 1.3E-05 MM Bzu 1 1.50E-04 3.73E-03
Methvl chloride 2.3E-05 MMBzu i 2. 30E-04 3.73E-03
|_Trichlorosthane, 1,1,1- 3.1E-05 MM Bzu i 3.10E-04 7.73E-05 |
Naphthalens 9. 7E-05 1o/ MMEzu L 9.70E-04 2.43E-04
N'ﬁa 3.3E-05 MMBzu 1 3.30E-04 8.25E-03
" Nitrophenol, 4- 1.1E-07 MEzu [ 1.10E-08 Z.75E-07 |
Pentachkrophenol S.1E-08 MMBzu i 5.10E-07 1.2B8E-07
Pa‘cﬁlu‘uethy‘lene 3.3E-05 MEBzu 1 3.50E-04 9.50E-05 |
H‘msphnnﬂ%ﬁﬂlw aor wWhite 2.7E-05 MMEzu 1 2.70E-04 6.75E-05
| | lorinated biphenyls 8.2E-09 MBBzu 1 8.15E-08 2.04E-03
%x Organsc Matter 1.3E-04 15/ MMBzu | 1.23E-03 S.13E-04
Dichloropropane, 1,2- 3.3E-05 EiMHBtu ! 3.30E-04 8.25E05
Selenium compounds 2.8E-06 MMEzu 1 2.80E-05 7.00E-06
Tetrachlorodibenzo-p-dig:xin, 2,3,7,8- 8.6E-12 MBBzu 1 8.60E-11 2.15E-11
| Trichloroethena 3.0E-05 MMBzu 1 3.00E-04 7.S0E05 |
Trichlorophenal, 2.4,6- 2.2E-08 Io/MMBtu 1 2. 20E-07 5.50E-08 |
Vinyl chloride 1.8E-035 MMBzu 1 1.80E-04 4.30E-03
Total HAP Emissions [ Biomass Combustion | 0.31 0.079
Hotes:
i Emission factors for wood combustion in a stoker boller from AP-42, Section 1.6 - Wood Residue Combustion in Bollers, 09703,
Abbreviations:
C0 - carbon moncxide PM - particulate matter
HA&P - hazardous air pollutant PM - particulate matter with an serodynamic diameter less than 10 microns
fur - Fioser PM, ;- particulate matter with an aerodynamic dismeter of 2.5 microns o less
b - pound S0; - sulfur dioxide:
MMBLU - Million British thermal units tpy - bons per year
Ny - nitrogen oxides VOC - wolatile organic compound
ODT - owven dried tons WI - year
Reference:

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

Table 4e
Potential Emissions

Dryer #2 Double Duct Burners (IES-DDB-3 and -4)

Enviva Pellets Northampton, LLC

"Duct Burner Rating

2.5 MMBtu/hr

NMumber of Duct Burners

2

Annual Operation

8,760 hriyr

Potential Criteria Pollutant Emissions:

Potential Criteria Pollutant Emissions - Natural Gas Combustion

Pollutant Emimsion Units E:‘IE::;” Potential Emissions
Factor Source Max Annual
{1/ hr) (tpy)
CO 84.0 IbfMMscf Mote 1 0.41 1.80
[ LN 50.0 b/ MM =t Mate 2 0.25 1.07
S0s 0.60 b/ MM scf Mote 1 0.0025 0.013
VOC 5.30 Ib/MM =t Mote 1 0.027 o.12
PM/PMo/PM, ; Condensable 5.70 Ib/MMscf Mote 1 0.028 0.12
PM/PM o/ PM. ¢ Filterable 1.50 Ib/MMsct Note 1 0.00%3 0.041
Total PM/PM,/PM, . 0.037 0.16
Potential Criteria Pollutant Emissions - Propane Combustion
Pollutant Emimsion Units E:‘IE::;” Potential Emissions
Factor Source Max Annual
(Ib/hr]) (tpy)
[ 7.50 Ib/Mgal Mote 2 0.41 1.80
My 6.50 Ib/Mgal Note 4 0.36 1.56
S50 0.054 Ilb/Mgal Mate 3,5 0.0030 0.013
WVOC 1.00 IbfMgal Mote 2 0.053 0.24
PM/PM n/PM, ¢ Condansable 0.50 Ib/mgal Mote 3 0.027 0.12
PM/PMo/PM ¢ Filterable 0.20 Ib/Mgal Mote 3 0.011 0.048
Total PM/PM 0/ PM 3 ¢ 0.038 0.17

Hotes;

Propane heating value of 91.5 MMBtu/Mgal assumed per AP-42,

- 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 MOy assume burners are low-NOy burners, per email from Kai Simonsen (Enviva) on August 8, 20138,

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

- AP-42 Section 1.5 does not include an emission factor for low-MO, burners. Per AP-42 Section 1.4, low-NO, burners reduce

MOy emissions by accomplishing combustion in stages, reducing NO, emissions 40 to 85% relative to uncontrolled emission
levels. & conservative control efficiency of 50% was applied to the uncontrolled NO, emission factor from AP-42 Section
1.5. This reduction is consistent with the magnitude of reduction between the uncontrolled and low-MO, emission factors in
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Table 4&
Potential Emissions
Dryer # 21 Double Duct Burners (IE5-DDB-3 and -4)
Enviva Pellets Northampton, LLC

Potential HAP and TAP Emissions

Potential Emissions
Pollutant HAP NC TAP vocC E:’I::;:H Units Footnote Max Annual
(lShe) [EDW)

Duct Burners - Natural Gas/Propane Source
2-Methylnaphthalene ¥ N ¥ 2.4E-05 I/ MMscf 1 1LIE-07 | 5.26-07
3-Methylchloranthrene v N ¥ 1.8E-06 Ib/MMsch 1 B.EE-D3 | 3.9E-08
7.12-Dimethylbenz{a)anthracens ki M L] 1.6E-05 I Mt 1 7.8E-08 3.4E-07
Acenaphthens Y N Y 1.8E-06 [0 i 8.8E-09 3.9E-08
Acenaphthylens ki N i 1.5E-06 by MMscf i 8.3E-09 3.9E-08
Acetaldehyde ¥ ¥ ¥ 1.5E-05 Ib/MMscf 1 75608 | 3.3E-07
Acrolein ¥ ¥ ¥ 1.8E-05 Ib/MMscf 1 B.OE-08 | 3.96-07
Ammonia N ¥ N 3.2 Ib/MMscf 1 16E-02 | 6.3E-02
Anthracene ¥ N ¥ 2.4E-06 b/MMscF 1 LIE08 | 5.2E-08
Arsenic ¥ ¥ N 2.06-04 I/ MMsc 1 9.8E-07 | 43608
Benz(a)anthracens ki M ¥ 1.8E-06 [N e 1 8.3E-09 3.9E-08
(Benzene ¥ N ¥ 7.1E-04 Ib/MMBEu 2 36602 | 1.6E-02
([Benzo{ajpyrene ¥ ¥ ¥ 1.7E-06 I/ MMscF 1 5.9E-07 2.6E-08
(Benzo(b)Aucranthene ¥ N ¥ 1.8E-06 b/ MMscF 1 8.8E-09 | 3.9E-08
(Benzo{g,h,i)perylens ¥ N ¥ 1.2E-08 b/ MMscF 1 5.9E-0% 2.6E-08
([Benzalk)Auvoranthens ¥ N ¥ 1.3E-08 b/MMscF 1 B.8E-09 3.9E-08
(Barylium ¥ ¥ N 1.2E-05 Ib/MMscF 1 59608 | 2.6E07
([Cadmium ¥ ¥ N 1.1E-03 I/ MMsc 1 54E-06 | 24605
([Chromium vI ¥ N N 1.4E-03 I/ MMscF 1 69606 | 3.06-05
([Chrysene ¥ N ¥ 1.3E-06 b/ MMscF 1 B.3E-09 3.9E-08
(Icobale ¥ N N B.4E-05 |y MMscF 1 41E-07 | 1.8E-06
(|Dibenzo(a,h)anthracene ¥ N ¥ 1.2E-06 I/ MMscF 1 5.9E-09 | 2.6E-08
(IDichlorobenzene ¥ ¥ ¥ 1.2E-03 Ib/MMscF 1 5.9E-06 | 2.6E-03
(Flucrznthens ¥ N ¥ 3.0E-05 b/MMscF 1 1.5E-08 6.4E-08
(Fluorens ¥ N ¥ 2.8E-06 I/ MMsc 1 14608 | 6.0E-08
([Formaldehyde ¥ ¥ ¥ 1.56-03 Ib/MMBEu 2 75602 | 3.3E-02
(Hexane ¥ ¥ ¥ 1.8 |b/MMscF 1 8.86-03 | 3.9E-02
([Indena{1,2,3-cd)pyrene ¥ N ¥ 1.8E-05 b/ MMscF 1 B.8E-09 3.9E-08
(lLead ¥ N N 5.0E-04 I/ MMsc 1 25606 | 1.1E-05
[Manganese ¥ ¥ N 3.8E-04 I/ MMscf 1 15606 | 8.2E-06
(Mercury ¥ ¥ N 2.6E-4 Ib/MMscF 1 1.3E-05 5.5E-06
(Maphthalene ¥ N ¥ 6.1E-04 Iby/MMscF 1 30E-05 | 1.3E-05
(IMacke Y ¥ N 21E-03 I/ MMscF 1 1L0ED05 | 45605
(IPotycydic Organic Matter ¥ N N 4,0E-05 b/MMBtu 2 20E- | 88604
(Phenanthrene ¥ N ¥ 1.7E-05 b/ MMscF 1 BIE-08 | 37ED7
Pyrene v N v 5.0E-06 Ib/MMscF 1 23608 | 1.1E-07
Selenium compounds Y N M 2AE-05 b/ MMzt i 1.2E-07 5.2E-07
Toluene v v v 3.4E-03 I/ MMscF 1 17E-05 | 7.36-05
Total HAP Emissions (related to natural gas/propane)| 0.020 0.088

Total TAP Emissions (related to natural gas/propane)|  0.032 0.14
Hobes:

* Emission factors for natural gas cormbustion are from MODAG Natwral Gas Cormbustion Spreadshest and AP-42, Fifth Edition, Volume 1, Chapber 1.4 - Natural Gas
Combustion, 07/98. The emission factors for acetaldehyde, acrolein, and ammonia are dted in the RCDAQ spreadshest as being sourced from the USEPA'S WebFIRE
databate.

i The duct burmers can fire efther natural gas or propane: Propane IS worst-case for these HAP emissions. Emission factars for propane combustion from the Sauth Coast
Alr Quality Management District's Mir Emissions Reéporting Tool for external combustion equipment fired with LPG.
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Table 4e
Potential Emissions
Dryer #2 Double Duct Burners (IES-DDB-3 and -4)
Enviva Pellets Northampton, LLC

Abbreviations:

CO - carbon monoxide ODT - oven dried tons
HAP - hazardous air pollutant PM - particulate matter
hr - hour PMyq- particulate matter with an aerodynamic diameter less than 10 microns
Ib - pound PM; ¢ - particulate matter with an aerodynamic diameter of 2.5 microns or less
LPG - liquified petroleum gas RTO - regenerative thermal oxidizer
Mgal - thousand gallons 50, - sulfur dioxide
MMBtu - Million British thermal units TAP - toxic air pollutant
MMscf - Million standard cubic feet tpy - tons per year
NC - North Carolina VQC - volatile erganic compound
NOy - nitrogen oxides yr - year
References:

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

U.5, EPA, AP-42, Section 1.5 - Liquefied Petroleum Gas Production, 07/03.
South Coast Air Quality Management District, AER Reporting toal, Emission factors available in the Help and Support Manual at:
hitp://www.agmd.gov/home/rules-compliance/compliance/annual-emission-reporting

1.5, EPA WebFIRE database available at: https://cfpub.epa.oov/webfire/

A National Methodology and Emission Inventory for Residential Fuel Combustion (2001). Retrieved from
hittps://www3.epa.qov/tinchiel/conference/ei12/arealhaneke.pdf,
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Calculation Basis

Table 5
Potential Emissions
Propane Vaporizer (IES-PVAP)
Enviva Pellets Northampton, LLC

MMEtu/10° gal

||Heat Content? 91.3
propans
||Huur5 of Operation 8,760 hrfyr
||'u'apor'izer Heat Input® 1,00 MMBru/hr
Hobes:

L Propane heat content from AP-42 Section 1.5 - Liguelied Petreleum Gas Production, 7/08, Table 1.5-1, fooknebe &,
& Hest input based on information provided by Envive in August 2018,

Potential Criteria Pollutant Emissions

- Potential Emissions
Pollutant EF"EE:':I' Units Max Annual
{1/ hr) [tpy)
Co 7.5 |b/10° gal 0.02 0,36
NO, 13.0 Ib/10° gal 0.14 0.62
50,7 0.05 b/10° gal 0.001 0.003
Toc 1.0 /10" gal 0.01 0.05
PM/PM, /M, * 0.70 Ib/10° gal 0.01 0.03
Nobas:

* Ernission factors obtained from AP 42 1.5, Liguefied Pebroleum Gas Production, 10796, Table 1.3-1.

= AP 42 1.5, Uguefied Petrolewm Gas Production, 10736, Table 1.5-1 provides an 50, emission factor of 0.105, where 5 equals the sulfur content of the fuel. The
national sulfur fuel content for LPG of 0.54 grains/ 100 it as assigned by EPA was used (Source: A National Methodology and Emission Inventory for Residential Fuel

Combustion).

% Al particulate matter was conservatively assumed to be less than 2.5 microns in slze.

Potential HAP Emissions

ol E;I'IIESIDill Potential Emissions
utant CAS No. actor 1
(Ib/MMBtu) Max Annua
{lb/hr) | [tov)
Benzene 71-43-2 7.1E-04 7.10E-02 3.11E-03
haldehyﬂe 50-00-0 1.5E-03 1.50E-03 6.57E-03
PAHs 4.0E-05 4.0E-03 1.75E-04
C Total HAP Emissions 0.002 0.010
Nobes:

L Ernission factors for propane combustion from the South Coast Alr Quality Management District's Alr Emissions Reporting Tool for external combustion
equipment Ared with PG,

ﬂhhl!!!ihh' Dig:

CAS - chemical abstract service

gal - gallon

HAP - hazardous air pollutant

hp - horsepoves
hr - sur

PAH - palyeyelic aromatic hydrocarben
PM - particulate matter

PM,; - particulate matter with an serodynamic diameter less than 10 microns
PM. s - particulate matter with an serodynamic diameter of 2.5 microns or less

50 - sulfur dioxide

Il - psnd

MMBtu - Million Britizh thermal units

NOx - nitregen oxides
DT - Gven dried tons

tpy - tons per year

References:

TOC - total arganic compounds

T - year

U.5. EPA. AP-42, Section 1.5 - Liquefied Petroleum Gas Production, 07/08.

South Coast Air Quality Management District. AER Reporting tool, Emission Fectors avallable In the Help and Support Manual at:

hiktgs s wwrwagrnd. gov/home rules-compliance/ compliance/ annual-emission-reporting

A National Methodalogy and Emission Inventory for Residential Fuel Combustion {2001). Retrieved from
hittps:/fwww3. epa.gov/ttnchie1/conference/el12/area/haneke., pdf.
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Calculation Basis

Table 6

Potential Emissions at Dutlet of RCD-2 Stack [ CD-ROD-2)
Pellet Coolers (ES-CLR-1 through ES-CLR-6)
Enviva Pellets Northampton, LLC

[[amriual Throughipat 781,255 OOT/yr

|[[Houriy Throughput 144 COT/Ar

{[Hours of operation 8 750 hrfyr

[[Mumber of Burners 2 burners

[FEC¥RTD Bumer Rating B2 MMEBtu/hr
ROCYRTE Eontrol Eficiency 95. 0%

Pellet Cooler and Pellet Mill Potential Process VOC and HAF Emissions

Emission | Emissions at RCO/RTO
2
Pollutant CAS Mo. NC TAP vor Factar® Outhet
Max Annual
{1b/ODT) (ifbe} ;:
TE-07-0 ¥ ¥ 0025 0.1E1 043
107-02-8 Y ¥ 0050 [T 057
S0-00-0 ¥ ¥ 0. 008 D04 012
Bi-h-1 L] | X (tHIFA] pLla 041
LOE-55-2 Y ¥ 0,025 018 045
121106 N ¥ Do1E R 025
Total HAP Emissions L0z 2.78
Total TAF Emissions 0.77 2.08
I = ] -- k3 | 1.4 017 2T 60

1 Emilsskon famlors Dased on process knowdge and an appropriate cnbingency based on angineenng judgement. The emission fAOors Mepresent uioontrolisd Smieskons.

T & 95 0% conirol eficiency 15 appled bo the pobential emibsskoes for the KTO.
Emibssione from e paliet mills and padlet coolers will be controlied by an ROD/RTD that can operate bn elther catalytic mode (ROD) or termal mode [RTO). The AT and ROD

mitdes hiated this Same oot efcency so there Wil b no Impect on STEssions wmhiin Switching Dt op-arating miodiss.

Thermally Generated Potential Criteria Pollutant Emissions

Maximum high heating value of YOO constituents

1.BE-DZ MMBhuflb

Uncontrolled vOO emissions BE2 monsiyr
Unoonirodled VOO emissions 203 loa'hr
Heat Input of uncortrolied VOO emissions 20,417 MMBtfyr
Heat input of unoontrolled WOC emissions 4 B0 hr
Pallutant Emkﬂ":‘ Units: :I::um Emm
Factar {ib/hr) (tpy) |
L] H_2E-02 1 s = By 0.1 0. 24
| TN §_BE-02 Iy sy a.ar 1.00
Hatural Gas Combustion Potential Criteria Pollutant Em issions
m e
Poliutant E::-#n:‘ Units Max Annual
’ (i hr) {tpy)
L] H_2E-02 1 s = By 102 4.47
Ny 4_5E-02 |y isIMIB T 0.EL 2.66
S0 5.5E-04 =] 0.0071 J.032
W 5.4E-03 |y isIMIB T 0.067 0.23
Totl PM 7.5E-01 | i B 0.092 040
Total PM g, 7.5E-03 |y isIMIB T 0.092 0. 40
Totl PM: ¢ 7.5E-01 |y isIMIBTU 0.092 0. 40
Potential Criteria Pollutant Emissions - Propane Combustion
Erabasbon Potential Emissions
Polintat Factor” o Max Annual
{Ibfhr}) {tpy)
) .50 |by=igal 1 1.02 4.45 )
NO, 13.0 Ibyieagal 1.7 7.72
S0y 0054 |by=igal 0.0073 Ak
W 1.0:0 Iby=igal 0.14 0.53
PMPM,'PM, . Condensable 50 Ibyfiigal 0.068 0.30
||F'I‘-'I."F'H|.5.I'F'I"-'|:_:. Filberabbe 0.2 IbHigal IR 0.12 |
Total PMPMea/PM: < 0.095 042
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Table 6
Petential Emissions at Outlet of RCD-2 Stack (CD-RCO-2)
Pellet Coolers [ES-CLR-1 through ES-CLR-6)
Enviva Pellets Nerthampton, LLC

Matural Gas Combustion Potential HAP and TAP Emissions

s Potential Emissions|

Pollutant HAP NC TAF wiOLC Enctar Units Footnate —o— e
{ibfhr) | (tpy)
|[Matural Gas Source
3-Mathyinapnthalena ¥ 7] ¥ ZAE-0% EfFMsT Z.0E-07 | L JE-06 |
e ichlcranthre: ¥ M i 1_BE-OB by s Msct 2. 2E-D8 s.gg&
7. 12-Dimethylbenz|a janthracens Y N ¥ 1 BE-O% by M 1.9E-07 | B.5E-07
cenaphthens ¥ N i 1.BE-OE by M Mscf 2. 2E-( GE-DE |
[Acenaphifryiene: y H ki 1_BE-OE %-mm:f 2. 2E-DE LGE-DE
[Acotal ooy v ¥ ¥ LoEOE MMt 1.HE] L1E-07 |
arolp y ¥ ¥ LBE-OE ] | 5 SRE-07 |
Ammonia 1] ¥ 7] 33 by M Msct J.ﬁ&nli 1. 7DE-01
&nthracen b | 1| ki o lﬂﬁ 2
Arsanic ¥ Y ] 2 DE-04. by Msct 2AE-DE | 1.1E-
Benai 3 |anthracer ki | i | ki o 1 2 |2 BE-0E |
Banzene ¥ N ki F.LE-04 by RMB 4 H.8E-03 | 3.9E-02
BNzl alpyren y Y 3 1, 3E- 1L5E-08 | & aE-D& |
|Benzol bfluoranthene: ¥ N ki 1.5&&& by Msct 2.2E-08 | 9.5E-D&
Benzog.huilperyien i H ¥ 1 2E- LSE-08 | & 4E-08 |
|Benzol k fuomanthene: ki N i 1_BE-O by S Msct 2.2E-08 | 9.6E-DE
Byl un i X 7] 1 JE- LSE-07 | &
admium i ¥ ] 1.1E-0 by Msct 1.3E-0 5.9&&
Chromaum W1 ¥ N N 1.4|:—|:|_i b Mt 1.7E-01 7.5E-05
[Ny ki H ki 1.BE-O by EIMsc 2.2E-08 | 5.5E-D&
obalt Compounds ¥ N 7] B4E-0 by e Msct LOE-08 | 4 5E-06
Dibenzofa_hjanthracens ki N ki 1.1EI:I_E biMMsct 1.5E-08 | &.4E-D8
Dichlar: ¥ Y i 1.2E-0 by Mot LSE-05 | &.4E-0%
uumnﬂgmt i N i lDEI:I_i by MIMsct 3. 5E-D 1.GE-DT
Fluore: \' N i 3 BE-OB by s Msct 3.4E-08 | 1.5E-07
Formna ey 1 X 1 156031 huikatl S 1 LIg-02 1 S 1E-0Z
Hecans ki Y ki 1.8 by M Msct 2.2E-02 | 9.6E-02 |
NN - T ki | i | ki o M 2
Lead ¥ N 7] 5 DE-04. by Msct 6. 1E-DE 2.?:—&
Marganes i | X M HE-D4 4
Mercury ¥ ¥ 7] 1 BE-04 by Msct 3.2E-D& 1.4&5
Mapnthalers b | 1| ki o s LE- M
Nick ¥ Y ] 2 1E-0 by s Msct f .aE-n! 1. 1E-Ds
EolwCwslic Urganic Math b i ] Ii.hﬂi MMEL GE-L4 J 2 JE-U3 )
Fhananthrens ¥ N ki _FE-0 by Msct 21E-07 | 9.1E-07
Py e 3y N i EEHE 61E-08 | 3 7E-07
Selenium compounds ki N ] 2 4E-0 by Msct 2.9E-07 | 1.3E-D&
Toluene: y ¥ i I14E-02 Mscf 4. 1E-05 | 1.8E-04
Total HAP Em E b ny| 0.050 | 0.22
I )| 008 035 |

Hoteg:
. Emilsskon Tyobors froim AP-42, Secuion 1.4 - Nywral Gas Combustion, 07798, EmBsion facors oometed from Ib'MMsd @ (b MBSty based on assumad haating vialue of 1000
Biuyecl for nabaral gas por AP-42 Sacuion 1.4,
& Emilesion fyoors fof Dropand Lo busticn obiained from AP-47 Section 1.5 - Liguehed Peirolesm Gas Combustion, 07,08,
2 Emission fadors for naturad gas combustion are from NCDAG Matural Gas Combustion Spresdchect and AP-42, Fifth Edition, Volume 1, Chapter 1.4 - Natural Gas Combustion,
07058 for small bollers. Th emdssion Seotors for scetaldehyde, sorolieln, and ammonla are dbed in the RCDAD spresdshost a5 belng sourced from e USEPA's WebFIRE database

A T RCOWATD: burner can e ether natural gas of propane; Progands bs worst-case for ese HAP emissions. Emission foors for propaes comBbustion from e South Coast A
Quality Management District’s Alr Emissions Reporting Tool for external combuston equipment fined with LPG.

Abbreviatipng.
CAS - chemical absiract servios P - partculate malter
OO0 - carbon monoxide Py, - paithculate matter with an sercdynamic diameter kess than 10 microns
HAP - hazardous ol pollitant M, 5 - partiouiabe mather with 0 2erodyniamic damaeter of 2.5 Mg of eSS
I = il ROD = negonisrath e catayiic coldimer
Ik - pound RTO = regenerative thermal oxidzer
LPG - lhguified petroleum gas TAP - toetdc alr pollutant
Mgal - thousand gallons Epy - boFe pes plar
MHEL - Mlllon British thermal wnits S0, - sulfur dioxdde
MM - Millon standand cubic fsst WOC - wolatike organkc compound
HC - Reorth Caroling ¥ - lar

QDT - cesen A bosres

Bl ciids
WS, BPA. AP-42, Section 1.4 - Natural Gas Comnissstion, 07798,
WS, BPA. AP-42, Section 1.5 - Liqueled Peiroleum Gas Productien, 07,08,
Sputh Coast Mr Quality Hanagement District. AER Reporting tool. Emdssion factors avallable In the Help and Support Maral at:
LS, BPA 'WebFIRE database avalable at: Wibps.//cfpub.epa.gov webifine
& Maticrad Methodology and Emisshon Inventory for Resldentisl Fud Combustion (2001). Retrieved from
Fittges: ffwewrm 3 epa. gowttnchied foonference’el 1 2/ anea haneke. pdr.
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Table 7
Potential VOC and HAP Emissions
Dried Wood Handling 1 and 2 (ES-DWH-1 and ES-DWH-2)
Enviva Pellets Northampton, LLC

Calculation Basis
Hourly Throughput’ 154 ODT/hr

‘Annual Throughput' 781,255 ODT/yr |

I_F'[:-tential Criteria Pollutant Emissions

Emission Eactor Potential Emissions®
Pollutant
(Ib/ODT) Max Annual
(Ib/hr) (tpy)
Formaldehyde? 8.4E-04 0.13 0.33
Methanol® 2.0E-03 0.30 0.76
Propionaldehyde® 2.1E-04 0.03 0.08
Total HAP Emissions 0.46 1.17
VOC as carbon® 0.10 15.6 39,5
VOC as propane” 0.12 19.1 48.5

Notes:

1. Hourly and annual throughputs assumed to be the same as the combined dryer throughputs.

2 Emission factors derived from NCASI's Wood Products Database (February 2013) for dry wood handling
operations at an 0SB mill, mean emission factors. The emission factors were converted from Ib/MSF (3/87) to
|b/ODT using the typical density and moisture content of an 0SB panel.

3. VOC as propane = (1.22 x VOC as carbon) + formaldehyde.

4 As emissions are based on throughput, the calculated emissions represent the total emissions from Dried Wood
Handling 1 and 2 (ES-DWH-1 and ES-DWH-2).

5 Emission factor based on process knowledge and an appropriate contingency based on engineering judgement.

Abbreviations:
hr - hour
Ib - pound
ODT - oven dried tons
tpy - tons per year
VOC - volatile organic compound
yI - year
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Table 8

Potential PM Emissions from Baghouses/Cyclones

Enviva Pellets Northampton, LLC

Exhaust | ExitGrain Potential Emissions
Control Device Control Device Flow n.um‘ L:nrh ; ﬂhnnul‘:rﬁ Particulate Speciation FM - PH
Emission Unit ID Source Deseription b ! inlarus= ' ing pera PN 10 cL]
stription (cfm) (grieh (hours) PMy PM; - Max Annual Max Annual Max Annual
9 (% of PM) | (% of PM) | {Ibfhr) | (kpy) | (Ibfhe) | (tpy) | (bjhe) | (tpy) |

ES-PCHP Pellet Cooler HP Fines Relay Syster CO-PCHP-BY O (1) baghouse® 3,600 0.004 8,760 100% 100% 0.12 .54 0.12 0.54 0.12 0.54
ES-PMFS Pellet Mill Feed Sila CD-PMFS-BY One (1) baghouse” 2,500 0.004 8,760 100% 100% 0.086 0.38 0.085 0.38 0.0886 0.38
ES-CLR-1 Pellet Cooler CD-CLR-1 One (1) existing Cyclone® 17,100 0.01 8,760 26.1% 3.2% 147 642 0.38 1.68 0.047 0.2
ES-CLR-2 Pellet Cooler CD-CLR-2 One (1) existing Cyclone® 17,100 0.01 8,760 26.1% 3.2% 147 642 0.38 1.68 0.047 0.2
ES-CLR-3 Pellet Cooler CD-CLR-3 One (1) existing Cyclone® 17,100 0.01 8,760 26.1% 3.2% 147 642 0.3a 168 0.047 0.2
ES-CLR-4 Pellet Cooler CD-CLR-4 One (1) existing Cyclone® 17,100 0.01 8,760 26.1% 3.2% 147 642 0.3a 168 0.047 0.3
ES-CLR-5 Pellet Cooler CD-CLR-5 One (1) existing Cyclone® 17,100 0.01 B,760 26.1% 3.2% 147 6.42 0.3a 168 0.047 0.21
ES-CLR-6 Pellet Cooler CD-CLR-6 One (1) existing Cyclone® 17,100 0.01 8,760 26.1% 3.2% 147 642 0.38 1.68 0.047 0.21
ES-DWH-2 Dried Woed Handling-2 CO-DWH-BF-2 One (1) baghouse 2,500 0.004 8,760 100% 100% 0.086 0.38 0.08& 0.38 0.088 0.38
ES-DSR Dry Shavings Reception CD-DSR-BF One (1) baghouse 2,500 0.004 8760 100% 100% 0.086 0.38 0.085 0.38 0.086 0.38
ES-FPH: Finlshed Pradict Handling;

ES-PE-1 through 12; | Twelve pellet loadout bins; CO-FPH-BF One {1) baghouse™ 15,500 0.004 B,760 1% A0%: 1.22 533 111 4.85 0.49 213
ES-PL-1 and -2 pellat mill loadout 1 and 2

E5-DSS Dry Shavings Silo CD-D55-BF One (1) baghouss” 500 0.004 8,760 100% 100% 0.02 .08 0.02 0.08 0.02 0.05

Hotes:

& Fiter, Vent, and Cydane inket flow rate (cfm) provided by design enginsering firm {Mid-South Engineering Co.). The et flowrate was consenatively assumed to be the same a5 the infet flowrate.
- Pollutant: kading provided by ircon.

" Finiched product handling PM; ; speciation based on resiew of NCAS] data for similar baghouses in the woed produdts industry.
" Mo speciation data & available for P, JPM, .. Therefore, it s conservatively assumed to be equal to total PM.

" Peliet cooler PM,;/PM; 5 speciation based on process knowledge and enginesring judgement.

1
i
H
£

" Finiched product handling PM,, speciation based on AP-42 factors for wet wood combustion (Section 1.6) controled by a mechanical separatar. Since the particle size of

particulate matter from a peliet cooler & anticipated to be larger than fiyash, this factor & belleved to be a consenvative indicator of spedation.

Abbreviations:

of - cubic feet

cfm - cublc fest per minute

ES - Emission Sources

1ES - Insignificant Emizsian Source

gr - grain
hr - howr

Reference:

U.5. EPA. AP-42, Section 1.6 - Wood Residue Combustion in Bollers, 05/03

I - pound
PM - particulate matter

PMy; - particulate matter with an sercdynamic diameter less than 10 mirons
PM; ¢ - particulate matter with an serodynamic diameter of 2.5 microns ar bes

tpy - tons per year
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Table 9a
Potential Emissions from Material Handling
Enviva Pellets Northampton, LLC

Material PM PH,, FM,, . . .
oM Potential PM Potential PM Patential P
Mumber | Moisture | Emission | Emission | Emission | Potential Throughput® :n"!ir:sr:iaons E:;S;nns . E\:;sl:ion':u
P Control Content Factor* me-‘ Eactor”
Source Transfer Activity Control Description of Drop ackor
Points Max Annual Max Annual Max Annual
o Ib/t Ib/ton) | (Ib/t tph b

(el | Ubfton) | Gbton) [ (bton) | (9R) | ) | i) | (o) | (o/he) | o) | (o) | Ctoy)
sm'a"e'mg:';i‘*d conveyance system to dryer bumer fuel | __ - 5 4% | 37605 | 1.8E05 | 27606 44 389,054 | 8.3E03 | 3.6E02 | 39603 | 1L7E02 | 59804 | 26603
s;":g:';ﬁ:d conveyance system to raw wood chip - - 1 4% | 37605 | 1.8E05 | 27606 400 | 1,502,414 | 156402 | 2.86-02 | 7.4E-03 | 138402 | LiE-02 | 2.06-03
ES-GWHS  |Material feed conveyance system to dryer bumer - - 0 45% | 4105 | 19505 | 29606 44 389,054 | D.0E+00 | 0.0E+00 | 0,0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00
w'a ud”“ ;'Lﬁﬁd Conveyance system to rotary drum - - 0 4% | 37605 | 1.86-05 | 27606 00 | 1,502,414 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+=00 | 0.0E+00 | 0.0E+00
Materizl feed conveyance system to fuel storage piles - - 3 43% 41E-05 | 1.5E-05 | 2.9E-06 44 389,054 | 5.5E-03 | 24602 | 2.6E-03 | L1E02 | 359E04 | 1.7E-03
IES-DIH | Drop point for dry shavings to dry line hopper - - 1 8.0% | 45E04 | 22604 | 3.3E05 10.0 87,600 | 4.6E03 | 2.06-02 | 22603 | 9503 | 33604 | 1.4E-03
EsDict PP 2‘;‘:‘ for dry line happer to dry line feed - - 1 8.0% | 46604 | 22604 | 3.3605 10,0 87,600 | 4.6E03 | 2.06-02 | 2.26-03 | 9.5603 | 3.3E-04 | 1.4E-03
o DRYSHAYE. |E55n9 gy shaving walking floor wuck dump ~ - 1 8.0% | 46604 | 22604 | 3.3E05 | 480 87,600 | 2.0E02 | 2.0e02 | 1.06-02 | 9.5803 | 1.6E-03 | 1.4E-02
Existing dry shaving loader - - 2 8.0% | 46E-04 | 22604 | 3.3E-05 10.0 87,600 | 9.2E03 | 40602 | 43603 | 19607 | 66ED4 | 2.3E-03
IES-ADD | Additive Handling and Storage - — 1 0.25% | 59602 | 28602 | 42603 1.0 8,760 | 59602 | 26E-01 | 2.8802 | 12601 | 42603 | 1.8E-02
ES-PS-1and 2 |DOP points from the dry line feed conveyor to the - - 2 17.0% | 16604 | 76805 | 1.1E-05 | 300.0 | 1,502,414| 9.6E-02 | 2.4E-01 | 4.56-02 | LE01 | 69603 | 1.7E-02

Dry Hammermill Pre-screeners |
ES-DWH1  |Dried Wood Handling 1* - —~ 2 17.0% | 16E-04 | 76605 | 11605 | 1853 | 941,271 | 59602 | 1501 | 2.8602 | 71602 | 42603 | 1.1E-02
Total Emissions:| 0,28 0.84 0.13 0.40 0.020 | 0.0860

Hobes;

* Emission factor calculation based on formula from AP-42, Section 13.2.4 - Aggregate Handling and Storage Piles, Equation 1, (11/086).

where:

E = gmission factor {Ibfton)

k = particle size multiplier (dimensionless) for BM

k = particle size multiplier (dimensionless) for PM,
k = partice sire multiplier (dimensionless) for PM; =
U = meen wind speed (mph)

0.74
0.35
0.053
6.3

3 Throughputs represent actual welght of materials. Throughput for dry sheving material handling & besed on comparable Erviva facilities.

1 Activity Is enclosed and there sre no assodated emissions,

* Emisslons from dried wood handling associated with the existing dryer line 2re controlled by an exiting pessive bin vent.

Abbreviations:
hir - haur
Ib - pound

PM - particulate mgtter
PMyq - particulate matter with an serodynamic diameter less than 10 micons
PMy 5 - particulste matter with an serodynamic diameter of 2.5 microns or kss

tpy - tors per year
T - year

References:

LS. EPA. AP-42, Section 13.2.4 - Aggregate Handling and Storage Piles, 11/06.
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Table 9b
Potential Emissions from Wood Storage Pile Wind Erosion
Enviva Pellets Northampton, LLC

PM L Pile T oo | pile |Outer Surface| Potential PM | Potential PM Potential PM Potential VUL
Emission Factor! VOC Emission Factor® wldth; Length | Height | Area of Pile? Emissions Emissions * Emissiuns\l5 EI1'II55IDI'IS‘35
Source Description Diamet: propane
: Max | Annual Max | Annual | Max | Annual [ Max | Annual
(Ib/day/acre) | (Ib/hr/f%) | (Ib/day/acre) |(Ib/he/f%)| (f) (ft) (ft) [Li9] (Ib/he) | (tpy) | (Ib/he) | (tpy) | (Ib/he) | (tpy) | (b/he) | (tpy)
IES-DRYSHAVE |Dry Shaving Storage Pile 8.6 3.2E-06 3.6 3.4E-06 100 - 23 10,537 0.09 0.38 0.04 0.15 0.007 0.03 0.04 0.1%
Green Wood Storage Pilz No. 1 8.6 8.2E-06 3.6 3.4E-06 155 -- 72 30,907 0.25 1.11 0.13 0.36 0.019 0.08 0.13 0.57
Green Wood Storage Pile No. 2 8.6 3.2E-06 3.6 3.4E-06 350 400 23 213,000 1.75 7.67 0.88 3.24 0.131 0.58 0.89 3.92
Green Wood Storage Pile Ne. 3 8.6 3.2E-06 3.6 3.4E-06 150 150 23 45,000 0.37 1.62 0.15 0.81 0.023 0.12 0.1% 0.82
IES-GWHS  |Green Wood Storage Pile No. 4 8.6 8.2E-06 3.6 3.4E-06 200 200 23 72,000 0,59 2,59 0.30 1,30 0.044 0.19 0.30 1.32
Bark Fuel Storage Pile No. 1 8.6 3.2E-06 3.6 3.4E-06 150 150 23 45,000 0.37 1.62 0.185 0.81 2.BE-02 | 0.122 0.15 0.82
Bark Fuel Storage Pile No. 2 8.6 8.2E-06 3.6 3.4E-06 100 200 23 42,000 0.345 1.513 0.173 0.757 | 2.6E-02 | 1.1E-01 0.18 0.77
Bark Fuel Storage Pile No. 3 8.6 3.2E-06 3.6 3.4E-06 50 -- 23 3,332 0.027 0.120 0.014 0.060 [ 2.1E-03 | S5.0E-03 | 0.014 0.061
Total Emissions:| 3.80 16.6 1.90 8.32 0.28 1.25 1.94 8.50

HNotes:

" 5P 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,

- 5 365-p)
E-17 l 235

wWhere:

The surface area for drcular piles is caloulated as [TT*R*(R*+H*)*] + 20% to consider the sloping pile edges. Diameter and height were provided by Enviva,

% |1/ day racre)

5, silt content of wood chips (%)
p, number of days with rzinfzll greater than 0,01 inch:

f (time that wind exceeds 3.36 m/s - 12 mph) (%):
PM, o/ TSP ratio:

PM o/ TSP ratio:

+ \IOC emission factor obtained from MCASI Technical Bulletin 700, Emission factors ranged from 1,6 to 3.6 [b Clacre-day. As Enviva has engineering data that shows VOC emissions from greenwood storage piles are less than the low end of the range of the factors listed, Enviva
chose to employ the maximum emission factor from the NCASI decument for purposes of conservatism.

* The surface area for rectangular piles is calculated as [2*H*L+2*W*H+L*W] + 20% to consider the sloping pile edges. Pile dimensions were provided by Enviva,

* Emissions are calculated in tons of carbon per year by the following formula:
tons Cfyear = 5 acres * 365 days * 1.6 Ib Cfacre-day / 2000 |bfton
Emiszion factor converved from as carbon to as propane by multiplying by 1.22.

Abbreviations:

EPA - Environmental Protection Agency

fr - feat

ft* - square feet

b - pound

mph - miles per hour
MNC - North Carolina

MNCASI - National Coundil for Air and Stream Improvemeant, Inc,

NWS - National Weather Service

Reference:

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

24
110
12.5

0%

7.0%

5 - silt content (%) for lumber sawmills (mean) from AP-42, Section 13.2.2 - Unpaved Roads, 11/06, Table 13.2.2-1
Based on AP-42, Section 13.2.2 - Unpaved Roads, 11/06, Figure 13.2.1-2,
Based on meteorological data averaged for 2012-2016 for Maxton, NC National Weather Service (NWS) Station

PM .5 is assumed to equal 50% of TSP based on U.S. EPA Control of Open Fugitive Dust Sources, Research Triangle Park, Morth Carclina, EPA-450/3-83-008. September 1988,

PM, . is assumed to equal 7.5 % of TSP .S, EPA Background Document for Revisions to Fine Fraction Ratios Used for AP-42 Fugitive Dust Emission Factors, Movember 2006,

PM - particulate matter
PM, - particulate matter with an aerodynamic diameter less than 10 microns
PM, < - particulate matter with an aercdynamic diamater of 2.3 microns or less

tpy - tons per year

TSP - total suspended particulate

I - year

WOC - volatile organic compound

1.5, EPA, Control of Open Fugitive Dust Sources, Research Triangle Park, North Carolina, EPA-450/3-88-008. September 1988,
U.S. EPA. Background Document for Revisions to Fine Fraction Ratios Usad for AP-42 Fugitive Dust Emission Factors. November 2006,
NCASI. Tachnical Bulletin No. 700. Preliminary Investigation of Releases of Volatile Organic Compounds from Wood Residual Storage Piles. October 1995.
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Table 10
Potential Emissions
Electric Powered Green Wood Chipper (IES-EPWC)
Enviva Pellets Northampton, LLC

Calculation Basis

Annual Throughput of Chipper 781,255 ODT/year'

Short Term Throughput 178.50 oDT/hr?

Approximate Moisture Content 50% of total weight

Emissions
Pollutant Emission Factor Max Annual
(Ib/hr) (tpy)
THC as Carbon” 0.0041 Ib/ODT 0.73 1.60
VOC as plrt:q:lane3 0.0050 Ib/ODT 0.89 1.95
Methanol* 0.0010 |b/ODT 0.18 0.39
Notes:

! The annual throughput for the chipper is conservatively assumed to be the same as the total dryer throughput.
The hourly throughput for the chipper is assumed to be 85% of the debarker hourly throughput.

? Emission factor obtained from available emissicns factors for chippers in AP-42 Section 10.6.3, Medium Density Fiberboard,
08/02, Table 7 and Section 10.6.4, Hardboard and Fberboard, 10/02, Tables 7 and 9. Emission factors for THC and Methanol

ara the same across all three tables,
¥ Emission factor for VOC as propane is from AP-42, Section 10.6.3., Medium Density Fiberboard, 08/02, Table 7.

Abbreviations:
hr - hour
b - pound
QDT - oven dried tons
THC - total hydrocarbon
tpy - tons per year
VOC - volatile organic compound
yr - year

References:

U.S. EPA. AP-42, Section 10.6.3 - Medium Density Fiberboard, 08/02.
.S, EPA. AP-42, Section 10.6.4 - Hardboard and Fiberbeoard, 10/02.
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Table 11
Potential Emissions
Bark Hog (IES-BARK)
Enviva Pellets Northampton, LLC

Calculation Basis

Annual Throughput of Bark Hog 234,377|0DT/year’
Short-term Throughput of Bark Hog 31.50|0DT/hr*
Approximate Moisture Content 50% |of total weight
Emissions
Pollutant Emission Factor Max Annual
(Ib/hr) (tpy)
THC as Carbon? 0.0041 Ib/oDT 0.13 0.48
VOC as propane’ 0.0050 |b/ODT 0.1 0.59
pM’ 0.02 lb/ton 0.13 0.47
II'MI:.'1 0.011 Ib/ton 0.07 0.26
Methanol? 0.0010 |b/ODT 0.03 0.12
Notes:

! The annual throughput used for the bark hog is 30% of the annual throughput of the fadlity.
The short-term throughput is 15% of maximum hourly capacity of the debarker,
2 Emission factor obtained from available emissions factors for chippers in AP-42 Section 10.6.3, Medium Density Fiberboard,
08/02, Table 7 and Section 10.6.4, Hardboard and Fiberboard, 10/02, Tables 7 and 9. Emission factors for THC and Methanol
are the same across all three tables,
* Emission factor for VOC as propane is from AP-42, Section 10.6.3., Medium Density Fiberboard, 08/02, Table 7.
* Particulate matter emission factors from the USEPA document titled ATRS 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, PM emissions are assumed to be controlled due to the bark hog being partially enclosed (assumed 90% contral).

Abbreviations:
hr - hour M, - particulate matter with an aerodynamic diameter less than 10 microns
Ib - pound tpy - tons per year
CDT - oven dried tons VOC - volatile organic compound
THC - total hydrocarbon YT - yEar

PM - particulate matter

References:
.5, EPA, AP-42, Section 10.6.3 - Medium Density Fiberboard, 08/02.
LL.5. EPA. AP-42, Section 10.6.4 - Hardboard and Fiberboard, 10/02.
.5, EPA. 1990, AIRS Facility Subsystem Source Classification Codes and Emission Factor Listing for Criteria Air Pollutants . Source
Classification Code 3-07-008-01 (Log Debarking).
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Enviva Pellets Northampton, LLC

Calculation Basis

Table 12

Potential Emissions
Debarker (IES-DEBARK)

Hourly Throughput?

210 ODT/hr

Annual Throughput?

781,255 ODT/yr

Approximate Moisture Content

Potential Criteria Pollutant Emissions
oo Potential Emissions
S Pollutant Emission Factor
ource ollutan (Ib/ton) Max Annual
(Ib/hr) (tpy)
TSP? 2.0E-02 0.84 1.56
IES-DEBARK >
PMyo 1.1E-02 0.46 0.86
Notes:

L The annual throughput used for the debarker is equal to the annual throughput of the dryers. The short-term
throughput i1s based upon the maximum capacity of the debarker.

. Particulate matter emission factors from the USEPA document titled AIRS Facility Subsystem Source Classification
Codes and Emission Factor Listing for Criteria Air Pollutants. Source Classification Code 3-07-008-01 (Log Debarking).
All PM is assumed to be larger than 2.5 microns in diameter. PM emissions are assumed to be controlled due to the
use of water spray and the bark hog being partially enclosed (assumed 90% control).

Abbreviations:
hr - hour
Ib - pound
ODT - oven dried tons

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

tpy - tons per year
TSP - total suspended particulate
YT - year

Reference:

U.S. EPA, 1990, AIRS Facility Subsystem Source Classification Codes and Emission Factor Listing for Criteria Air
Pollutants . Source Classification Code 3-07-008-01 (Log Debarking).
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Table 13

Potential Emissions
Emergency Generators (IES-GN-1 and IES-GN-2) and Fire Water Pump (IES-FWP)
Enviva Pellets Northampton, LLC

Equipment and Fuel Characteristics

Engine Qutput

Engine Power

Hours of Operation
Heating Value of Diesel
Power Conversion

0.26 MW

350 hp (brake)

500 hrfyr*
19,300 Btu/lb
7,000 Btu/hr/hp

Criteria Pollutant Emissions

Hazardous Air Pollutant Emissions

Emissions

Pollutant Category | Emission Factor Units HMax Annual

Ib/hr tpy
TSP PSD 4.41E-04 lo/kW-hr (2) 0.12 2.88E-02
PM,, PSD 4.41E-04 Ib/kW-hr (2) 0.12 2.88E-02
PM, PSD 4.41E-04 | Ib/kw-hr (2) 0.12 2.88E-02
NO, PSD 8.82E-03 Ib/kW-hr (5) 2.30 5.75E-01
50, PSD 15 | ppmw (3) 3.81E-03 9,52E-04
IEé{W—hI' 2.01 5.03E-01
6.15E-03 1.54E-03

Emissions

Pollutant Category | Emission Factor Units Max Annual

Ib/hr tpy
Acetaldehyde HAP 2.37E-06 Ib/hp-hr (4] 1.88E-03 4,70E-04
Acrolein HAP 6.48E-07 Ib/hp-hr (4) 2.27E-04 5.67E-05
Benzene HAP b.53E-06 Ib/hp-hr (4) 2.29E-03 o 71E-04
Benzo(a)pyrene” HAP 1.32F-04 Ib/hp-hr (4) 4.61F-07 1.15E-07
1,3-Butadiene HAP 2. 74E-07 Ib/hp-hr (4) 9.58E-05 2.39E-05
Formaldeshyde HAP 8.26E-06 Ib/hp-hr (4) 2.89E-03 7.23E-04
Total PAH (POM] HAP 1,18E-06 Ib/hip-hr (4] 4,12E-04 1.03E-04
Toluene HAP 2.B6E-06 Ib/hp-hr (4) 1.00E-03 2.51E-04
Xylenes HAP 2.00E-06 Io/hp-hr (4) 5.98E-04 1.75E-04
Highest HAP (Formaldehyde) 2 8OE-03 7.29E-04
Total HAPs 9.49E-03 2,37E-03

Notes:
* NSPS allowes for only 100 hrs/yr of non-emergancy operation of thess engines (not the 500 hours shown), The PTE for the emergency generator is

based on 500 hefyr, though, because the regs allow non-emergency operation and EPA quidance is 500 hr/yr for emergency generators,
? Emissions factors from NSPS Subpart ITII {or 40 CFR 89,112 where applicable) in compliance with post-2009 construction.
* Sulfur content in accordance with Year 2010 standards of 40 CFR 80.510(a) as required by NSPS Subpart ITIL
* Emission factor obtained from AP-42 Section 3.3, Tables 3.3-1 Tahle 3.3-2,
* Emission factor for NOx is listed as NOx and NMHC (Non-Methane Hydrocarbons or VOC) in Table 4 of NSPS Subpart IIIL
consarvatively assumed entire limit atbibutable to NOx.

¥ Benzo(a)pyrens is included as a HAP in Total PAH.
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Table 13
Potential Emissions
Emergency Generators (IES-GN-1 and IES-GN-2) and Fire Water Pump (IES-FWP)
Enviva Pellets Northampton, LLC

Emergency Generator 2 - Emissions (IES-GN-2)

Equipment and Fuel Characteristics

Engine Cutput 500 kw
Engine Power 671 hp (brake)
Hours of Operation 500 hrfyr!
Heating Value of Diesel 19,300 Btu/lb
Power Conversion 7,000 Btu/hr/hp
Criteria Pollutant Emissions
Emissions
Pollutant Category | Emission Factor Units Max Annual
Ib/he tpy
PM PSD 0.021 a/hp-hr (2) 0.03 7.8E-03
PM,; PSD 0.021 | a/hp-hr(2) 0.03 7.8E-03
PM. ¢ PSD 0.021 o'hp-hr (2) 0.03 7.BE-03
N, PSD 6.65 | a/hp-hr(2) 9.83 2.46
50, PSD 15.0 ppmw (3) 7.3E-03 1.8E-03
co PSD 0.39 | a/hp-hr (2) 0.58 0.14
VOC [NMHC) PSD 0.01 lo/hp-hr (2] 6.71 1.68
Hazardous Air Pollutant Emissions
Emissions
Pollutant Category | Emission Factor Units Max Annual
Ib/he tpy
Acetaldehyde HAP 2.02E-05 lb/MMThbu (4) 1.18E-04 2.96E-05
Acrolein HAF 7.88E-06 lb/MMTbu (4) 3.70E-05 9.25E-06
Benzene HAF 7.76E-04 lb/MMTbu (4) 3.64E-03 9.11E-04
Benzo(a)pyrens’ HAP 2.57E-07 Ib/MMThu (4) 1.21E-06 3.02E-07
Formaldehyde HAP 7.89E-05 lb/MMThu (4) 3.70E-04 9.26E-05
Naphthalene’ HAP 1.30E-04 Ib/MMThu (4) 6.10E-04 1.53E-04
Total PAH (POM) HAP 2. 12E-04 b/ MMThu (4) 9.95E-04 2.49E-04
Toluene HAP 2.81E-04 |b/MMThu (4 1.32E-03 3.30E-04
¥ylenes HAF 1.93E-04 Ib/MMThu (4 9.06E-04 2.26E-04
Highest HAP (Benzene) 3.64E-03 9,11F-04
Total HAPs 7.39E-03 1.85E-03

Y NSPS allows for only 100 hrs/yr of non-emergency operation of thesa angines (not the 500 hours shawn). The PTE for the emergency generator is
based on 500 hrfyr, though, because the regs allow non-emergency operation and EPA guidance is 500 hrfyr for emergancy generators,

? Emission factors for Particulate Matter (TSP/PM10/PM2.5), Nitrous Oxide (NOx), Valatile Organic Matter (VOC), and Carbon Monoxide (C0) obtained
from generator's spec sheet, The generator's spec sheet does not include an emission factor for VOC so the hydrocarbon (HC) emission factor was used
as a surrogate for VOC,

¥ Sulfur content in accordance with Year 2013 standards of 40 CFR 80.510(a) as required by NSPS Subpart II1I,

* Emission factor obtained from AP-42 Section 3.4, Tables 3.4-3 Table 3.4-4,

% Benzo(a)pyrens and naphthalene are induded as HAPs in Total PAH,
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Table 13

Potential Emissions
Emergency Generators (IES-GN-1 and IES-GN-2) and Fire Water Pump (IES-FWP)
Enviva Pellets Northampton, LLC

Ei ter P Emissions (IES-FWP)
Equipment and Fuel Characteristics

Engine Cutput 0.22 MW
Engine Power 300 hp

Hours of Operation 500 hrfyr!
Heating Value of Diesel 19,300 Btu/lb
Power Conversion 7,000 Btu/hr/hp

Criteria Pollutant Emissions

Emissions
Pollutant Category | Emission Factor Units Flax Annual
Ib/hr tpy
TSP PSD 4.41E-04 lb/kW-hr (2} 0.10 2A47E-02
PM;5 PSD 4.41E-04 Ib/kW-hr (2) 0.10 2.47E-02
PM; 5 PSD 4.41E-04 Ib/kW-hr (2) 0.10 2.47E-02
NO, PSD 8.82E-03 Ib/kW-hr (5) 1.97 4,93E-01
50, PSD 15 | ppmw (3) 3.26E-03 8.16E-04
CoD PSD 7.72E-03 lo/kW-hr (2) 1.73 4.32E-01
VOC (NMHC) PSD 2.51E-03 lb/MMBtu (4) 5.27E-03 1.32E-03
Hazardous Air Pollutant Emissions
Emissions
Pollutant Category | Emission Factor Units Max Annual
Ib/hr tpy

Acetaldehyde HAP 5, 37E-06 Ib/hp-hr (4) 1.61E-03 4,03E-04
Acrolein HAP 6.48E-07 Iby/hp-hr (4) 1.94E-04 4,86E-05
Benzene HAP 6.53E-06 Iby/hp-hr (4) 1.96E-03 4.90E-04
Benzo(a)pyrene” HAP 1.32E-08 Ib/hp-hr (4) 3.95E-07 9,87E-08
1,3-Butadiene HAP 2. 74E-07 Ib/hp-hr (4) 8.21E-05 2.05E-05
Formaldehyds HAP 8.26E-06 Ib/hp-hr (4) 2.48E-03 6.20E-04
Total FAH (POM) HAP 1,18E-06 Iby/hp-hr (4) 3.53E-04 B.82E-05
Toluene HAP 2.86E-06 Iby/hp-hr (4) 8.59E-0d 2. 15E-0d4
Xylenes HAF 2.00E-06 Ib/hp-hr (4) 5. 99E-04 1.50E-04
Highest HAP (Formaldehyde) 2.48E-03 6.20E-04

Total HAPs 8.13E-03 2.03E-03

Notes:
 NSPS allows for only 100 hrs/yr of non-emergency operation of these engines (not the 500 hours shown). The PTE for the emergency generator is
based on 500 hr/yr, though, because the regs allow non-emergency operation and EPA guidance is 500 hriyr for emergancy generators,
* Emissions factors from NSPS Subpart ITII {or 40 CFR. 89,112 where applicable} in compliance with post-2009 construction.
 Sylfur content in accordance with Year 2010 standards of 40 CFR 80.510(a) as required by NSPS Subpart III,
4 Emission factor obtained from AP-42 Section 2.3, Tables 3.3-1 Table 2.3-2.
# Emission factor for NOx is listed as NOx and NMHC {Non-Methane Hydrocarbons or VOC) in Table 4 of NSPS Subpart I, Conservatively assumed

entire limit attributable to NOx.
& Benzo(a)pyrena is included as a HAP in Total PAH,
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Table 13
Potential Emissions

Emergency Generators (IES-GN-1 and TES-GN-2) and Fire Water Pump (IES-FWP)

Abbreviations:

Btu - British thermal unit

CARB - California Air Resources Board
CAS - chemical abstract service
CFR - Code of Federal Regulations
CHy - methane

CO - carbon monoxide

CO; - carbon dioxide

C0O.e - carbon dioxide equivalent
g - gram

gal - gallon

HAF - hazardous air pollutant

hp - horsepower

hr - hour
kg - kilogram
kw - kilowatt
Ib - pound

MW - megawatt
MMBtu - Million British thermal units

References:

Enviva Pellets Northampton, LLC

MMHC - Non-methane hydrocarbon

MNOy - nitrogen oxides

M20 - nitrous oxide

NSPS - New Source Performance Standards

QDT - oven dried tons

PA&H - polycyclic aromatic hydrocarbon

EM - particulate matter

FM ;- particulate matter with an aerodynamic diameter less than 10 microns
EM; 5 - particulate matter with an asrodynamic diameter of 2.5 microns or less
POM - polycyclic organic matter

ppmw - parts per million by weight

BSD - prevention of significant deterioration

FTE - potential to emit

S0 - sulfur dioxide

tpy - tons per year

WOC - volatile organic compound

¥ - year

U.S. EPA. AP-42, Section 3.3 - Stationary Internal Combustion Engines, 10/96.
U.5. EPA. AP-42, Section 3.4 - Large Stationary Diesel and All Stationary Dual-fuel Engines, 10/96.
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Table 14

Potential Emissions

Diesel Storage Tanks (IES-TK-1 through IES-TK-4)
Enviva Pellets Northampton, LLC

. PP
Design | Working Tank Dimensions ; .
. 1 2 | . Height/ . ) Throughput VOC Emissions
Source ID Description Volume™ | Volume® | Diameter Lenath Orientation Turnovers
(gal) (gal) (ft) (ft) (gal/yr) (Ib/hr) | (tpy)
Emergency Generator #1
IES-TK-1 gency 3 2,500 1,250 6.0 12 Horizontal 8,803 7.0 1.3E-04 | 5.8E-04
Fuel Storage Tank
Fire Pump Fuel Storage
1ES-TK-2 ?ankz g 500 250 3.0 10.0 Horizontal 7,554 30.2 3.7E-05 | 1.6E-04
IES-TK-3 Mobile Fuel Diesel 5,000 2,500 6.0 23.7 Horizontal | 200,000 80.0 | 7.6E-04 | 3.3E-03
Storage Tank
Emergency Generator #2
1ES-TK-4 gency 2 1,000 500 5.3 6.0 Horizontal 15,958 31.9 1.3E-04 | 5.8E-04
Fuel Storage Tank
[ Total Emissions:| 1.1F-03 | 4.6E-03
Notes:

L Conservative design specifications.
2 Working volume conservatively assumed to be 50% of tank design volume because tanks will not be full at all times.
3 Throughput for IES-TK-1, IES-TK-2, and 1ES-TK-4 based on fuel consumption provided by Enviva and 500 hours of operation per year. Throughput for IES-TK-3 provided by Enviva.

A Emissions calculated using EPA TANKS 4.0 software, A minimum tank length for the TANKS program of 5 feet was used to estimate the emissions for IES-TK-2.

5 [ES-TK-3 length was estimated based on the capacity of the tank and the diameter,

Abbreviations:

EPA - Environmental Protection Agency

ft - feat
gal - gallon
Ib - pound

WI - year

VQC - volatile organic compound
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Table 15a

Haul Road Emissions
Potential Fugitive PM Emissions from Paved Roads
Enviva Pellets Northampton, LLC

Empty

Loaded

Average

M,

PM, .

Distance . PM : : :
Vehicle Activity Traveled per T;gs Daily [ Events Tl'l_ldt Tl'l_ldt Tl'l_ltk Annual | Emission | Emission | Emission p:::g::dn p?::::lr:'m Po:::::i::;u
Roundtrip' | -, | VMT Per Year| Weight | Weight | Weight | yMT | Factor® | Factor® | Factor®

(ft) v (days) | (B) | (Ib) | (ton) (I/vMT) | (Ib/vMT) | (Ib/vMT) | (Ib/day)| (tpy) | (Ib/day)| (tpy) | (Ib/day)] (tpy)

Bark Delivery - Dumper 2,800 11 3 363 41,000 | 81,000 30.5 213 2.24 0.45 011 131 0.2 0.26 0.05 0.06 0.01
Bark Delivery - Self Unload 3,730 11 8 363 41,000 | 91,000 30.5 2,842 2.24 0.45 011 1.74 0.32 0.35 0.06 0.09 0.02
Log Delivery to Crane Storage Area 2,800 93 49 365 40,400 | 85400 3.5 | 18,004 231 0.46 011 11.39 2.08 .28 0.42 0.56 0.10
Log Delivery to Log Storage Area 2,800 93 49 365 40,400 | 85400 3.5 | 18,004 231 0.46 011 11.39 2.08 .28 0.42 0.56 0.10
Purchased Chip Delivery 2,800 114 | 61 363 41,000 | 51,000 330 | 22,055 242 0.48 012 14.68 268 294 0.5 0.72 0.13
Additive Delivery 2,000 0.26 | 0.1 385 41,000 | 51,000 33.0 36 242 0.48 012 0.02 0.004 0.005 0.001 0.001 | 0.0002
Pellet Truck Delivery to Pellet Loadout Area (Normal Operations) 3,730 35 61 385 41,000 | 51,000 330 | 22182 242 0.48 012 14.73 269 .95 0.5 0.72 0.13
Dry Shavings 3,730 32 23 363 41,000 | 77,000 29.3 8,251 2,16 0.43 0.11 4,89 0.83 0.58 0.18 0.24 0.04
Contractor Vehicle 2,000 18 7 363 4,000 4,000 2.0 2,462 0.14 0.03 0,01 0.0% 0.02 0.02 0.003 0.005 0.001
Employee Car Parking 2,000 2] 26 363 4,000 4,000 2.0 5,470 0.14 0.03 6,8E-03 0.36 0.07 0.07 0.013 0.018 0.003
Total Emissions:| 60,60 11.06 1212 2.21 .97 0.54

Hotes;
- Distance traveled per round trip and dally trip counts were provided by Enviva.
. Emissgion factors calculated based on Equation 2 from AP-42 Section 13.2.1 - Paved Roads, 01/11.
wihiere:
E = emigsion factor (Iton)
k = particle size multiplier {dimensionles) for PM 0.011
k = particle size multiplier (dimensioniess) for Py 0.0022
k = particle size multiplier (dimensionless) for PMye  0.00054
sL - mean road surface siit kading from AP-42 Table 13.2.1-3 for quarries (gin) 5.2

Abbreviations:
f - feat
g - pram
hr - e
Ity - pewnd
PM - particulate matter
PM,; - particulate matter with an ssrodynamic diameter less than 10 microns

References:
.S, EPA. AP-42, Section 13.2.1 - Paved Roads, 01/11

P~ No. days with rainfzll greater then 0.01 inch

120 Per AP-42, Section 13.2.1, Figure 13.2.1-2 {Northampton County, NC).

* potential amissions caleulated from appropriste emission factor tmes vehicle miles traveled with control efficiency of 30% for water | dust suppression activities followed by sweeping, Per Table 5 in Chapter 4 of the Alr Pollution Engineering Manual, Alr and Waste Management Assoclation, page
141, Control efficency (%) = 96-0.263*V, where V I3 the number of vehicle passes since application of water.
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PM, , - particulate matter with an aerodynamic diameter of 2.5 microns or less
tpy - tons per year

§T - year

VMT - vehiche miles traveled
WOC - wolatile organic compound




Table 15b
Haul Road Emissions
Potential Fugitive PM Emissions from Unpaved Roads
Enviva Pellets Northampton, LLC

Distanca Empty Loaded | Average
Vehicle Activity T;:'ufl';:i':fr T”{E‘:ﬁ“ Daily VHT E“;'::rp” J;‘S‘M um?h . ,;’E'I‘:‘ht Annual VMT
(ft) {days) {Ib) (Ib) (ton)

Lo Delivery to Crane Storage Area 2,000 5 3 %35 040 | 85400 | 35 | L.
[Log Delivery to Log Storage Area 2,000 5 5 %5 | @40 | 8540 | 35 | 1280
IPurchased Chip Delvery 7,000 114 151 %35 2,000 | SL000 | 30 | 50m

Bark Delivery - Dumger 7,000 1 5 %35 1000 | 8LOD0 | 305 5,34

additive Delvery 500 0.6 0.02 %35 1,00 | sL000 | 3.0 3

324 | 86,300

Hotes:
- Distance traveded per round trip and dally trip counts were provided by Enviva.

Emission Calculations Unpaved Roads:

Cope Jsit comtent| £ | F50EE [ Emisson | pang

Pollutant ) (s} J bt Factor' | Erissions®
(Ib/VMT) (%] (-] (-] (Ib/VMT) {tpy)
M 49 g4 0.7 0.45 747 3275
(PM 15 84 0.3 0.45 213 9.19
P« 0.15 8.4 039 0.45 0.21 0.52

Hotes:

" Constants (k, 8, & b) based on AP-42, Section 13.2.2 {Unpaved Roads), Table 13.2.2-2 for Industrial Roads, November 2006

* it loading factor based on AP-42, Section 13.2.2 (Unpaved Roads), Table 13.2.2-1, Lumber Sawmills, November 2006

* Ernlzsion factors caleulated bassd o Equation 1a from AP-42 Section 13.2.2 - Unpaved Roads, 11/06.

Farticulate Emission Factor: Ewe = K (512)" & (W/3)" * (365-P/365)

k = particle size r'nulli|.'llinEr for particle size range Bnd unite of Interest
E = size-specific emission factor (Ib/VMT)
§ = irfaoe materal st contert (%)
W = mean vehicle welght (hons)
Panomber of days with at least 0.01 in of precipitation during the averaging perod =

= 121 Per AP-42, Section 13.2.1, Figure 13.2.1-2 (Northampton, VA).
* Potential emissions calculated from appropriate emission factor Hmes vehicle miles traveled with contral efficiency of 90% for water [ dust suppréssion activities.

Abbréviations:
ft - feet tpy - tons per year
hr - hour ¥r - year
b - pound WMT - vehicle miles traveled
PM - particulate matter NIOC - volatile arganle compound

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

References;
LS. EPA. AP-42, Section 13.2.2 - Unpaved Roads, 11/06.
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Dryer-1 Heat Input
Annuzl Heat Input

Duct Burner 1 and 2 Heat Input
Number of Bumers
Operating Schedule

Dryer-2 Heat Input
Annuzal Heat Input

Duct Burner 3 and 4 Heat Input
Humber of Bumers
Operating Schedule

RTO-1 Heat Input
Operating Scheduls

Furmnace 1 Bypass Heat Input
Operating Schedule

Furnace 1 Idle Heat Input
Operating Schedule

RTO-2 Heat Input
Operating Scheduls

Furmnace 2 Bypass Heat Input
Operating Schedule

Furnace 2 Idle Heat Input
Operating Schedule

RCO-2 Heat Input
Operating Scheduls

Propane Vaporizer Heat Input
Operating Schedule

Emergency Generator 1 Output
Operating Scheduls

Power Conversion

Energy Input

Emergency Generator 2 Output
Operating Scheduls

Power Conversion

Energy Input

Fire Water Pump Qutput
Operating Schedule
Power Conversion
Energy Input

175.3 MMBu/hr
1,554,814 MMBru/yr

3 MMBu/hr
2
8,760 hrsfyr

180.0 MMBsu/hr
1,576,800 MMBow/yr

3 MMBa/hr
2
8,760 hrsfyr

31.6 MMBaw/hr
8,760 hrsfyr

26 MMBu/ hr
50 hrsfyr

10 MMBzu/hr
500 hrsfyr

28.8 MMBxw/ hr
8,760 hrsfyr

27 MMBtu/hr
50 hrsfyr

10 MMBzu/hr
500 hrsfyr

16.2 MMBzwu/hr
28,760 hrsfyr

1 MMBtw/hr
8,760 hrsfyr

350 bhp

500 hrsfyr
7,000 Btu'hr/hp
2.450 MMBru hr

671 bhp

500 hrsfyr
7.000 Btw'hr'hp
4,69 MMBzu/hr

300 bhp

300 hrsfyr
7.000 Bou'hrfhp
2.100 MMBou/hr
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Potential GHG Emissions
Facility-wide
Enviva Pellets Northampton, LLC



Table 16

Potential GHG Emissions

Facility-wide

Enviva Pellets Northampton, LLC

Emission Factors from Table C-1 (kg/MMBtu)*

Tier 1 Emissions (short tons)

Emission Unit ID Fuel Type
» 0 CHy N,0 0, CHy | N0 |Total Cose
ES-DRYER-1 WOii;gi:fSUUd 93.80 1.80E-01 1.07E+00 160761 | 308 | 1,830 | 162,008
JES-DDB-13nd -2 Propane 52,87 7.50E-00 1.79E-01 3035 | 362 | 863 | 3048
ES-DRYER-2 W“‘]Pi;gia"ri”“d 93,80 1.80E-01 1.07E4+00 163,03 | 313 | 1,865 | 165212
1£S-DDB-3 and -4 Propane 62,87 75050 1.79E-01 3035 | 362 | 863 | 3,048
CD-RTO-12 Propane 52,87 7.50E0 1.796-01 19200 | 2201 | 5461 | 19,280
ES-FURNACEBYP-1 W“‘;i;;ﬁ”“ 93.80 1.80-01 1.07E+00 13 026 | 155 138
ES-FURNACEBYP-1 (Idle Mode) W“‘;i;;mmd 93.80 1,80E-01 1.07E+00 517 099 | 591 524
CD-RTO-2 Propane 52,07 7.50E0 1.79E-01 17489 | 2086 | 4974 | 17,560
ES-FURNACEBYP-2 W°‘;i;gi;f3°°d 93.80 1.80E-01 1.07E+00 140 027 | 160 141
ES-FURNACERYP-2 (1dle Mode) Wﬁig’igm‘“’d 93.80 1.80E-01 1.07E+00 517 000 | 501 524
D-RCO Propane 52,87 750500 1.79E-01 9812 | 1L71 | 2791 | 983
TES-PVAP Propane 52,07 750E-0 1.79E-01 50708 | 072 | 173 610
opane_
IES-GN-1 No. 2 Fuel Oi 73.96 7.50E-02 1,79E-01 100 010 | 024 100
( Dlst|||at|e1 |
g
IES-GN-2 No. 2 Fuel O 73.96 7.506-02 1,79E-01 191 019 | 046 192
(Digtillate)
stilate)
IES-FWP No. 2 Fuel O 73.96 7.50E-02 1,79E-01 8 009 | 021 86
(Digtillate)

Notes:

! Emission factors from Table C-1 and C-2 of GHG Reporting Rule, Emission factors for methane and N,0 already multiplied by their respective GWPs of 25 and 298,

 CD-RTO-1 heat input includes heat input contributed by VOC in the furnace/dryer, green hammermill, dry hammermill, and dry shavings hammermills' exhaust streams in addition to the

RTO burners,

¥ CD-RTO-2 heat input includes heat input contributed by VOC in the furnace/dryer exhaust stream in addition to the RTO burners,

# CD-RCO-2 heat input includes the heat input contributed by VOC in the pellet cooler exhaust stream in addition ta the RCO/RTO burners,
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