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NSPS: 15A NCAC 02D .0524 — 40 CFR Part 60,
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PSD: N/A

PSD Avoidance: 15A NCAC 02Q .0317 less than
250 tpy VOC

NC Toxics: 15A NCAC 02D .1100 and 02Q .0711
112(r): N/A

Other: N/A
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Existing Permit Number: 10203/R05
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Total Actual emissions in TONS/YEAR:

CcY SO2 NOX VOC CcoO PM10 Total HAP Largest HAP

2017 19.14 130.68 382.86 63.50 72.82 25.25 10.73
[Methanol (methyl alcohol)]

2016 18.00 130.36 381.42 63.35 72.92 21.90 9.63
[Methanol (methyl alcohol)]

2015 17.68 126.53 337.00 61.47 71.52 18.61 8.43
[Methanol (methyl alcohol)]

2014 19.20 107.54 213.08 52.23 89.86 17.22 7.33
[Methanol (methyl alcohol)]

2013 10.80 60.32 113.88 29.51 53.49 9.32 331

[Formaldehyde]

Review Engineer: Richard Simpson

Review Engineer’s Signature: Date: TBD, 2019

Comments / Recommendations:

Issue: 10203/R06
Permit Issue Date: TBD, 2019
Permit Expiration Date: February 28, 2025
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Introduction and Purpose of Application

. Enviva Pellets Northampton, LLC (referred to as Enviva or Northampton throughout this document)

currently holds Air Permit No. 10203R05 with an expiration date of February 28, 2025 for a wood
pellets manufacturing plant in Garysburg, Northampton County, North Carolina. The plant is
currently permitted to produce up to 535,260 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, dry hammermills, pellet presses and coolers,
product loadout operations, and other ancillary activities.

Permit application No. 6600167.18A was received on October 1, 2018 and an amended version was
received on April 1, 2019 for a modification that incorporates 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
.1111: Maximum Available Control Technology (MACT) Standards for HAPs. The proposed
modification is also being implemented to meet new customer demands for increased softwood
percentage and production rates. The Table of Changes located in Section Il includes details
associated with the proposed modification such as Insignificant Activities, emission source name
changes, etc. This permit action will address the following main changes associated with the
modification as outlined in the application:

e Increase production rate from an approximate actual facility throughput of 535,260 ODT per year
to a potential facility throughput at 781,255 ODT per year by upgrading pellet dies with a new
prototype;

e Increase the amount of softwood processed from 30% to a maximum of 80%;

e For the existing Dryer (ES-DRYER-1), add a regenerative thermal oxidizer (CD-RTO-1) after
the existing wet electrostatic precipitator (CD-WESP-1) for volatile organic compound (VOC),
HAP and particulate matter (PM) emissions control;

e Install a new direct-fired wood dryer (ES-DRYER-2) equipped with a new wet electrostatic
precipitator (CD-WESP-2) in series with a regenerative thermal oxidizer (CD-RTO-2);

e Add a new dryer bypass stack (ES-DRYBYP-2) and furnace bypass stack (ES-FURNACEBYP-
2) for malfunctions and low load startups, shutdowns, and idling operations;

o Remove two existing Green Wood Hammermills (previously referred to as wood re-chippers) and
construct five new Green Hammermills (ES-GWH-1 through ES-GWH-5) and route the exhaust
to the existing wet electrostatic precipitator (CD-WESP-1) in series with a new regenerative
thermal oxidizer (CD-RTO-1). The Green Hammermills will have the capability to be exhausted
to CD-WESP-2 and CD-RTO-2 when CD-WESP-1 and CD-RTO-1 are shut down;

e Existing Dry Wood Handling (ES-DWH-1 and ES-DWH-2) will exhaust to new bagfilters (CD-
DWH-BF-1 and CD-DWH-BF-2);

e Install Dry Shaving Material Handling (ES-DRYSHAVE-1), Dry Shavings Reception (ES-DSR-
1) with associated bagfilter (CD-DSR-BF), and a Dry Shavings Silo (ES-DSS) with associated
bagfilter (CD-DSS-BF);

e Install two new Dry Shavings Hammermills (ES-DSHM-1 and ES-DSHM-2) for dry shavings
and route the exhaust to a new wet scrubber (CD-WS-1) in series with a new regenerative
catalytic oxidizer (CD-RCO-1) that can also operate as a regenerative thermal oxidizer;

e Existing Dry Hammermills (ES-HM-1 through 8) will exhaust from the existing bagfilters to a
new wet scrubber (CD-WS-1) in series with a new regenerative catalytic oxidizer (CD-RCO-1);

e Route exhaust from the existing dust control system to a new wet scrubber (CD-WS-1_and
regenerative catalytic oxidizer (CD-RCO-1) that can also operate as an RTO and
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o Exhaust from the Pellet Presses and Pellet Coolers cyclones will be routed to a new wet scrubber
(CD-WS-2) in series with a new regenerative catalytic oxidizer (CD-RCO-2) that can also operate
as a regenerative thermal oxidizer.

History/Background/Application Chronology
April 22, 2014 -Application 6600167.14B was received for a first time Title V permit.
August 9, 2016 - Amendment 6600167.16A was received and incorporated into 600167.14B.
March 3, 2017 - Air Permit RO5 was issued.

August 28, 2018 - The facility was inspected by Raleigh Regional Office engineer Steven Carr. At
the time of the inspection, the facility appeared to operate in compliance with all applicable
regulations and permit conditions.

September 20, 2017 - October 20, 2018 — The first time Title \V application went through public
notice and major comments were received during the public comment period from the Environmental
Integrity Project (EIP). Issuance of the 1% time Title V' permit was placed on hold and DEQ was
notified that another permit application from the facility would add controls to make the facility
minor for PSD.

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 10-14, 2019 — A permit addendum was received from the facility. DAQ permit engineer
Richard Simpson called the facility and requested the facility send in a signed Al permit application
form. An Al form was received from the facility a few days later.

January 30, 2019 - February 6, 2019 — Through emails and a conference call with the facility,
discrepancies were found for several sources in the permit application and the addendum. To help
simplify the modification, the facility agreed to send an amended application that would combine the
October 1, 2018 application with the January 10, 2019 addendum.

March 6, 2019 - Current — DAQ created an Enviva Workgroup for Enviva’s Northampton, Hamlet,
and Sampson facilities to provide consistency to each of the updated air permits.

March 14, 2019 - Permit engineer Richard Simpson preformed a facility site visit.

March 29, 2019 — April 1, 2019 — An amended permit was received by email and paper copy.
April 10 - 19, 2019 — The facility sent particulate testing emission factor results from their
Greenwood facility for Northampton’s Dry Shavings Hammermill. DAQ’s SSCB Supervisor Gary

Saunders reviewed the testing data and no issues were noted in the reported values.

April 12, 2019 - May 23, 2019 - DAQ requested by letter additional information on NC air toxics
modeling and emission sources. The facility was requested to remodel. The facility sent the
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additional information on May 2, 2019 and the electronic modeling files a few weeks later. Ray
Stewart and Dawn Reddix of RRO inspected the facility on April 30, 2019.

May 7 - 23, 2019 — DAQ’s permit engineers, Raleigh Regional Office, and Stationary Compliance
Section were requested to comment on a version of the draft permit. Comments were received and
included in the permit from DAQ.

May 23 - June 5, 2019 — The Air Quality Analysis Branch received updated facility modeling. On
June 3, 2019, the modeling was approved by DAQ meteorologist Nancy Jones and Tom Anderson.
By email, the modeling review was sent to the facility on June 5, 2019.

May 31 — June 5, 2019 — The facility submitted a request to replace four failing presses without
increasing throughput to RRO. RRO forward the information to the Permitting Section where the
request was entered into the DAQ data system as Applicability Determination No. 3432. The request
was approved and a letter was sent to the facility on June 5, 2019.

May 31 - June 7, 2019 — A first draft of the permit was sent to facility representatives, Kai Simonsen
and Theron Grim of Enviva Raleigh office, consultant Michael Carbon and DAQ engineers for
comments and any potential updates since the amended application. Comments and updates were
received.

June 19 — June 21, 2019 — An email was sent to the facility’s representatives on items that needed to
be addressed or clarified. Updates and clarifications were provided by the facility.

June 20 - July 15, 2019 — An email was sent to the facility about the zoning consistency
determination status. On July 15, 2019, William Flynn, Director of the Northampton County Code
Enforcement, signed the zoning consistency determination and approved that the facility’s proposed
operations are consistent with applicable zoning ordinances.

June 26 — July 2, 2019 — The facility, Raleigh Regional Office, and Stationary Compliance Section
were requested by the Permitting Section to comment on the draft permit and review. Comments
were received and included in the permit from DAQ

July 1 —July 5, 2019 — A second draft of the permit and a first draft of the review were sent to
facility representatives, Kai Simonsen and Theron Grim of Enviva Raleigh office, consultant Michael
Carbon for comments and any potential updates. Comments and updates were received.

July 8 — 17, 2019 — Phone calls and emails were made to facility representatives on items that needed
to be addressed or clarified along with sending a draft of the permit and review. Updates,
clarifications, and comments were received and incorporated into the documents.

July 19, 2019 — Draft permit sent to public notice prior to issuance.

TBD, 2019 — TVEE changes were approved by Ms. Jenny Sheppard TVEE Coordinator.

TBD, 2019 — Permit 10203R06 was signed and issued.
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1. Permit Modifications/Changes and ESM Discussion

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

10203R05.
Page No. Section Description of Changes
Cover Letter | N/A Updated cover letter with application number, permit numbers,
dates, fee class, and Director name.
NA Insignificant Added new sources debarker IES-Debark, bark hog IES-Bark,
Activities four natural gas/propane double duct burners IES-DDB-1
through IES-DDB-4, dry shaving handling and storage systems
IES-DRYSHAVE, dry shaving handling and storage systems
IES-DRYSHAVE-1 with one bagfilter CD-DSR-BF, propane
vaporizer IES-PVAP, additive handling and storage IES-ADD
with one bagfilter CD-ADD-BF, one emergency use generator
IES-GN-2, mobile diesel storage tank IES-TK3, and diesel
storage tank IES-TK4.
NA Insignificant Reclassified dry line hopper to an insignificant source and
Activities changed ID No. to IES-DLH.
NA Insignificant Reclassified dry wood handling IES-DWH and green wood
Activities handling and storage IES-GWHS as significant sources and
changed ID Nos. to ES-DWH-1 and ES-GWHS.
NA Insignificant Pellet press system IES-PP was deleted since it is incorporated
Activities with the pellet coolers.
NA Insignificant Finished product handling IES-FPH was deleted since it is
Activities incorporated with handling ES-FPH.
NA Insignificant Log chipper IES-CHIP-1 was deleted since it is incorporated
Activities with chipper IES-EPWC.
NA Insignificant Two electric powered wood re-chippers, IES-RCHP-1 and IES-
Activities RCHP-2, were deleted since they are being replaced by five new
green hammermills (ES-GHM-1 through ES-GHM-5).
NA Insignificant Generator ID No. was changed from IES-GN to IES-GN-1.
Activities Diesel storage tanks ID Nos. were changed from IS-TK1 and IS-
TK2to IES-TK1 and IES-TK2. IES-TK2 capacity was updated
from 500 gallons to 600 gallons.
3,6 Section 1 and Add five (5) new closed-loop green hammermills (ES-GHM-1
Section 2.1 A. through ES-GHM-5) and route the exhaust to the existing wet
electrostatic precipitator (CD-WESP-1) and the new regenerative
thermal oxidizer (CD-RTO-1). The Green hammermills exhaust
will also have the ability to be routed and controlled by new CD-
WESP-2 and new CD-RTO-2 when the CD-WESP-1 and CD-
RTO-1 are shut down. Simple cyclone CD-DC is for product
handling and deleted from the permit as a control device.
3,6 Section 1 and Updated wood dryer ID No. from (ES-DRYER) to (ES-DRYER-
Section 2.1 A. 1). The exhaust will route to existing wet electrostatic
precipitator (CD-WESP-1) and the new regenerative thermal
oxidizer (CD-RTO-1).
3,6 Section 1 and Added dryer 1 bypass ES-DRYERBYP-1 and furnace 1 bypass

Section 2.1 A.

(ES-FURNACEBYP-1).
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Page No. Section Description of Changes
3,6 Section 1 and Added a new direct heat wood fired dryer (ES-DRYER-2)
Section 2.1 A. controlled by new wet electrostatic precipitator CD-WESP-2 in
series with a new regenerative thermal oxidizer (CD-RTO-2).
3,6 Section 1 and Added dryer 2 bypass (ES-DRYERBYP-2) and furnace 2 bypass
Section 2.1 A. (ES-FURNACEBYP-2).
3,6 Section 1 and Added a new dry wood handling (ES-DWH-2) controlled by a
Section 2.1 A. new bagfilter (CD-DWH-BF-2).
3,6 Section 1 and Assigned source 1D Nos. (ES-PS-1) and (ES-PS-2) to existing
Section 2.1 A. dry hammermill pre-screeners.
4,6 Section 1 and The eight existing dry hammermills exhaust will also route
Section 2.1 A. through new wet scrubber (CD-WS-1) and regenerative catalytic
oxidizer (CD-RCO-1) that can also operate as an RTO.
4,6 Section 1 and Renamed existing nuisance system to dust control system (ES-
Section 2.1 A. DCS) and update the permit to reflect that the exhaust will route
through new wet scrubber (CD-WS-1) and regenerative catalytic
oxidizer (CD-RCO-1) that can operate as an RTO.
4,6 Section 1 and Added a new dry shavings reception (ES-DSR) controlled by a
Section 2.1 A. new bagfilter (CD-DSR-BF).
4,6 Section 1 and Added a new dry shavings silo (ES-DSS) controlled by a new
Section 2.1 A. bagfilter (CD-DSS-BF).
4,6 Section 1 and Added two new dry shavings hammermills (ES-DSHM-1 and
Section 2.1 A. ES-DSHM-2) controlled by new wet scrubber (CD-WS-1) and
regenerative catalytic oxidizer (CD-RCO-1) that can operate as an
RTO.
56 Section 1 and The six existing pellet coolers exhaust will also route through
Section 2.1 A. new wet scrubber (CD-WS-2) and regenerative catalytic oxidizer
(CD-RCO-2) that can operate as an RTO.
5,6 Section 1 and Rename the currently permitted Pellet Fines Bin (ES-PFB-1)
Section 2.1 A. and associated bin vent filter (CD-PFB-BV) to Pellet Cooler
Fines Relay System (ES-PCHP) and baghouse (CD-PCHP-BV.)
NA Section 1 and Since the sources will not be utilized, deleted bagging system
Section 2.1 A. conveyor and screens (ES-BSC-1, ES-BSS-1, and ES-BSS-2)
and associated filters (CD-BS-BF-1 and CD-BS-BF-2).
NA Section 1 and Since the sources will not be utilized, deleted bagging systems
Section 2.1 A. (ES-BSC-2, ES-BSC-3, ES-BSB-1, and ES-BSB-2).
6 Section 2.1 A. and |Added 15A NCAC 02D .0535 Excess emissions reporting and
Section 2.1 4. malfunctions rule to the table and section.
Section 2.1 A. Added PM, NOx, and CO to the table for PSD avoidance.
Section 2.1 A.l.c. |To demonstrate compliance with 15A NCAC 02D .0515, added
particulate testing.
8,9 Section 2.1 A.1.d  |Added the new control devices for monitoring requirements.
through i.
9 Section 2.1 A.1,j.  |Added the recordkeeping requirements.
10 Section 2.1 A.2. Added the new wood dryer to the 15A NCAC 02D .0516
requirements.
11 Section 2.2 A. Added the table for the regulated pollutants and applicable

standards.




DRAFT

Page No.

Section

Description of Changes

12

Section 2.2 A.1.

Added regulation 15A NCAC 02D .0540 Particulates from
Fugitive Dust Emissions.

12

Section 2.2 A.2.

Included existing PSD avoidance conditions until the facility
meets Construction Schedule per Section 2.3. Also updated
conditions to include dryer, dry hammermill, and pellet cooler
systems throughput limitations along with associated percent
softwood limitations on a rolling 12-month average basis.

13

Section 2.2 A.3.

Added regulation 15A NCAC 02Q .0317 Avoidance Condition
for 15A NCAC 02D .0530: Prevention of Significant
Deterioration facility-wide for PM, VOCs, and NOx. Conditions
include throughput and softwood limits along with initial and
periodic testing, monitoring, recordkeeping, and reporting for the
proposed modification.

18

Section 2.2 A.4.

Added regulation 15A NCAC 02Q .0317 Avoidance Condition
for 15A NCAC 02D .1111: Maximum Available Control
Technology (MACT) Standards facility-wide for HAPs.
Conditions include initial and periodic testing, monitoring,
recordkeeping, and reporting.

18

Section 2.2 A.5.

Included existing 15A NCAC 02D .1100 Toxics Air Pollutant
Emissions Limitation and Requirement until the facility meets
Construction Schedule per Section 2.3.

19

Section 2.2 A.6.

Added eleven toxics pollutants and new associated equipment to
15A NCAC 02D .1100 Toxics Air Pollutant Emissions
Limitation and Requirement.

20

Section 2.2 A.7.

Deleted the eleven toxics pollutants that were moved to
Section 2.2 A4,

21

Section 2.2 A.8.

Added regulation 15A NCAC 02Q .1806 Control and Prohibition
of Odorous Emissions.

21

Section 2.2 A.9.

Added regulation 15A NCAC 02Q .0207 Annual Emissions
Reporting.

22

Section 2.2 A.10.

Added regulation 15A NCAC 02Q .0304 Applications Annual
Emissions Reporting.

22

Section 2.2 A.11.

Added regulation 15A NCAC 02Q .0504 Option for Obtaining
Construction and Operation Permit.

22

Section 2.3.

Added Section 2.3 for a Construction Schedule.

23-25

Section 3

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.

IV. Statement of Compliance

The most recent inspection conducted on April 30, 2019 by Ray Stewart and Dawn Reddix of RRO.
According the RRO compliance databases, no Notices of Violation (NOVSs) have been issued to this
facility. A Notice of Deviation (NOD) dated December 7, 2016 was issued for failing to submit a
permit renewal application. Previously, a NOD dated August 22, 2014 was issued for failing to
submit a semiannual report.
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V. Process Description

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

A. Green Wood Handling and Storage
“Green” (i.e., wet) wood is delivered to the plant via trucks as either pre-chipped wood or
unchipped logs from commercial harvesting for on-site chipping. Purchased chips and bark will
be unloaded from trucks into hoppers that feed conveyors that transfer the material to Green
Wood Handling and Storage Piles (ES-GWHS). Conveyors transferring green wood chips will be
enclosed.

Purchased chips will be screened prior to transfer to the Green Wood Storage Piles.

B. Debarking, Chipping, Bark Hog, Storage Piles and Bin
Unchipped logs are to be debarked by the electric-powered rotary drum Debarker (IES-
DEBARK) and then sent to the electric-powered Green Wood Chipper (IES-EPWC) to chip the
wood to specification for drying. Bark from the Debarker and purchased bark/chips are
transferred to the Bark Hog (IES-BARK) via conveyor for further processing.

Material processed by the Electric Chipper and Bark Hog are handled and transferred to the
Storage Piles (ES-GWHS) via conveyor. The Green Wood Fuel Storage Bin (IES-GWFB) is to
be located under a covered structure. Following storage in the Fuel Storage Bin, the fuel is
transferred and pushed into the furnace.

C. Green Hammermills
Chipped wood used in pellet production will be further processed in the Green Hammermills (ES-
GHM-1 through 5) to reduce material to the proper size. The Green Hammermills will route the
vent streams to the existing wet electrostatic precipitator (CD-WESP-1) and the new natural
gas/propane-fired regenerative thermal oxidizer (CD-RTO-1) to control PM, VOC, and HAP
emissions. The Green Hammermills will have the ability to be routed and controlled by the new
Dryer 2 wet electrostatic precipitator (CD-WESP-2) in series with regenerative thermal oxidizer
(CD-RTO-2) when CD-WESP-1 and CD-RTO-1 are shutdown.

D. Dryers
Green wood will be conveyed to two rotary Dryer systems (ES-DRYER-1 rated at 175.3 million
Btu/hr and ES-DRYER-2 rated at 180 million Btu/hr). Direct contact heat will be from the
furnaces that use 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 multicyclone separator consisting
of three identical cyclones equipped to control the discharge of the rotary dryer system. The
cyclones are closed loop and are used for material handling for the dryer system. Emissions from
Dryer 1 will exhaust to existing wet electrostatic precipitator (CD-WESP-1) in series with a new
natural gas/propane-fired regenerative thermal oxidizer (CD-RTO-1) to provide further PM,
VOC, and HAP emissions control. Emissions from Dryer 2 will exhaust to a new wet
electrostatic precipitator (CD-WESP-2) in series with a new natural gas/propane-fired
regenerative thermal oxidizer (CD-RTO-2).

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

Bypass Stacks
There are bypass stacks following each rotary drum dryer (ES-DRYERBYP-1 and ES-

DRYERBYP-2). Venting of emissions through the dryer bypass stacks only occurs in the event
of a malfunction, during which the furnace or dryer itself can abort and open the bypass stack. An
abort may be caused by failsafe interlocks associated with the dryer and emissions control
systems as well as utility supply systems (i.e., electricity, compressed air, water/fire protection).
Dryer abort may also be triggered if a spark is detected. Malfunctions are infrequent and
unpredictable. Use of the Dryer Bypass Stacks for malfunctions will be limited to 100 hours per
year (i.e., 50 hours per stack of dryer bypass at full capacity).

The furnace bypass stacks (ES-FURNACEBYP-1 and ES-FURNACEBYP-2) may be used to
exhaust hot gases during cold start-ups (for temperature control), planned shutdowns, and
malfunctions. Venting at full capacity only occurs in the event of a malfunction.

- Cold Start-ups: The furnace bypass stacks will be used when the furnace is started up from a
cold shutdown until the refractory is sufficiently heated and can sustain operations at a low level
(limited to 15% of the maximum heat input rate or 26.3 million Btu/hr for furnace 1 and 27.0
million Btu/hr for furnace 2). The bypass stack will then be closed, and the furnace will slowly
be brought up to a normal operating rate. The duration of a cold start-up is typically between 6 to
8 hours and there are generally two (2) cold start-ups per year.

- Malfunction: The furnace itself can abort and open the bypass stack in the event of a
malfunction. This may occur as a result of a number of different interlocks such as power failure,
dryer induced draft fan failure, etc. As soon as the furnace aborts it will automatically switch to
“idle mode” (limited operation up to a maximum heat input rate of 5 million Btu/hr). The fuel
feed is significantly reduced, and the heat input rate drops rapidly. Malfunctions are infrequent
and unpredictable.

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

Use of the Furnace Bypass Stacks for start-up, shutdown, and malfunctions will be limited to 100
hours per year (i.e., 50 hours of furnace bypass per stack at full capacity). Each Furnace Bypass
Stack is limited to 500 hours per year in “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.

Dried Wood Handling

Dried materials from the Dryer product recovery cyclones will be conveyed to screening
operations that remove smaller wood particles. These smaller particles are diverted to the dry
hammermill discharge conveyor, while oversized wood is sent to the dry hammermills (ID Nos.
ES-HM-1 through 8) for further size reduction prior to pelletization. Smaller particles passing
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through the screens (ES-PS-1 and ES-PS-2) will bypass these hammermills and be pneumatically
conveyed directly to the product recovery for the Dry Hammermills. Enviva estimates that
approximately 15% of the total material leaving the Dryer will bypass the Dry Hammermills and
be sent directly to the pelletizing operations.

There will be several other conveyor transfer points located between the Dryer and Dry
Hammermills comprising the Dried Wood Handling (ES-DWH-1 and ES-DWH-2) emission
sources. These transfer points will be completely enclosed with only two (2) emission points that
will be controlled by individual bagfilters (CD-DWH-1 and CD-DWH-2).

. Dry Hammermills

After screening, oversized dry wood is reduced to the appropriate size using one of eight (8)
existing Dry Hammermills (ES-HM-1 through ES-HM-8) for further size reduction prior to
pelletization. Each Dry Hammermill includes a product recovery cyclone (CD-HM-CYC-1
through CD-HM-CYC-8) which is routed to one of three (3) bagfilters (CD-HM-BF-1 through
CD-HM-BF-3) for particulate matter control. Following the dry hammermills, the Dust Control
System (ES-DCS) collects smaller wood and is controlled by a bagfilter (CD-HM-BF-3). The
facility will route the exhaust from the existing dry hammermill baghouses to the new wet
scrubber (CD-WS-1) in series with a regenerative catalytic oxidizer (CD-RCO-1) that can also
operate as an RTO for control of PM, VOC, and HAP emissions.

. Dry Shavings Process

As part of this application, Enviva will purchase dry shavings to produce wood pellets in addition
to green chips or logs, forgoing the drying process and thus lowering VOC and HAP emissions.
The purchased dry shavings will be unloaded from trucks into a hopper that feeds material via
enclosed conveyors to a bucket elevator that ultimately fills a silo. Each of these material transfer
points will be entirely enclosed except for truck unloading (IES-DRYSHAVE). From the silo, the
dry shavings will then be transferred via an enclosed screw conveyor to the Dry Hammermills for
additional processing.

Currently the plant receives dry shavings at the bark truck dump where they are moved to an open
dry shavings pile (IES-DRYSHAVE) via front end loader or are received via walking floor trailer
at the pile. Dry shavings are added to the Dry Line Hopper (IES-DLH) which transfers via Dry
Line Feed Conveyor (ES-DLC-1) to the dry hammermill feed conveyor at the point of the
hammermill pre-screens.

As part of this application, Enviva is proposing to add a new Dry Shavings Material Handling and
Storage source (IES-DRYSHAVE-1) and assign a source ID for the Dry Shavings Reception (ES-
DSR) both of which will be controlled by a proposed new Dry Shavings Reception Dust Control
Baghouse (CD-DSR-BF). The facility will also install a Dry Shavings Silo (IES-DSS) controlled
by a bagfilter (CD-DSS-BF) to store dry shavings and two new Dry Shavings Hammermills (ES-
DSHM-1 and ES-DSHM-2). The purchased dry shavings will be unloaded from trucks via a new
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 new Dry Shavings Hammermills for additional processing. Milled dry shavings
will be transferred to the pellet mill feed silo. The dry shavings hammermill exhaust will be
routed to the new wet scrubber (CD-WS-1) in series with a regenerative catalytic oxidizer (CD-
RCO-1) that can also operate as an RTO for control of PM, VOC, and HAP emissions.

10



DRAFT

Pellet Mill Feed Silo and Relay System

Milled wood from the Dry Hammermill product 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 will be controlled by a bagfilter (CD-PMFS-BH). Fines from
Finished Product Handling (ES-FPH) are collected by the Pellet Cooler HP Fines Relay System
(ES-PCHP) which is controlled by a bagfilter (CD-PCHP-BV). The Pellet Cooler HP Fines
Relay System transfers this material to the Pellet Mill Feed Silo.

Additive Handling and Storage

Additive may be used in the pellet production process to increase the durability of the final
product. The additive will be added to sized 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. Bulk additive material will be delivered by truck and pneumatically unloaded into a
storage silo (ES-ADD) equipped with a bagfilter (CD-ADD-BF) to control emissions from air
displaced during the loading of additive material to the silo. The additive will then be conveyed
via screw conveyor from the storage silo to the milled conveyor which transfers milled wood to
the Pellet Presses.

. Pellet Press System and Pellet Coolers

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 will be vented through
the Pellet Cooler aspiration material recovery cyclones and pollutant controls as described below,
and 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). Following
the cyclones, the exhaust will be routed to a new wet (scrubber CD-WS-2) in series with a
regenerative catalytic oxidizer (CD-RCO-2) that can also operate as an RTO for control of PM,
VOC, and HAP emissions. The facility will also upgrade the pellet press dies to a new design.
The manufacturer of the pellet presses does not make the same 1250 mm size press or any
replacement parts. The replacement is a 1500 mm press along with the associated screw
conveying system.

. Finished Product Handling and L oadout

Final product is conveyed to pellet load-out bins (ES-PB-1 through ES-PB-12) that will 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 in the pellet screener and
future screener, 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), Pellet Loadout Bins (ES-PB-1 through ES-PB-12), and pellet truck loadout
operations (ES-PL-1 and ES-PL-2. Fine material from loadout operations is transferred to the
Pellet Mill Feed Silo (ES-PMFS).
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M. Emergency Generator, Fire Water Pump Engine, and Diesel Storage Tanks

The plant has a 350 brake horsepower (bhp) diesel-fired Emergency Generator (IES-GN) for
emergency operations and a 300 bhp diesel-fired Fire Water Pump Engine (IES-FWP). Aside
from maintenance and readiness testing, the generator and fire water pump engines are only
utilized for emergency operations. The facility proposes to change the existing Emergency
Generator ID from IES-GN to IES-GN-1 and add a second diesel-fired Emergency Generator
(IES-GN-2) rated at 671 bhp. The facility also proposes to add a third diesel storage tank with a
capacity of up to 5,000 gallons (IES-TK-3) for distributing diesel fuel to mobile equipment and a
fourth diesel storage tank with a capacity of 1,000 gallons (IES-TK-4) for the proposed generator
(IES-GN-2).

. Propane Vaporizer

With this application, Enviva proposes to add a propane vaporizer. A direct-fired propane
vaporizer (IES-PVAP) rated at 1 million Btu/hour will be located on-site to vaporize propane gas
for combustion by the RTO burners, RCO burners, and double duct burners. The vaporizer will
have a maximum heat input capacity of 1 million Btu/hour and will combust propane. Propane
may be used initially until natural gas service is completed. Natural gas will be the primary fuel
for all burners and propane may be used as a back-up fuel.

V1. Emissions

The following table is a comparison of the currently permitted PTE to the proposed estimated PTE
after incorporating the changes proposed in this application.

Emissions co NOx PM PM1o PMas S0; voC CO.e :;t;:
Scenario (tpy) (tpy) (tpy) | (tpy) (tpy) (tpy) (tpy) (tpy) (tpy)
P'sz[)E‘SLEd 182.73 | 242.21 | 148.97 | 11875 | 83.75 | 39.52 | 129.68 | 399,490.52 21.71
Pr‘;‘;zus 61.88 | 126.57 | 128.84 | 121.79 | 93.79 19.20 | 456.40 | 162,292.20 37.82
cha;gEe N | 4 120.85 | +115.64 | +20.13 | -3.04 | -10.04 | +20.32 | 326.72 | +237,198.3 | -16.11
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The following table provides a summary of facility-wide criteria pollutant emissions on a source by
source basis.

Table 1
Facility-wide Criteria and CO,e Emissions Summary
Enviva Pellets Northampton, LLC
PR/ Source Description ool Besics D a:.::: ::‘::e co NOx P PM-10 | PM-2.5 | SO2 | Total vOC €0,
(tpy) (tpy) (tpy) (tpy) (toy) | (toy) (tpy) (tpy)
ES-GHM-1 through ES-GHM-5 Green Hammermills 1 theough 5 i X
ES-DRYER-1' Dryer #1 (D-WESP:1;:CD-RTO:1 | |[WESR:RTD 156.44 | 19496 | 6658 | 6658 | 6658 | 3s91 2893 | 365608.88
ES-DRYER-2" Dryer #2 CD-WESP-2; CD-RTO-2 ___|WESP; RTO
ES-DRYERBYP-1 Dryer #1 Bypass - - 0.54 0.66 1.52 1.52 1.52 0.11 0.35 918.37
“_ES FURNACEBY?-1 Furnace #1 Bypass -- = 3.38 1.24 3.25 3.17 3.09 0.14 0.10 1,180.31
[ES-DDB-1 and -2 Dryer #1 Double Duct Bumers = -- 0.72 0.62 0.07 0.07 0.07 0.01 0.10 1,219.07
“_ES-DR\'ERBVP-Z Dryer #2 Bypass - - 0.54 0.66 1.56 1.56 1.56 0.11 0.35 942,99
ES- FURNACEBYP-2 Furnace #2 Bypass - - 3.45 127 332 3.24 3.16 0.13 0.10 1,204.93
IES-DDB-3 and -4 Dryer #2 Double Duct Burners = -- 0.72 0.62 0.07 0.07 0.07 0.01 0.10 1,215.07
ES-PVAP Propane Vaporizes = - 0.36 0.62 0.03 0.03 0.03 | 0.003 0.05 609.53
CD-HM-CYC-1 through CD-
HM-CYC-8; Cyclones;
-HM-1 through ES-HM-8; Dry Hammermills 1 through 8; CD-HM-BF-1 through Baghouses,; 20.93 20.93 1.00
ES-NDS® Nuisance Dust System CD-HM-BF-3; Wet Scrubber; A , 2
CD-WS-1; RCO
C0-RC0°1 7.60 14.88 0.05 18.32 12,841.84
ES-DSHM-1and ES-DSHM-2  [Dry Shavings Hammermills 1 and 2 E&:ﬁ;}i :ce(t) Scrubber; 201 2.01 201
gg:gg:;;ﬂwiﬁi Simple Cyclones;
ES-CLR-1 through ES-QLR-6 peset Conlers 1 through 6 e Wet Duct Scrubbes; 7.91 23.16 39.18 10.71 1.89 0.05 28.53 13,367.45
CR-acn-2> RCO
|lEs-owH-1* Dried Wood Handling-1 CD-DWH-8F-1 Baghouse — - 0.38 0.38 0.38 - s -
|[ES-DwH-2* Dried Wood 2 CO-DWH-BF-2 Baghouse - - 038 0.38 0.38 -- B
ES-PS-1 and -2 Dry Hammermill Prescreeners 1 and 2 -- - = = 0.30 0.16 0.02 == ~= =
ES-PCHP Peliet Cooler HP Fines Relay System CD-PCHP-BV Baghouse - - 0.54 0.54 0.54 -- - —
ES-PMFS Peliet Mill Feed Siko CD-PMFS-BV |Baghouse — - 038 0.38 038 -- - —
ES-FPH; Finished Product Handling;
ES-PB-1 through ES-PB-12; Twelve pellet loadout bins; CD-FPH-BF Baghouse - - 533 4.85 0.09 - - -
ES-PL-1 and ES-PL-2 Pellet mill load-out 1 and 2
|tES-ADD Additive Handling and Storage CD-ADD-8F Baghouse - -- 3.316-03 | 3.31-03 [ 3.31€-03 -- -- -
ES-DLH Dry Line Hopper = - - — 0.15 0.07 0.01 - - —
ES-DLC-1 Dry Line Feed Conveyor = -- - — 0.15 0.07 0.01 -- - —
Dry Shaving Material Handling and
IES-DRYSHAVE ol flogi 9 = ;= = = 0.77 0.38 0.06 - 0.19 =
ES-DSS Dry Shaving Silo CD-DSS-BF Baghouse - - 0.54 0.54 0.54 -- - —
ES-DSR; Dry Shavings Reception;
[ES-DRYSHAVE-1 or: Sha\m: Material Handling CO-DSR-BE Baghouse = = 038 038 038 i = =
Green Wood b and Storage = - - - 16.32 8.35 1.22 -- 8.30 -
ES-EPWC Electric Powered Green Wood Chigper - - - - - — - = 1.95 -
Bark Hog - - - - 0.47 0.26 -- - 0.59 -
IES-DEBARK Debarker = - - - 1.56 0.86 - - - -
IES-GWFB® Green Wood Fuel Bin = - - - - - -- - - -
Ernergency Generator 1 = - 0.50 0.58 0.03 0.03 0.03_ | 0.001 0.002 100.21
|EES-GN-2 Emergency Generator 2 = -- 0.14 2.46 0.01 0.01 0.01 | 0.002 1.68 191.98
ES-FWP Fire Water Pump = - 0.43 0.43 0.02 0.02 0.02_ | 0.001 0.001 85.90
Diesel Stor Tank for Emerge:
IES-TK-1 Genesator 'ﬁe i I - - - - - - - 575804 -
[ES-TK-2 Diesel Storage Tank for Fire Water Pumo |~ = = = = = = = L60F-04 =
[ES-TK-3 Mobile Fuel Diesed Storage Tank -- - - - - - - - 3.33E-03 -
Diesel Storage Tank for Emerge:
IES-TK-4 Genesator :ge o I - ~ - - - = ~ RIES ~
= Haul Road Emissions = - — — 43.31 11.41 0.923 - -
Total 182.73 | 242.21 | 209.53 | 138.95 | 85.96 | 39.52 138.17
Total Excluding Fugitives™:| 182.73 | 242.21 | 148.97 | 118.75 | 83.75 | 39.52 129.68 | 399,490.52
PSD Major Source Threshold:| 250 250 250 250 250 250 250 =
Major Source? No No No No No No No —
Notes:

* Each dryer line is routed to 3 sepamte RTO (CO-RTO-1 ano CO-RTU-2). Although dryer line 1 and dryer line 2 are capable of processing up to 537,625 OOT/yr and 620,000 DOT/yr, respectively, the combined throughput of both dryers will not
exceed 781,255 OOT/yr. In order to provide Enviva with the flexiblity to use either dryer line up to its individual capacity, the total emissions from the two RTO's are based on the total faclity throoghput and are cakcwisted as follows:

~ Where individual dryer emssions were calculated based on throughput (Le. I5/0DT), the total emissions are estimated based on the total throughpuet af 781,255 ODT/yr, plus the emissions from the green hammermiis,
- Where individual dryer emissions were calkcudted based on fuel use (i.e. iyMMBty or Ih/MMsct) or hourly test/vendor data (l.e., Ib/hr), the total emissions are conservatively set equal to the sum of the emizsions from the two dryer lines plus
the emissions from the green hammermilis assuming doth dryer lines operate 8,760 hrsfyr,
Bark i transfarred from the raw wood chip storge pile by walking floor to covered conveyors which transfer the material into the fully enclosed Green Wood Fuel Storage Bin. There are no emissions expectad from transfer of material into the bin.

Fugitive emissions are not Included In comparison against the major source threshold because the facilty & not on the list of 28 source categories in 40 CFR 52.21.

As Total VOC emissions are based on throughput, the calculated VOC emissions represent the total emissions from Dried Wood Handling 1 and 2 (ES-DWH-1 and ES-DWH-2).
Emissions from the Nuisance Dust System (ES-NDS) are routed to the Inlet of CD-HM-BF-3,
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Reference footnotes are located at the end of this section. Copies of detailed potential emissions
calculations spreadsheets are included in Attachment 1 of this document and in Appendix C of the
permit application.

A. Green Wood Handling and Storage (ES-GWHS)
Fugitive PM emissions will result from unloading purchased chips and bark from trucks into
hoppers and transfer of these materials to storage piles via conveyors. Fugitive PM emissions
from chip and bark transfer operations were calculated based on AP-42 Section 13.2.4, Aggregate
Handling and Storage Piles.! Chip conveyors are enclosed; therefore, emissions were only
quantified for the final drop points (i.e., from conveyor to pile). Bark conveyors will not be
enclosed; however, due to the large size of this material any fugitive PM emissions occurring
along the conveyor itself will be negligible. Green wood and bark contain a high moisture
content approaching 50 percent water by weight. As such, particulate emissions were only
quantified for the final drop points from the conveyors.

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. 2 The number of days with rainfall greater than
0.01 inches 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) for
Douglas Fir wood storage piles. 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.

B. Debarker (IES-DEBARK) and Bark Hog (IES-BARK)
PM emissions will occur from log debarking and processing. Potential PM emissions from
debarking and 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 will be 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 the use of water
spray. VOC and methanol emissions were quantified based on emission factors for log chipping
from AP-42 Section 10.6.3, Medium Density Fiberboard.

The Debarker (IES-DEBARK) and Bark Hog (IES-BARK) are considered insignificant activities
per 15A NCAC 02Q .0102(h) due to potential uncontrolled PM emissions less than 5 tpy.

D. Chipper (IES-EPWC)
The chipping process will result in emissions of VOC and HAPs. VOC and HAPs emissions were
guantified based on emission factors for log chipping from AP-42 Section 10.6.3, Medium
Density Fiberboard.® and AP-42 Section 10.6.4, Hardboard and Fiberboard.” The Chipper is
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considered an insignificant activity per 15A NCAC 02Q .0102(h) due to potential uncontrolled
emissions less than 5 tpy.

Green Wood Storage Bin (IES-GWFB)

Bark is transferred from the fuel storage piles via a walking floor to a covered conveyor and then
to the fully enclosed Green Wood Fuel Storage Bin (IES-GWFB). Due to complete enclosure of
the Green Wood Fuel Storage Bin (IES-GWFB), emissions from transfer of material into the bin
were not specifically quantified.® Both the Green Wood Storage Bin and the Bark Fuel Bin have
emissions of less than 5 tons per year each and are each insignificant activities per 15A NCAC
02Q .0102(h).

Dryers (ES-DRYER-1 and ES-DRYER-2) and Green Hammermills (ES-GHM-1 through 5)
Exhaust from the Dryers and Green Hammermills will be routed to a shared 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 the Dryer #1 WESP and RTO are
shut down. It should be noted that potential-to-emit emission estimates from the Green
Hammermills are accounted for under the Dryer #1 WESP and RTO. Potential uncontrolled
emissions of PM, PM less than 10 microns in diameter (PM1o) and PM less than 2.5 microns in
diameter (PM.s) are based on guaranteed pound per hour (Ib/hr) emission rates provided by the
RTO vendor. Carbon monoxide (CO) emissions generated during green wood combustion are
based on data from similar Enviva facilities and information from the NCASI database. Oxides
of nitrogen (NOx) emissions are based on stack test results from similar facilities plus a 30%
contingency. Potential emissions of sulfur dioxide (SO2) from green wood combustion were
calculated based on the heat input of the dryer burners 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 stack testing conducted at Enviva and
other similar wood pellet manufacturing facilities.

HAP and toxic air pollutant (TAP) emissions from green wood combustion were calculated based
on emission factors from several data sources including stack testing data from other similar
facilities, engineering judgement/process knowledge, emission factors from AP-42 Section 1.6,
Wood Residue Combustion in Boilers®, and NC DAQ’s Wood Waste Combustion Spreadsheet™°.
HAP emissions from natural gas and propane combustion by the RTO burners 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.

. Dryer Bypass Stacks (Full Capacity)

Bypass stacks following each rotary drum dryer (ES-DRYERBYP-1 and ES-DRYERBYP-2)
may be used to exhaust hot gases during malfunctions. Venting of emissions through the dryer
bypass stacks only occurs in the event of a malfunction, during which the furnace or dryer itself
can abort and open the bypass stack. An abort may be caused by failsafe interlocks associated
with the furnace or dryer and emissions control systems as well as utility supply systems (i.e.,
electricity, compressed air, water/fire protection). Dryer abort may also be triggered if a spark is
detected. Malfunctions are infrequent and unpredictable. Potential emissions associated with
dryer bypass were calculated based on stack testing data from comparable Enviva facilities with
the exception of condensable PM and SO, emissions which were calculated based on emission
factors from AP-42 Section 1.6, Wood Residue Combustion in Boilers®. Emissions were based on
the full capacity of the furnaces and limited to 50 hours per year per dryer.
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H Furnace Bypass Stacks
The furnace bypass stacks (ES-FURNACEBYP-1 and ES-FURNACEBYP-2) may be used to
exhaust hot gases during start-ups (for temperature control), planned shutdowns, and
malfunctions. Venting at full capacity only occurs in the event of a malfunction. As soon as the
furnace aborts during a malfunction, the fuel feed is significantly reduced, and the heat input
rate drops rapidly as the furnace quickly transitions to “idle mode”. 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. As such,
emissions during planned shutdowns are minimal.

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. The duration of a cold start-up is typically between 6 to 8 hours and there are
generally two (2) cold start-ups per year. The furnace bypass stack is not utilized during a
planned shutdown until after the furnace achieves an idle state. Until this time, emissions
continue to be controlled by the WESP and RTO. Only one dryer line will be operated in cold
start-up at a time.

Potential emissions of CO, NOx, SO, 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 the full capacity of the furnaces and limited to 50 hours per
year per furnace.

I.  Furnace Bypass Stacks (Idle Mode)
During furnace “idle mode” operation, emissions will be vented through the furnace bypass
stacks (ES-FURNACEBYP-1 and ES-FURNACEBYP-2). 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 5
million Btu/hr. During this time, emissions will exhaust out of the furnace bypass stacks.
Potential emissions of CO, NOx, SO,, PM, VOC, and HAP were calculated based on emission
factors from AP-42 Section 1.6, Wood Residue Combustion in Boilers.?

J.  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*?, and emission factors from the South Coast Air Quality Management District’s
(SCAQMD) Air Emissions Reporting (AER) Tool.

Per 15A NCAC 02Q .0102(h), the double duct burners (IES-DDB-1 through IES-DDB-4) and
propane vaporizer (IES-PVAP) are considered insignificant activities because potential
uncontrolled emissions are less than 5 tpy.

K. Dried Wood Handling (ES-DWH-1 and ES-DWH-2)
Dried Wood Handling (ES-DWH-1 and ES-DWH-2) will include conveyor transfer points
located after each dryer. Emissions from these transfers will be routed through either baghouse
CD-DWH-BF-1 or CD-DWH-BF-2 (one on each dryer line) at the post dryer conveyors.
Particulate emissions from the baghouse were calculated based on the exhaust flow rate and exit
grain loading.
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Additionally, the dried material may continue to emit VOC and HAP as it is transferred between
the Dryer and Dry Hammermills due to the elevated temperature of the material. Potential VOC
and HAP emissions were calculated based on NCASI dry wood handling emission factors.

Dry Shavings Handling (IES-DRYSHAVE), Dry Line Feed Conveyor (ES-DLC-1) and Dry Line
Hopper (IES-DLH)

Particulate emissions will occur during unloading of dry shavings walking floor trucks to the dry
shavings pile (IES-DRYSHAVE). Potential emissions were calculated based on AP-42, Section
13.2.4, Aggregate Handling and Storage Piles.! A front end loader fills the Dry Line Hopper
(IES-DLH) which feeds the Dry Line Feed Conveyor (ES-DLC-1) to introduce pre-dried wood
into the process prior to the hammermills.

Emissions from the Dry Line Hopper (IES-DLH) and Dry Line Feed Conveyor (ES-DLC-1) were
calculated using equation 1 in AP-42 Section 13.2.4. Per 15A NCAC 02Q .0102(h), the Dry Line
Hopper will be re-classified as an insignificant activity due to emissions being below 5 tpy.

. Dry Shavings Reception, Handling, and Silo (ES-DSR, IES-DRYSHAVE-1, and ES-DSS)
Particulate emissions will occur during unloading of dry shavings from existing and new dry
shavings truck dump (IES-DRYSHAVE and IES-DRYSHAVE-1). 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.!

The Dry Shavings Reception Dust Control Baghouse (CD-DSR-BF) controls particulate
emissions from the receiving area, from IES-DRYSHAVE, and from Dry Shavings Reception
(ES-DSR). 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 baghouse on
the dry shavings silo (CD-DSS-BF) were calculated based on the exhaust flow rate and exit grain
loading.

Per 15A NCAC 02Q .0102(h), Dry Shavings Handling (IES-DRYSHAVE-1) is considered an
insignificant activity because potential uncontrolled PM emissions are less than 5 tpy.

. Dry Hammermills (ES-HM-1 through 8) and Dry Shavings Hammermills (ESDSHM-1 and ES-
DSHM-2)

The Dry Hammermills generate PM, VOC, and HAP emissions during the process of reducing
wood chips to the required size. PM emissions from the existing Dry Hammermill cyclones (CD-
HM-CY C-1 through 8) are controlled using baghouses (CD-HM-BF-1 through CD-HM-BF- 3).
PM emissions from the Dust Control System (ES-DCS) are controlled by a bagfilter (CD-HM-
BF-3). Particulate emissions from each baghouse were calculated using a manufacturer
guaranteed exit grain loading rate and the maximum nominal exhaust flow rate of the baghouse.

The Dry Hammermill and Dry Shavings Hammermill exhaust will be routed to the proposed new
wet scrubber (CD-WS-1) and RCO/RTO (CD-RCO-1) for HAP and VOC control. The oxidizer
will operate in thermal mode as an RTO during maintenance of the RCO. The RTO and RCO
modes have the same control efficiency so there will be no impact on emissions when operating
in thermal mode. VOC and HAP emissions were calculated based on stack testing data from
comparable Enviva facilities. PM emissions from the Dry Shavings Hammermills are based on
test data performed at Enviva’s Greenwood facility.'® Criteria and HAP emissions from natural
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gas and propane combustion by the RTO burners were calculated based on AP-42 Section 1.4,
Natural Gas Combustion,'* AP-42 Section 1.5, Liquefied Petroleum Gas Combustion.!?

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

Pellet material fines will be conveyed from finished product handling to the Pellet Cooler High
Pressure Fines Relay System (ES-PCHP) and controlled by a baghouse (CD-PCHP-BV). The
Pellet Mill Feed Silo (ES-PMFS) is equipped with a bin vent filter (CD-PMFS-BV) to control PM
emissions associated with silo loading and unloading operations. PM emissions from these
baghouses were calculated based on a manufacturer guaranteed exit grain loading rate and the
maximum nominal exhaust flow rate of the baghouse.

Additive Handling and Storage (IES-ADD)

An additive may be used in the pellet production process to increase the durability of the final
product. Material will be pneumatically conveyed from the delivery trucks to the storage silo
equipped with a bagfilter (CD-ADD-BH). PM emissions from the bagfilter were calculated based
on an assumed exit grain loading rate and the maximum nominal exhaust flow rate of the
baghouse.

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

Pellet Press and Pellet Cooler 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 proposed new wet
scrubber (CD-WS-2) for PM control and then through the proposed RCO/RTO (CD-RCO-2) for
VOC and HAP control. The oxidizer will operate in thermal mode as an RTO during backup of
the RCO. 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 proposed scrubber.

Uncontrolled VOC and HAP emissions at the outlet of the Pellet Cooler wet scrubber (CD-WS-2)
were quantified based on stack testing data from comparable Enviva plants and/or engineering
judgement/process knowledge, including any appropriate contingency. This includes emissions
from both the Pellet Mills and the Pellet Coolers. Controlled emissions were estimated based on
a 95% control efficiency for the RCO. The RTO and RCO modes have the same control
efficiency so there will be no impact on emissions when operating in thermal mode. Criteria and
HAP emissions from natural gas and propane combustion by the oxidizer’s burners were
calculated based on AP-42 Section 1.4, Natural Gas Combustion,** AP-42 Section 1.5, Liquefied
Petroleum Gas Combustion.*2

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

Finished Product Handling (ES-FPH)

PM emissions result from the transfer of finished product handling to the Pellet Loadout Bins.
PM emissions from Finished Product Handling, the two (2) Pellet Loadout Bins, and the Pellet
Mill Loadout will be controlled by a bagfilter (CD-FPH-BH). 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 bagfilter.
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S. Emergency Generator (IES-GN) 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, VOC, and CO emissions from operation of the
Emergency Generators and Fire Water Pump Engine were calculated based on emission standards
from NSPS Subpart 1111 (or 40 CFR 89 where applicable) and the maximum horsepower rating of
the engines. Potential SO, emissions were calculated based on the fuel sulfur restriction in NSPS
Subpart 1111, and by assuming that all the sulfur present in the diesel fuel becomes SO air
emissions.** Potential VOC and HAP emissions were quantified based on emission factors from
AP-42 Section 3.3, Stationary Internal Combustion Engines.> Annual potential emissions were
conservatively calculated based on 500 hours per year. The Emergency Generators and Fire
Water Pump Engine are considered insignificant activities pursuant to 15A NCAC 02Q .0102(h).

T. Diesel Storage Tanks (IES-TK-1 through 4)
The storage of diesel in on-site storage tanks will generate emissions of VOC. VOC emissions
from the four (4) Diesel Storage Tanks were calculated using EPA’s TANKS 4.0 software based
on actual tank characteristics (e.g., orientation, dimensions, etc.) and potential annual throughput.
VOC emissions from the storage tanks are below 5 tpy and thus, per 15A NCAC 02Q .0102(h),
they are listed as insignificant sources in the permit.

U. 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.

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.  Due to complete enclosure of the Green Wood Storage Bin, emissions were not quantified.

9.  USEPA AP-42 Section 1.6, Wood Residue Combustion in Boilers (09/03).

10. NCDAQ Wood Waste Combustion Spreadsheet for a wood stoker boiler. Available online at:
https://files.nc.gov/ncdeq/Air%20Quality/permits/files/WWC_rev_K_20170308.xIsx.

11. USEPA AP-42 Section 1.4, Natural Gas Combustion (07/98).

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

13. Enviva’s Greenwood South Carolina facility stack test performed 12/4/2018 with PM approval by SSCB on April 29, 2019

14.  Sulphur content in accordance with Year 2010 standards of 40 CFR 80.510(b) as required by NSPS Subpart 1.

15. USEPA AP-42 Section 3.3, Stationary Internal Combustion Engines (10/96).

16. USEPA AP-42 Section 13.2.1, Paved Roads (01/11).
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Regulatory Review — Specific Emission Source Limitations and Conditions

. 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 po¢7 for P < 30 tph
E =55 x P%! - 40 for P> 30 tph

where, E = allowable emission rate (Ib/hr)
P = process weight rate (tph)

According to the application, the most significant source of PM emissions is Green Wood
Handling and Storage (ES-GWHS) operating at 400 tons per hour. The allowable emission rate is
calculated to be 66.3 Ib/hr. Maximum PM emission rate estimates are based on EPA AP-42
factors, see Section VI.A. The maximum hourly nonfugitive uncontrolled emission rate is less
than a pound per hour. Therefore, compliance is indicated.

The second most significant source of PM emissions is the Green Hammermills (ES-GHM-1
through ES-GHM-5) operating at 299 ODT/hr. The allowable emission rate is calculated to be
63.0 Ib/hr. Maximum PM emission rate estimate is provided by stack test data at similar Enviva
facility. Since the Green Hammermills exhaust to the Dryer, the combined maximum hourly
controlled emission rate is 7.6 Ib/hr. Therefore, compliance is indicated.

The Green Hammermills PM emissions are controlled by a wet electrostatic precipitator (WESP)
that removes particles from a gas stream through the use of electrical forces. Discharge
electrodes apply a negative charge to particles passing through a strong electrical field. These
charged particles then migrate to a collecting electrode having an opposite, or positive, charge.
Collected particles are removed from the collecting electrodes by washing using a mild hydroxide
solution to prevent buildup of resinous materials present in the dryer exhaust. According to the
application, the WESP has 29,904 square feet of collection plate area and can handle a maximum
air flow of 117,000 acfm.

Control Device Monitoring

For bagfilters and cyclones:

To ensure compliance, the Permittee shall perform inspections and maintenance as recommended

by the manufacturer. In addition to the manufacturer’s inspection and maintenance

recommendations, or if there are no manufacturer’s inspection and maintenance

recommendations, as a minimum, the inspection and maintenance requirement shall include the

following:

i. amonthly visual inspection of the system ductwork and material collection unit for leaks, and

ii. an annual (for each 12-month period following the initial inspection) internal inspection of
the bagfilters and structural integrity.
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For WESP:

To ensure compliance, the Permittee shall perform inspections and maintenance as recommended
by the manufacturer. In addition to the manufacturer’s inspection and maintenance
recommendations, or if there are no manufacturer’s inspection and maintenance
recommendations, as a minimum, the inspection and maintenance requirement shall include the
following:

The Permittee shall maintain the minimum secondary voltage and
minimum current at the level established during compliance testing. To
ensure compliance and effective operation of the wet electrostatic
precipitator, the Permittee shall monitor and record the secondary voltage
and current for each grid of the precipitator daily. The daily observation
must be made for each day of the calendar year period. The Permittee
shall be allowed three (3) days of absent observations per semi-annual
period.

For WS:

To ensure compliance, the Permittee shall perform inspections and maintenance as recommended
by the manufacturer. In addition to the manufacturer’s inspection and maintenance
recommendations, or if there are no manufacturer’s inspection and maintenance
recommendations, as a minimum, the inspection and maintenance requirement shall include the
following:

The Permittee shall maintain the required minimum liquid recirculation
rate at the level established during compliance testing. To ensure
compliance and effective operation of the wet scrubber, the Permittee
shall monitor and record the minimum liquid recirculation rate daily. The
daily observation must be made for each day of the calendar year period.
The Permittee shall be allowed three (3) days of absent observations per
semi-annual period.

Because the application relies on vendor guaranteed emission factors and stack tests from similar
Enviva facilities, performance testing will be required to establish control efficiency within 180
days of commencement of operation.

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 dryer 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. 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.
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D. 15A NCAC 02D .0535 “Excess Emissions Reporting and Malfunctions” — This regulation

VIII.

establishes reporting and corrective action measures when a source has excess emissions that last
for more than four hours and that results from a malfunction, a breakdown of process or control
equipment or any other abnormal conditions. The facility must notify the Division within an
appropriate amount of time and describe the nature and cause of the malfunction or breakdown,
the time when the malfunction or breakdown is first observed, the expected duration, and an
estimated rate of emissions. Malfunctions are infrequent and unpredictable. Compliance with
this standard is expected.

Regulatory Review — Multiple Emission Source Limitations and Conditions

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.

Under NSPS Subpart 1111, owners or operators of emergency generators manufactured in 2007 or
later with a maximum engine power greater than or equal to 50 hp are required to comply with
the emission standards for new nonroad ClI engines in §60.4202, for all pollutants, for the same
model year and maximum engine power for their 2007 model year and later emergency stationary
CI ICE. These limits are as follows: 0.20 g/kW for PM; 3.5 g/kW for CO; and 4 g/kW for NOx +
nonmethane hydrocarbons (NMHC).

Under NSPS Subpart I111, owners or operators of fire pump engines manufactured after July 1,
2006 must comply with the emission limits in Table 4 of the subpart. The limits are as follows:
0.20 g/kW for PM and 4 g/kW for NOx + NMHC.

As stated in the application, Enviva will comply with these limits by operating the engines as
instructed in the manufacturer’s operating manual in accordance with 40 CFR 60.4211(a), and
purchasing an engine certified to meet the referenced emission limits in accordance with 40 CFR
60.4211(b). The engines will be equipped with a non-resettable hour meter in accordance with 40
CFR 60.4209(a). Emergency and readiness testing will be limited to 100 hours per year.

In addition, the engines are required to comply with fuel requirements in 40 CFR 60.4207, which
limit sulfur content to a maximum of 15 ppm and a cetane index of at least 40.

I5SANCAC 02D .1111 “Generally Achievable Control Technology, Subpart ZZZZ” — 40 CFR
Part 63 applies to RICE located at a major or area source of hazardous air pollutants (HAP).
Pursuant to 40 CFR 863.6590(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 1111 for compression ignition engines. 40 CFR Part 63, Subpart ZZZZ compliance is
ensured by meeting the requirements of 40 CFR Part 60, Subpart I111. No further requirements
apply to such engines under this part.

Compliance Assurance Monitoring (CAM)
This permit (revision R06) is a non-Title V permit and CAM will be addressed at the time the
Title V permit is developed.
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15A NCAC 020Q .0317 “Avoidance Conditions” for avoidance of 15A NCAC 02D .1111
“Maximum Achievable Control Technology, 112(g)” — After all of Permit 10203R06 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 111 major facility. Most of the HAP emissions are from the dryers, hammermills, and pellet
cooler systems. The facility will ensure the avoidance limits are met by proper operation and
maintenance of existing and proposed control devices.

For the facility to comply with the avoidance condition, the Green Hammermills will exhaust to
an existing wet electrostatic precipitator (CD-WESP-1) and a new regenerative thermal oxidizer
(CD-RTO-1 or 2). Dryer 1 HAPs will be controlled by the existing wet electrostatic precipitator
(CD-WESP-1) in series with a new regenerative thermal oxidizer (CD-RTO-1) and Dryer 2 HAPs
will be controlled with a new wet electrostatic precipitator (CD-WESP-2) in series with a new
regenerative thermal oxidizer (CD-RTO-2). Emissions from the Dry Hammermills (ES-HM-1
through ES-HM-8) and the Dry Shavings Hammermills (ES-DSHM-1 and ES-DSHM-2) are
controlled by new wet scrubber (CD-WS-1) in series with a regenerative catalytic oxidizer (CD-
RCO-1) that can also operate as an RTO. The Pellet Press System and the six (6) pellet coolers
(ES-CLR-1 thru ES-CLR-6) will control HAPs with new wet scrubber (CD-WS-2) in series with
a regenerative catalytic oxidizer (CD-RCO-2) that can also operate as an RTO.

As part of the proposed project, the facility is requesting to increase the throughput from 535,260
ODT to 781,255 ODT and increase in the maximum amount of softwood that can be used from
30% up to a maximum of 80%. The proposed permit modifications outlined in this application
include changes to the wood pellet manufacturing process that will decrease total potential HAP
emissions by approximately 16 tpy. Other sources of organic HAP emissions at the plant include
the following: Furnace Bypass Stacks (ES-FURNACE-1 and 2), Dryer Bypass Stacks (ES-
DRYERBYP-1 and 2), Double Duct Burners (IES-DDB-1 through 4), Propane Vaporizer (IES-
PVAP), Dried Wood Handlings (ES-DWH-1 and 2), Emergency Generators (IES-GEN-1 and 2),
Fire Water Pump (IES-FWP), Electric Powered Green Wood Chipper (IES-EPWC), and a Bark
Hog (IES-BARKHOG).

Under the provisions of North Carolina General Statute 143-215.108, the Permittee shall establish
emission factors for HAPs by conducting an 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 Sources Pollutant
Green hammermills and dryer Acetaldehyde
system controlled via RTO Acrolein
Dry and dry shavings Formaldehyde
hammermills controlled via Methanol
RCO Phenol
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Pellet coolers controlled via Propionaldehyde
RCO

Monitoring, recordkeeping, and reporting are required according to the MACT Avoidance
Condition. Because the facility has accepted an avoidance condition to limit emissions of HAPs,
it remains a Title 111 minor facility and avoids 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 10203R06
Section 2.2 A.2 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
of 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 10203R06
Section 2.2 A.3 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 (NOXx), and carbon monoxide (CO) remain below the 250 tpy PSD major source
thresholds. The facility will be limited to an annual process rate 781,255 ODT/year on a rolling
12-month average basis, with a maximum 80% softwood content and use RTOs and RCOs to
control VOC emissions. The dry hammermills will not process more than 85% of the maximum
facility throughput or a total of 664,067 oven dried tons per year (ODT/year) on a rolling 12-
month average basis. 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 Pollutant
G d h ill voc
reenwood hammermills PMV/PM10/PM25
and dryer systems NOX
controlled via RTO co
Dry and dry shavings VOC
hammermills controlled via
RCO PM/PM10/PM2.5
Pellet coolers controlled via VOC
RCO PM/PM10/PM2.5

Initial testing shall be completed within 180 days of commencement of operation.

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 catalytic
oxidizers (ID Nos. CD-RTO-1, CD-RTO-2, CD-RCO-1, and CD-RCO0-2). To ensure compliance
and effective operation of the oxidizers, the Permittee shall maintain a 3-hour rolling average
firebox temperature for each of the two 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 logged.

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 scrubbers (ID No. CD-WS-1 and CD-
WS-2), the Permittee shall perform inspections, maintenance, and maintain the required minimum
liquid recirculation rate. 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, PMyo, 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.

For the dryer system, GHG (CO.¢) 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.

. 15A NCAC 02D .0540 Particulate from Fugitive Dust Emission Sources

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.

. 15A NCAC 02D .1806: Control and Prohibition of Odorous Emissions

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.

15A NCAC 02D .1100 Control of Toxic Air Pollutant (TAP) Emissions and 15A NCAC 02Q
Toxic Air Pollutant Emission Rates Requiring a Permit — Pursuant to 15A NCAC 02Q .0711
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. Per
NCAC 02Q .0706, the facility shall submit an application that complies with 15A NCAC 02D
.1100(1) if the modification results in a net increase in emissions or ambient concentration as
determined in 15A NCAC 02D .1106 and 15A NCAC 02Q .0709 of any toxic air pollutant that
the facility was emitting before the modification; or (2) emissions of any toxic air pollutant that
the facility was not emitting before the modification if such emissions exceed the levels set forth
in 15A NCAC 02Q .0711. Air toxics modeling was performed for this facility.

15A NCAC 02D .1100 outlines the procedures that must be followed if a TAP permit and
associated modeling is required under 15A NCAC 02Q .0700. Modeling was completed for the
Northampton plant in April 2014. 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.

Modeling for this modification was completed for the Northampton plant in September 2018.
Thirteen TAPs were evaluated in the updated facility-wide modeling: acetaldehyde, acrolein,
arsenic, benzene, beryllium, cadmium, chlorine, formaldehyde, HCI, manganese, mercury, nickel,
and phenol. The modeled concentrations for eleven (11) of the thirteen (13) TAP were less than
1% of their respective Acceptable Ambient Level (AAL). The worst-case TAP was benzene,
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with a maximum modeled concentration that was less than 22% of its AAL. Although several
changes are being proposed, (e.g., addition of a separate wet scrubber and RCO to control the
Pellet Mills/Pellet Coolers) to the facility since the September 2018 modeling analysis was
completed, given the magnitude of the previous modeled concentrations it was not anticipated
that these design changes would significantly impact the previous results. Due to equipment
changes from the initial application, Enviva conducted revised modeling at the request of DAQ
and submitted the report on May 7, 2019 with the electronic files received on May 23, 2019. The
worst-case TAP for the most recent modeling was benzene, with a maximum modeled
concentration that was less than 24% of its AAL.

Enviva conducted air dispersion modeling for 13 TAPs with emissions in excess of the TPER
thresholds in 15A NCAC 02Q .0711 to demonstrate compliance with the Acceptable Ambient
Levels (AALs) in 15A NCAC 02D .1100. The AALs are in place to ensure that emissions from a
facility do not adversely affect human health. Modeling for each TAP was conducted for the
most recent year of meteorological data available (2017) and maximum concentrations were
compared to the AALs. Enviva utilized AERMOD-ready meteorological data processed by NC
DAQ for the Rocky Mount National Weather Service (NWS) surface station (ID: 93759) and
upper air data from the Newport NWS Station (ID: 93768) for the period 2012-2016.20. The
meteorological data were processed by NC DAQ using version 18081 of AERMET.

DAQ Air Quality Analysis Branch (AQAB) meteorologist Nancy Jones and supervisor Tom
Anderson reviewed Enviva’s modeling. Enviva’s modeling was approved on June 3, 2019.
Below is a summary of AQAB Enviva modeling results.

TAP Averaging Scenario Max. Conc. AAL % of

Period (ng/m?®) (ug/m?®) AAL
Acetaldehyde 1-hour NORM 0.54 27,000 <1l%
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 %
Beryllium Annual FBYP1 9.7e-6 0.0041 <1 %
Cadmium Annual FBYP1 4e-5 0.0055 1%
Chlorine 1-hour FBYP2 6.45 900 1%

24-hour FBYP2 2.23 375 6 %
Formaldehyde 1-hour FBYP1 8 150 5%
HCI 1-hour FBYP2 6.45 700 1%
Manganese 24-hour FBYP2 0.19 31 1%
Mercury 24-hour FBYP2 4.2E-4 0.6 <1%
Nickel 24-hour FBYP2 3.9E-3 6 <1%
Phenol 1-hour NORM 0.22 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.
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15A NCAC 02Q .0500 “Title V Permitting”

This facility is being processed under the state construction and operating permit program
initially. Within one year after commencement of facility operation, the Permittee was required
to submit a complete Title V application. From September 20, 2017 - October 20, 2018, the first
time Title V application went through public notice and major comments were received during
the public comment period from the Environmental Integrity Project (EIP). Issuance of the 1%
time Title V permit was placed on hold and DEQ received an updated permit application from the
facility that would add controls to make the facility minor for PSD. The Permittee shall file a
Title VV Air Quality Permit Application pursuant to 15A NCAC 02Q .0504., to amend the existing
Title V first time application (6600167.14B) on or before 12 months after commencing operation of
any of the new sources or control devices listed in this permit.

IX. Other Regulatory Considerations

An application fee of $947.00 was received by the DAQ on October 1, 2018.

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

A Professional Engineer’s Seal is required for this amended application and was provided (ref.
Russell Kemp, P.E. Seal # 19628, 5-27-2019).

Receipt of the request for a zoning consistency determination was acknowledged by William
Flynn, Director, Northampton County Code Enforcement on October 31, 2018. On July 15,
2019, Mr. Flynn signed the zoning consistency determination and approved that the facility’s
proposed operations are consistent with applicable zoning ordinances.

Public notice is not required for this modification to the State Permit issued under 15A NCAC
02Q .0300. Due to public interest in this project, the DAQ Director did require a public hearing.
The hearing was held on TBD, 20109.

IBEAM Emission Source Module (ESM) update was verified on TBD, 2019.

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

The application was signed by Mr. Royal Smith Executive Vice President Operations, on March
27, 2019.

Recommendations

This application has been reviewed by the DAQ to determine compliance with all procedures and
requirements. The DAQ has determined that this facility appears to be or is expected to achieve
compliance as specified in the permit with all applicable requirements. A final draft permit was
provided to the Raleigh Regional Office (RRO) on TBD, 2019. The RRO responded with “no
comments” to the draft on TBD, 2019. A draft permit was provided to the applicant on May 31,
2019. The applicant responded with minor comments on June 7, 2019. All comments have been
addressed. According to a TBD, 2019 memo from Michael Abraczinskas, Director, the DAQ
recommends issuance of Permit No. 10203R06.
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ATTACHMENT 1
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Appendix B - Process Flow Diagram
Enviva Pellets Northampton, LLC — Northampton Coun

Table 1: Revised June 21, 2019
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Table-21
Facility-Wide:HAP-Emissions-Summary:
Enwviva-Pellets-Northampton,-LLCY
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Table-3a-
Potential-Criteria-Emissons1
Dryer-#1-(ES-DRYER-1,-CD-WESP-1,-CD-RTO-1)
Enviva-Pellets-Northampton,-LLCY

-Basis
[[annual-Dried-Wood - Throughput'q 781,255-00T/veary
Max.-Hourly-Dried-Wood-Throughput- of-Dryery 71.71-00T/hry
Burner-Heat-Input} 175.3-MMBtu/hry
Percent-Hardwood 20.0%:1
Percent-Softwood" a80.05%%
Annual-Operation &, 760-hr/vr
Annual-Heat Inputy 1,535,628 - MMBtu v
Mumber of RTO-Burnersy 49
([RTO-Burner-Ratingy 8-MMEtu/hry
lRTCI-CDntmI-Efﬁcienwﬂ 97.50%1
Potential-Criteria-Emissions'
il 'T il H’ Uncontrolled- Controlled-
Biomass- N Emission-Factor- EmissionsY EmissionsY|
. Pollutanty Emission-Factor{q UnitsY Source’] Maxy | Annualy] Maxy | Annual
1 1 {(Ib/hr)g| (tpy)Y| (Ib/hr)q (tpy)Y
oy 0.49 lb/ODTY Mote:219) --1 -1 23.681 155.39
NOLY 22.239 Ib/hr ] Mote 21 -1 - 22.231 | 97.49
PM/PM,0/PM2 s+ (Filterable- +-Condensable )| 7.69 Ib/hry) Mote 41 -1 -1 7.601 33.39
5041 0.0257 Ib/MMEtuY AP-42,-Section 1.6 -1 -1 4.389 19.29
Total VOC-(as propane) ] 2.649 Ib/ODTY MNote-59 185.319( 1031.31 4.739 25.89 ||
Notes:-

" Annual-dried wood-throughputis-basaed-on-total facility-production.! Although-dryerline 1-and-dryerline:2-arecapable-of -processing up-to-537,625-00T/ yrand- 620,000
OO T/ v, respectively, thacombined-throughput-of both-dryers-will-not-exceed - 781,255 - 00T/ yr. In-orderto-tg: provide: Enviva with - the-flexibility to use either-dryer-line-up-
toits individual-capacity, thetotal-emissions-from-thetwo dryerlines-are' basad-on-the-total-facility-throughput-and-calculated-asfollowes: g
-+ Where'individual dryeremissionsrare calculated -based 'on throughput-(i.e. Ib/CODT), thetotal-emissionsare'estimated ‘based-onthetotalthroughputof 781, 253500 T vr.q
-+ Whereindividual dryeremissions'arecalculated based-onfueluse {i.e. Ib/MMBtu orlb/Msof) orhourly test/vendordata+(i.e.. Ib/hr}, thetotal emissions-are consensatively
setrequal-tothe sumrofthe emissions from the twordryerlines-assuming both-dryerlines-operate-8, 7604/ yr.q
-+ Dryerline-1-described as 175.3:MMBtw/hr-=+155.3:MMBEtu/hr-fromtha grate-and - 2-additional- 10 MMBtuw/hrdust- burners  permitted-but-not-added. §
* COremissions' basedron datafromesimilarEnviva-fadlities -and information fremNCASI'database.
MOeemissions basad on stack-test results-from-similar Envivafacility-plus-30%-contingency.y
* Moremission-factoris provided-in'AP-42, -Section-10.6. 2 -for-S0.for-rotanydryers. -Envivarhas-conservatively-calculated-50; -emissions: based-upon
the'heat inputofthe dryerburners+using an+emission factorforwood combustionfrom-AP-42 Section 1.6.9
* Particulate emizsion factoris based-ontdata fromesimilar-Enviva-facilities. |
*WOC-emission-factorbased on-source-test-data-for-similar-pellet-manufacturingfacilities-and represents uncontrolled-emissions. g

32



Potential-VOC-Emissonsy

Table-3b-

Green-Hammermills-(ES-GHM-1-through-ES-GHM-5,-CD-WESP-1,-CD-RTO-1-0r-CD-WESP-2,-CD-RTO-2)

Enviva-Pellets-Morthampton,-LLCY

Calculation-Basis
Hourly Throughput™| 150.0:0DT/hry
lannual- Throughputy 781,255-00T/yrq
Hoursof*Operation 8,760 hr{yry
RTO-Control Efficiency | 57.50%
Potential-VOC:Emissions’
-1 0 i 0 Em'ss':"' Potential Emissions]
Pollutanty] CAS-No.| HAPY NC-TAPY] vocy Factor™] |g
I 0 i Max- Annual-
(Ib/oDT)q {lh/he)q [tpy)9
|Acetaldahydey 75-07-07 Kl vy I B.4E-031 0.0229 0.0821
Acralein] 107-02-81 Kl Rl R 1.6E-077 0.0531 0.157
Formaldehyde] 50-00-01 Rl Nl Rl 4.8E-031 0.0189 0,047
Methanald 67-56-11 i N R 3.7E-077 0.1401 0.357
Phenolf 108-95-29 el bl Rl 4.6E-031 0.0171 0,045
Progionaldshydey 123-38-51 i Ny i 1.2E-031 0.0051 00121
Total TAP-Emissions|  0,125] 0.3269
Total-HAP-Emissions 0.279 0.707
Total-VOC (a5 propane)] | -1 | niag | MAg e | 0379 1,219 3,151

Notes:-q
L The-max-hourly throughputis-based-on-the maximumecapacity forthe 2-existing-green-hammermills:

raticed-up-to-reflect-3-additional-hammermills{i.e.-119.4tph* 5/2).9

* Emission-factorswerederived-based on-stack testing-dzta-from-comparzble Enviva-fadlities-and/or-engineering-judgement-and-indude: contingency.-

Thewemission-factors represant-uncontrolled-emissions.
1 The-emissions-from-the-green-hammermills will primarity-be-controlled-by-the-RT0-on thewexisting-dryer:line: (CO-RT0-1). During-periods when the:

existing-dryer-line-is-down, the-emissions-from-the- green hammermillswil - be-controlled by the RTO-on-the-nevw-dryer line: [CO-RTO-2).9

Maximumehigh-heating-value-of VOC-constituents:

UncentrolledVOC emissions |
UncentrolledWOC emissions |

Heat'input'of-uncontrolledwVOC -emissions:
Heat input'of-uncontrolled VOC -emissionsy

0.018-MMBtu/Ib:
126tons/yry
48-b/hry
4,666 MMBtu/yr'
0.9 MMBtu/hr

i Emission- N Potential-Emissions?

Pollutant Factor] UnitsY Masc- Annual-

il il {Ih/he}Y ()Y

COY B.2E-029 |6/ MMBtu' Y 0.079 0,159

NOL] 9.86-029  |lb/MMEt'] 0,02 0,239
Notes:-q

L 00-and-NO, -emission-factors-are-from-AP-42,-Fifth-Edition, Volume-1,-Chapter: 1.4~ Natural-Gas-Combustion,-07/98 for-small-boilers.

Abbreviations:-1

CAS-chemical-abstractservice:
HAP---hazardous-air-pollutant:

hre=hour]
|b--pound
MC---Narth-Carolina-

ODT-gven-drisd-tonsT

RTO+- Regenerative: Thermal-Orddizer:

TAP--toxic-girpollutant]

tpy-tons peryear’]
VOC:--volatile-organic-compound-

ypyear]



CaloulakionBasis

Table-3cy
Potential-HAP-and -TAP-EmissiomnsY

Dryer-#1-(ES-DPRYER-1.-CD-WESP-1,-CD-RTO-1 )"

Enviva-Pellats-Northampton,-LLCY
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Toduenot) | | | I 0E-05Y by =P B F | 1_3E-O=19 S_HE-O=19
Trichicroethane,-1,1,1-9 1 1 et a_1E-DsY by =P Bbuty il L2 E-Dadq EOE-D39
Trichi croa iy ke | | | 2.0E-05q (=i L 12T | 2,39 LIE-O49 SHE-O=Y
Trkchicrod oot iy | | | 4 1E-D59 by t=P Bbu 9 F | 1 HE-DO=19 T AE-O=49
Trichicropherol -2 4 6-9 1 et 1 2_2E-0e2 by =M Bbu 2 a9 SHE-DEY 4_2E-O7Y
Wi -chioridey | | | L_HE-COD (=i L 12T | 2,39 FOE-0DY J.5E-O49
o ey | | | | L 5E-05Y by Bt g e | L1 1E-DOs=19 4 HE-D49
I Tobal-Ha P Emiecions | related -to-hiomass 1.589 H.38Y
I Total-TAP-Emissions-| related-to-biomass § 1.33% 6.979
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Table 3¢
Potential HAP and TAP Emissions

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

Enviva Pellets Northampton, LLC

DRAFT

Emission Potential Emissions
Pollutant HAP NC TAP voc P Units Footnote ax n
~oobo. ST
RYTO - Natural Gas/Propane Source
2-Methyinaphthalene Y N Y 2.4E-05 Ib/MMscf ? 7.5E-07 3.3E-06
3-Methyichloranthrene Y N Y 1.86-06 b/ MMt 7 5.6E-08 2.5E-07
7,12-Dimethylbenz{a)anthracens Y N Y 1.6E-05 I/ MMt 7 5.0E-07 2.2E-06
Acenaphthene Y N Y 1.8E-06 Ib/MMscf 7 5.6E-08 2.5E-07
Acenaphthylene Y N Y 1.8E-06 Ib/MMscf 7 5.6E-08 2.5E-07
Acetaidehyde Y Y Y 1.5E-05 I/ MMscF 7 4.8E-07 2.1E-06
Acroleln ¥ Y Y 1.BE-05 b/ MMecd 7 5.6E-07 2.5E-06
Ammonia N Y N 3.2 1/ MMsct 7 1.0E-01 4.4E-01
Anthracens Y N Y 2.4E-06 It/ MMt 7 7.56-08 3.3E-07
Arsenic Y Y N 2.0E-04 1/ MMacf 7 £.38-06 2.7E-05
Benz(a)anthracene ¥ N Y 1.8E-06 [ty MMt 7 5.6E-08 2.5E-07
|[Benzene Y N Y 7.1E-04 Ib/MMBty 8 2.3E-02 1.0E-01
|[Benzota)pyrene ¥ Y Y 1.26-06 15/ MMt 7 3.86-08 1.6E-07
||Benzofb)fivoranthens Y N Y 1.8E-06 1Mt 7 5.6E-08 2 5E-07
|Benzofg, b, Hperylena Y N Y 1.2E-06 15/ MMscs 7 3.8E-08 1.6E-07
|[rerzo(k)Pucranthene ¥ N Y 1.8E-06 I/ MMt 7 5.6E-08 2. 5E-07
|[Berytium ¥ Y N 1.2E-05 b/ MMt 7 3.86-07 1.6E-06
[[Cadmium Y Y N 1.1E-03 I/ MMscf 7 3.5E-05 1.5E-04
|[Chromium V1 Y N N 1.4E-03 Ib/MMscf 7 4.4E-05 1.5E-04
|[Chirysene ¥ N Y 1.8E-06 Ib/MMscf 7 5.68-08 2.5E-07
[[Cobean Y N N 8.4E-05 It MMt 7 2.66-06 1.2E-05
|[Dibenzola,h)anthracene Y N Y 1.2E-06 I/ MMt 7 3.86-08 1.6E-07
||Dichiorobenzens Y Y Y 1.2E-03 [ 7 31.88-05 1.6E-04
|[Fruocanthene y N Y 3.0E-06 I/ MMacd ? 9.4E-08 4.1E-07
||Fivcrene Y N ¥ 2.BE-06 b/ MMscf 7 £.86-08 3.8E-07
[[Farmaidetyde Y Y Y 1.56-03 b/ MM B2y 8 4.8E-02 2.1E-01
|[Hexane Y Y Y 1.8 b/ MMscf 7 5.6E-02 2.56-01
[[indene(1,2,3-cd)pyrene Y N Y 1.86-06 b/ MMt 7 5.6E-08 2 5E-07
llLesd ¥ N N 5.0E-04 I/ MMscf 7 1.66-05 6.9E-05
|[Manganese ¥ Y N 3_8E-04 /MM 7 1.2E-05 5.2E-05
|[Mercury Y Y N 2.6E-04 I/ MMscf 7 8.2E-06 3.6E-05
|[N2phthalene Y N Y 6.1E-04 /MM 7 1.9£-05 8.4E-05
||Mickel ¥ Y N 2.1E-03 [ 7 6.6E-05 2 SE-04
|[Petycydic Organic Matter Y N N 4 0E-05 Ib/MMBty a8 1.38-03 5.6E-03
||Fhenanthrene Y N Y 1.7E-05 It/ MM 7 5.38-07 2.3E-06
Pyrene Y N Y 5.0E-06 1/ MMacf 7 1.68-07 6.8E-07
Selenium compounds ¥ N N 2.4E-05 [ty MMt 7 7.56-07 3.3E-06
Toluene Y Y Y 3.4E-03 Ib/MMscf 7 1.1E-04 4.7E-04
Total MAP Emissions (related to natural gas/propane) 0.13 0.56
Total TAP Emissions (related to natural gas /propane) 0.21 0.46
Emissicn factor derived based on stack testing data from comparable Enviva faciities and/or engineering judgement and indude G factors represent uncontrolles
emissions.

Emissicn factors (criteria and HAP/TAF) for wood combastion In a stoker bolier from NCDAQ Wood Waste Combustion Spreadshest/AP-42, Fifth Editicn, Volume 1, Chapter 1.6 - Wood

Residue Combustion in Bollers, 09/03.

The controd efficiency of 97.5% for the RTO Is appiec to all VOC hazardous and toxic poliutants.

Actual design fiterabie efficiency & estimated to 36.4%, but 92.75% I3 assumed for boxics permitting.

WESP Control Efficency for metal HAP

92.6%

Chromium VI Is 2 subset of chr

for separately 25 a HAP. As such, Chromium VI &5 ondy calouiated a5 3 TAP.

The control efficiency of the wet electrostatic precipitator (WESP) for fliterabie partiasiate matter is appiied to all metal hazardous and toxic poliutants from the dryer and duct burners.

* The WESF employs 2 caustic solution In its operaticn in which hycdrechioric acid will have high water solubliity. This caustic solution will neutralize the acld and effectively control It by

90%, per conversation on October 18, 2011 with Steven A. Jaasund, P.E. of Lundberg Associates, 3 manufacturer of WESPs.

90.00%
Emission factors for natural gas combustion are from NCDAQ Natural Gas Combustion Spreacdsheet and AF-42, Fifth Edition, Volume £, Chapter 1.4 - Natural Gas Combustion, 07/98. The
emission factors for acetaidelyde, acrolein, and ammonia are cited in the NCDAQ spreadsheet as being sourced from the USEPA's WebFIRE database

WESP HCI Control Eficiency

The RTO burners can fire either natural gas or propane; Propane s worst-case for these HAP emissions. Emission factors for propane combustion from the Scuth Coast Alr Quality

Management District’s Air Emissicns Reporting Tool for
It was assumed that chiorne & not axddized in the RTO.

rt fired with LPG.

Ly

Annual cried wood throughput Is dased on total facility production. Although dryer fine 1 and cryer iine 2 are capable of processing up to 537,625 COT/yr and 620,000

0O0T/yr, respectively, the combdined throughput of both dryers wil not exceed 781,255 ODT/yr. In order to to provide Enviva with the flexibility to use either dryer ine up
from the two dryer lines are based on the total facility throughput and

to its iInchvicual capadty, the total

- Where indhicdual dryer emissions are calosiated based on throughput (1e. I5/0DT), the total emissions are estimated based on the total throughput of 781,255 COT/yr.

- Where Individual dryer emissions are calcuiated based on fuel use (1.e. Ib/MMBty or ity MMscf), the total emissions are conservatively
et equal to the sum of the emissions from the two dryer lines assuming both dryer Ines cperate 8,760 hre/yr.
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Abbreviations:

CAS - chemical abstract service
CH, - methane

C0 - carbon menovide

C02 - carbon dioxide

C0,e - carbon dioxide equivalent
HAP - hazardous air pallutant

hr - hour

kg - kilogram

Ib - pound

MMBtu - Million British thermal units
NC - North Carclina

NO, - nitrogen axides

Table 3c

DRAFT

Potential HAP and TAP Emissions
Dryer #1 (ES-DRYER-1, CD-WESP-1, CD-RTO-1)
Enviva Pellets Northampton, LLC
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N,0 - nitrous oxide
ODT - aven dried tons

PM - particulate matter

PM,; - particulate matter with an 2erodynamic diameter less than 10 microns
PM, ; - particulate matter with an aerodynamic diameter of 2.5 microns or less
RTO - regenerative thermal oxidizer

50, - sulfur digxide

TAP - toxic air pollutant

tpy - tons per year

VOC - volatile organic compound

WESP - wet electrostatic pracipitator

YT - year



Calculation Basis

Table 3d

Potential Emissions
Dryer #1 Bypass (ES-DRYERBYP-1) (Full Capacity)*

Enviva Pellets Northampton, LLC

Hourly Throughput!

71.71 OOT/hr

Hourly Heat Input Capacity

175.3 MMBtu/hr

Annual Heat Input Capacity

8,765 MMBtu/yr

Hours of Operation!

50 hirfyr

Potential Criteria Pollutant and Greenhouse Gas Emissions per Dryer Line

Emission Potential Emissions
Pollutant Factor Units

Max Annual

{Ib/hr) {tpv]
co 21.4 Ib/hr” 21.4 0.54
MO, 26.3 Ib/hr 26.3 0.66
50, 0.025 Ib/MMBty 4,38 0.110
VOC 14.0 Ib/hr? 14.0 0,35
PM/PM 4/PM; ¢ Condensable 0.017 Ib/MMBLL* 2.98 0.073
PM/PM,4/PM ¢ Filterable 0.33 Ib/MMBtL® 57.8 1.45
Total PM/PM o/PM; ¢ 60.8 1.52

Motes:

1.

W R

DRAFT

During startup and shutdown (for temperature contrel) or malfunction, excess emissions can be vented out either the dryer bypass stacks or the furnace bypass
stacks. Use of the bypass stacks is limited to 2 hours in any 24-hour period and 30 hours per 12-menth rolling period for each dryer line. As the feed to the dryer

is typically stopped during shutdown and malfunction events, the hourly throughput is equal to the annual average of the dryer feed rate.
- C0, NOy, and VOC emission rates based on data from a comparable Enviva facility.

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

1.6 - Wood Residue Combustion in Boilers, 09/03.
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- Emission factor for condensable PM based on AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03.
- Uncontrolled filkerable PM emission factor is based on testing at a comparable Enviva fadility.



Table 3d
Potential Emissions

DRAFT

Dryer #1 Bypass (ES-DRYERBYP-1) (Full Capacity)®
Enviva Pellets Northampton, LLC

Potential HAP Emissions par Diryer Line

o Potential Emissions®
Emissiocn .

Pollutant Eact Units Footnote e T

(b /b (gl

Acetaldehyde 0.168 IEEDDT 2 12,1 0.30

in 0.110 ooDT 2 7.89 0.197

Formaldehyde D14 I6/00T z 10.75 0.26

Methamol 0.105 ooT 2 F.a2 0.19

Phenol 0.058 ooDT 2 4.13 0.10

Propionaldehyde 0.039 ooT 2 2.76 0.0&5
Acetophenone 3.2E-09 MBIy 3 3.61E-07 1.40E-08
Antimony and compounds 7.9E-06 MMBzu 3 1.3BE-02 | 3.46E-05
Arsenic 2.2E-05 MMBzU 3 B6E-03 9.64E-05
Benzola]pyrens 2.,6E-06 MMBLu 3 4. 36E-D4 1.14E-05
Beryllium 1.1E-06 MMBLu 3 1.33E-04 4.82E-06
Eaﬁmium 4.1E-06 MMBrU 3 7.19E-D4 1.B0E-D5
Carbon tetrachlonde 4.5E-05 MMBzu 3 7.89E-03 1.97E-D4
Chiorine 7.9E-D4 MMBtu 3 1.38E-01 2.46E-D3
Chiorobenzens 3. 3EOS MBIy 3 3.78E-03 1.45E-04
Chromium—Other compounds 1.8E-05 b/ MMBeu 3 2.07E-02 | 7.67E-DS
[ Cobalt compounds 6.5E-06 MMBzu 3 1.14E-03 2.85E-05
Drinitrophenol, 2,4- 1.8BE-07 MMBLu 3 3.16E-D5 7.B9E-D7
D 2-et exyl)phthalate 4.7E-08 MMBrU 3 B.24E-06 2.06E-07
Ethyl benzene 3.1E-05 MMBzu 3 5.43E-03 L. 36 E-D
Cichlorosethans, 1,2- 2,900 MMBtu 3 3.0BE-D3 L. 27 E-D4
Hydrochloric acid 1.9E-02 MMBLu 3 3.33E+00 [ B.33E-D2
Lead 4.BE-05 MMBzu 3 B.41E-03 2.10E-04
Manganese 1.6E-03 MMBzu 3 2.80E-D1 7.01E-D3
| Mercury 3.0E-06 MMBIu 3 6.14E-04 1.53E-05
Methyl bromide 1.5E-05 16/ MMBsu 3 2.63E-D3 5. 57VE-DS
I'-'IethE chioride 2.3E-05 MMBzu 3 4.03E-03 1.01E-04
Trichloroethane, 1,1,1- 3.1E-05 MMBtu 3 S3.43E-03 1.36E-D4
Naphthalens 9. 7E-DS MMBLu 3 1.70E-02 4.25E-D4
Mickel 3.3E-05 MMBzu 3 S5.7BE-03 1.45E-04
Nitrophenol, £- 1.1E-07 MMBzu 3 1.93E-05 4.82E-07
Pentachlorophemnol 3.1E-08 MMBLu 3 B.3<4E-D6 2.24E-07
Perchloroethylenea 3.BE-D5 MMBru 3 6.66E-03 1.67E-D
Phosphorus metal, vellow or white 2. 7E-D5 MMEzu 3 4.73E-D3 1.1BE-04
| P %‘ulalinat&d Eipﬁenﬂs 8.2E-05 MBIy 3 1.43E-06 2.57E-08
Polyoyclic Onganic Matter 1.3E-04 16 MMBzu 3 2.19E-02 S.48E-04
Dichloropropane, 1,2- 3.3E-05 MMBzu 3 S5.7BE-03 1.45E-04
Selenium compounds 2.8BE-06 MMBIu 3 4.91E-04 1.23E-05
Tetrachlorodibenzo-p-dicxin, 2,3,7.8- 8.6E-12 & MMBau 3 1.51E-09 3.77E-11
Trichloroethylens 3.0E-05 16 MMBayu 3 S5.26E-03 1.31E-04
Trichlorophenal, 2.4, 6- 2.2E-08 MMBzu 3 3.B6E-D6 9.62E-08
Winyl chloride 1.BE-05 15y MIMBzu 3 3.16E-03 7.B9E-0S

al HAF Emissions 48.5 -

L During dryer bypass emissions are not controlled by the WESP and RTO; however, combustion In the furmnaocse stll results In a reduction in arganic HAP emission

rebes.

- Drpanic HAP emissions rates were derfved based on stack testing dats from other similar Enviva plants andfor enginearing judgernent.
3 Ernlsslon Factors e waod combustan in & staker boller from AP-42 Section 1.6 - Wood Raslduse Cambustion in Boilérs, 09703,

Abbreviations:
CHy - mathane
CO - carbon mondshde
CO2 - carban didode
C0ze - carbon dioxide equivalent
HAF - hezardous air pollutant
hr - hour
kg - kilogram
It - pownd
MMBtu - Million British thermal units
HOy - nitrogen axldes
HzD - nitrous ooclde

AP-42, Section 1.6 - Wood Residue Combustion In Bodlers, 0503

ODT - aven drled bong
PHM - particulate mathber

PM,, - particulate matter with an serodynamic diarmeber less than 10 microns
PMzc - particulste matter with an aercdynamic diameber of 2.5 microns or lass

RTD - regermerathve therrmal cxidizer

Si0s - sulfur dioslde
by - b per pear

YOO - wolatile organic compoaund
WESF - wet slectrostatic precipitator

YT - AT
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Table 3e
Potential Emissions

Dryer #1 Furnace Bypass (ES-FURNACEBYP-1) (Full Capacity)*
Enviva Pellets Northampton, LLC

Calculation Basis

Hourly Heat Input Capacity

175.3 MMBtu/hr

Annual Heat Input Capacity

8,765 MMBtu/yr

[IHours of Operation®

50 hrfyr

Potential Criteria Pollutant and Greenhouse Gas Emissions per Dryer Line

pollutant Emission Units Potential Emissions
Factor

Max Annual

(Ib/hr) (tpy)

co 0.60 lb/MMBtu? | 105.2 2.63
NOy 0.22 lb/MMBtu? | 38.57 0.96
S0, 0.025 Ib/MMBt* 438 0.110
VOC 0.017 Ib/MMBtu* 2.98 0.075
Total PM/PMyq/PMy 5 0.58 lb/MMBtu? | 101.1 2.53

Notes:

DRAFT

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

stacks. Use of the bypass stacks is limited to 2 hours in any 24-hour period and 50 hours per 12-month rolling period for each dryer line.

2. CO, NOy, SO,, 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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Potential HAP Emissions per Dryer Line

Table 3e
Potential Emissions
Dryer #1 Furnace Bypass (ES-FURNACEBYP-1) (Full Capacity)®
Enviva Pellets Northampton, LLT

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

Abbreviations:
CH. - methane
CO - carbon monoxide
02 - carbon dioxide
e - carbon dicxide equivalent
HAP - hazardous air pollutant
hr - hour
Ib - pound
MMEzu - Million British thermal units
MO, - nitrogen oxides

Reference:

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

Emission . Potential Emissions
Pollutant Factor Units Footnote - Armoal
{Ib fhr) (tpy)
Acetaldehyde 8.30E-D4 Ib/MMBtu 1 1.45E-01 3.64E-03
Acrolein 4.00E-03 |b/MMBtu 1 7.01E-01 1.73E-02
Formaldehyds 4.40E-03 |b/MMBtu 1 F.71E-01 1.93E-02
Phenol 5.10E-05 Ib/MMBELU 1 8.94E-03 2. 24E-04
Propionaldehyde 6.10E-035 |b/MMBEtu 1 1.07E-02 2.67E-04
Acetophenone 3.2E-05 |6/ MMBtw 1 5.61E-07 1.40E-08
Antimony and compounds 7.9E-0& b/MMEtu 1 1.38E-03 3.46E-05
Arsanic 2.2E-05 b/MMEtu 1 3.86E-03 S,64E-05
Benzola)pyrene 2.6E-06 b/MMEtu 1 4.56E-04 1.14E-05
Baryllium 1.1E-06 b/MMBtu 1 1.93E-04 4,82E-06
Cadmium 4.1E-06 Ib/MMBtu 1 F.19E-04 1.B0E-05
Carbon tetrachloride 4.5E-035 |b/MMBtu 1 7.89E-03 1.97E-04
Chloring 7.9E-04 Ib/MMBELU 1 1.3BE-01 3.46E-03
Chlorobenzene 3.3E-05 |b/MMBtu 1 5.78E-03 1.45E-04
Chromium-Cther compounds 2.1E-05 |5/ MMEtu i 3.68E-03 9.20E-05
Cobalt compounds 6.5E-06 |b/MMBtu 1 1.14E-03 2.85E-05
Dinitrophenol, 2.4- 1.8E-07 Ib/MMBtu 1 2.16E-05 7.B9E-07
Di{2-ethylhexyl)phthalate 4.7E-08 Ib/MMEBtu 1 8.24E-06 | 2.06E-07
Ethyl benzena 3.1E-05 |b/MMBtu 1 S.43E-03 1.36E-04
Dichloroethane, 1,2- 2.9E-05 Ib/MMBELU 1 S5.0BE-03 1.27E-04
Hydrochloric acid 1.5E-02 |b/MMBEtu 1 3.33E+00 B8.33E-02
Lead 4.8E-05 |5/ MMEtu 1 8.41E-03 2.10E-04
Manganese 1.6E-03 |b/MMBtu 1 2.80E-01 7.01E-03
Mercury 3.3E-06 |5/ MMBtu 1 6.14E-04 1.53E-05
Methyl bromide 1.3E-035 |5/ MMBtu 1 2.63E-03 6.97E-05
Methyl chloride 2.3E-05 |b/MMBtu 1 4.03E-03 1.01E-04
Trichloroethane, 1,1,1- 3.1E-035 b MMBtu 1 2.43E-03 1.26E-04
NaEhtha|EnE 9.7E-05 b/ MMEtu 1 1. 70E-02 4, 25E-04
Mickel 3.3E-05 b/ MMBtu 1 3. 78E-03 1.45E-04
Nitrophenal, 4- 1.1E-07 b/ MMEtu 1 1.93E-05 4,82E-07
Pentachlorophencl 3.1E-08 |5/ MMEtu i 8.54E-06 2.24E-07
Perchloroethylene 3.8E-035 |b/MMBtu 1 6.66E-03 1.67E-04
Phosphorus metal, yellow or white 2.7E-05 Ib/MMBtu 1 4.73E-03 1.18E-04
Polychlorinated biphenyls 8.2E-09 |b/MMBtu 1 1.43E-06 3.37E-08
Palyeyelic Organic Matter 1.3E-04 |b/MMBtu 1 2.19E-02 S.48E-04
Did‘l|ﬂr‘0pr‘upane, 1,2- 3.3E-05 Ib/MMBELU 1 5. 78E-03 1.45E-04
Salenium compounds 2.8E-06 |b/MMBEtu 1 4.91E-04 1.23E-05
Tetrachlorodibenzo-p-dioxin, 2,3,7,8- B.6E-12 Ib/MMEBEU i | 1.51E-09 3.77E-11
Trichloroethylens 3.0E-035 |b/MMBtu 1 2.26E-03 1.31E-04
Trichlorophencl, 2,4,6- 2.2E-08 Ib/MMBtu 1 3.B6E-06 S.64E-08
Vinyl chloride 1.8E-05 |5/ MMBtu 1 2. 16E-03 7.B9E-05
Total HAP Emissions [Biomass Combustion) 5.51 0.14

N0 - nitrous oxide
QDT - oven dried tons
PM - particulate matter

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

501, - sulfur dicxide
tpy - tons per year
VOC - volatile erganic compound

yT - year
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Calculation Basis

Table 3f

Potential Emissions
Dryer #1 Furnace Bypass (ES-FURNACEBYP-1) (Idle Mode)!

Enviva Pellets Northampton, LLC

Hourly Heat Input Capacity

5 MMBtu/hr

Annual Heat Input Capacity

2,500 MMBu/yr

Hours of Operation”

500 hrfyr

Potential Criteria Pollutant and Greenhouse Gas Emissions per Dryer Line

- Potential Emissions
E
Pollutant rission Units
Factor
Max Annual
(Ib/hr) | (tpy)
[&5) 0.60 Ib/MMBkw’ 2.00 0.75
NOy 0.22 Ib/MMBEL® 1.10 0.28
50, 0.025 Ib/MMBu’ 0.13 0.031
VOC 0.017 Ib/MMBE’ 0.085 0.021
Total PM 0.58 Ib/MMBEL* 2.89 0.72
Total PMyp 0.52 Ib/MMBEL” 2.59 0.65
Total PM, ¢ 0.45 Ib/MMBEL® 2.24 0.56
Motes:

* As part of this submittal Enviva is requesting a limit of 500 hours per year of "idle mode” for each furnace.
L 00, MOy, 50z PM, PMys, PMys, and VOC emission rates based on AP-42, Section 1.6 - Wood Residue Combustion in Bailers, 09/03 for bark/bark and
wiet wood/wet wood-fired boilers, PM.y and PM: = factors equal to the sum of the filterable and condensible factors from Table 1.6-1. VOC emission

factor exdudes formaldehyde.
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Dryer #1 Furnace Bypass (ES-FURNACEBYP-1) (Idle Mode)*®

Potential HAP Emissions per Dryer Line

Table 3f
Potential Emissions

Enviva Pellets Northampton, LLC

0 - carbon monosade

002 - carbon dioxide

O0se - carbon dioxide equivalent
HAP - hazardous air pollutant

hr - hour

kg - kilogram

Ib - pound

MMBtu - Million British thermal units
NOy - nitrogen omades

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

ODT - oven dried tons
P - particulate matter

I Potential Emissions

Pollutant E:::f::n Units Footnote Fiax Frmal

(b he) (tpwv)
Acetaldehyde 2. IDE-D4 Ib/MMBEL 1 4.15E-032 1.04E-03
Acrolein <. 00E-03 Ib/MMBtL 1 2.00E-D2 5. 00E-03
Formaldehyde 4.40E-03 b/ MMBtu 1 2. 20E-02 S5.90E-03
Phenol 5. 10E-05 b/ MMBEL 1 2.353E-D3 6. 3BE-05
Propionaldehyde 6. 10E-05 b/ MMEBtu 1 3.05E-04 7.63E-05
Acstophenone 3.2E-09 b/ MMBEL 1 1.50E-08 4, 00E-03
Antimony and compounds 7.9E-06 b/ MMBEL 1 3.95E-05 0.88E-06
Arsenic 2.2E-05 b/ MMBLL 1 1.10E-0=4 2. 79E-03
Banzo{a)pyrens 2.6E-06 I/ MMBEL 1 1.30E-05 3. 25E-06
Baryllium 1.1E-06 Ib/MMBEL 1 3.30E-D5 1.38E-06
Cadmium 4.1E-06 Ib/MMBtL 1 2.05E-05 2. 13E-06
Carbon tetrachloride 4.5E-05 b/ MMBtu 1 2.25E-04 5.63E-05
Chlorine 7.9E-04 b/ MMBEL 1 3.55E-03 5.88E-04
Chlorobenzene 3.3E-05 b/ MMEBtu 1 1.65E-04 4. 13E-05
Chromium—Cther compounds 2.1E-05 b/ MMBEL 1 1.05E-04 2.63E-05
Cobalt compounds &.5E-06 b/ MMBtL 1 3.25E-05 8.13E-06
Dinitroghenol, 2,4- 1.8E-07 b/ MMBLL 1 S.00E-07F 2. 23E-07
Bis{ 2-ethylhexylphthalate 4. 7E-08 I/ MMBEL 1 2.35E-07 S5.88E-08
Ethvl benzens 3.1E-05 Ib/MMBEL 1 1.55E-04 2.88E-05
Diichloroethane, 1,2- 2.5E-05 b/ MMBLL 1 1.45E-03 3.63E-03
Hydrochloric acid 1.9E-02 b/ MMBtu 1 5.530E-02 2.38BE-02
Lead 4.8E-05 b/ MMBEL 1 2. 20E-D=3 5. 00E-035
Manganess 1.6E-03 b/ MMEBtu 1 2.00E-03 2.00E-03
MerTury 3.3E-06 b/ MMBEL 1 1.75E-05 4, 3BE-D6
Methyl bromide 1.5E-05 b/ MMBEL 1 7.30E-035 1.88E-035
Methyl chloride 2.3E-05 b/ MMBLL 1 1.15E-04 2. 88E-035
Trichloroethans, 1,1,1- 3.1E-05 b/ MMBtuU 1 1.35E-03 3.BBE-03
Maphthalens 9. 7E-05 Ib/MMBEL 1 4.85E-04 1.21E-04
Nicksl 3.3E-05 b/ MMBLL 1 1.55E-03 4.13E-035
Nitrophenaol, 4- 1.1E-07 b/ MMBtu 1 3.30E-07 1.38E-07
Pentachlorophenol 3.1E-08 b/ MMBEL 1 2.33E-07 5. 3BE-08
Perchlorosthylenes 3.8E-05 b/ MMEBtu 1 1.590E-04 4, 75E-05
| Phosphorus metal, vellow or white 2.7E-05 b/ MMBEL 1 1.35E-04 3.3BE-05
Polychlorinated biphenvyls 8.2E-09 b/ MMBEL 1 4.08E-08 1.02E-08
Polvoydic Organic Matter 1.3E-04 b/ MMBLL 1 E.23E-04 1.56E-04
Dichloropropane, 1,2- 3.3E-05 b/ MMBtuU 1 1.55E-04 4, 13E-03
Selenium compounds 2.8E-06 by MBBEL 1 1.40E-05 3.50E-06
Tetrachlorodibenzo-p-dioxin, 2,3.7.8- 8.68E-12 Ib/MMEBEL 1 4.30E-11 1.08E-11
Trichloroethens 3.0E-05 b/ MMBEU 1 1.50E-D4 3. 7oE-03
Trichlorophenaol, 2,4.5- 2.2E-08 b/ MMBEL 1 1.10E-07F 2. 73E-08
Vinyl chloride 1.8E-05 Ib/MMBEL 1 S.00E-D5 2. 25E-05

Total HAP Emissions (Biomass Combustion) 0.16 0.039

Hotes:
. Emission factors for wood combustion in a stoker boiler from AP-42, Saction 1.6 - Wood Residue Combustion in Boilers, 009/03.
ALl iati .
CH, - methane Mz - nitrous oxide

DRAFT

PMys - particulate matter with an aemedynamic diameter less than 10 microns
P ¢ - particulate matter with an asrodynamic diameter of 2.5 microns or less

S50 - sulfur dicxide
tpy - tons per year
VOC - velatile organic compound

¥I - year
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Duct Burner Inputs

DRAFT

Table 3g
Potential Emissions

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

Duct Burner Rating 1 MMBtu/hr
Mumber of Duct Burners 2
Annual Operation 8,760 hrfyr

Potential Criteria Pollutant Emissions:

Potential Criteria Pollutant Emissions - Natural Gas Combustion

Emission _ Emission Potential Emissions
Pollutant Units Factor
Factor Source Max Annual
{1b/hr) {tpy]
Co 84.0 Ibf/MMsct Mote 1 0.16 0.72
MOy 50.0 Ibf/MMsct MNote 2 0.10 0.43
S0 0.60 Ib/MMsecf Note 1 0.0012 0.005
VOC 5.50 Ib/MMscf Note 1 0.01 0.05
FM/PM,/PM. ¢ Condensable 5.70 Ib/MMscf Mote 1 0.01 0.05
PM/PM,o/PM, 5 Filterable 1.90 Ib/MMscf Note 1 0.004 0.02
Total PM/PM,,/FM, . 0.015 0.065
Potential Criteria Pollutant Emissions - Propane Combustion
Emission _ Emission Potential Emissions
Pollutant Factor® Units ;actur T Annnal
ouree {Ib/hr) (tpy)
Co 7.50 Ib/Mgal Mote 3 0.16 0.72
NOy 6.50 Ib/Mgal Mote 4 0.14 0.62
S0 0.034 Ib/Mgal Mote 3,5 0.001 0.005
VOC 1.00 Ib/Mgal Mote 3 0.02 0.10
PM/PM, 5 PMs « Condensable 0.50 Ib/Mgal Mote 3 0.01 0.05
FM/PM, o PM. « Filterable 0.20 Ib/Magal Note 3 0.004 0.02
Total PM/PM,o/PM- < 0.015 0.067

Hotes:

=

(]

Biw/scf assumed per AP-42.

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

- Emission factors for NOy assume bumers are low Ny, burners, per email from Kai Simonsen (Enviva) on August 8, 2018.

- Emission factors for propane combustion obtained from AP-42 Saction 1.5 - Liquefied Petroleum Gas Combustion, 07/08. Propane heating
value of 91.5 MMBiu/Mgal assumed per AP-42.
- AP-42 Section 1.5 does not include an emission factor for low NOy, burmers, Per AP-42 Section 1.4, low NOy bumers reduca NOy, emissions

by accomplishing combustion in stages, reducing NOx emissions 40 to 85% relative to uncontrolled emission levels, A conservative control
effidency of 50% was applied to the uncontrolled NOx emission factor froam AP-42 Section 1.5. This reduction is consistent with the
magnitude of reduction between the uncontrolled and low NOy emission factors in AP-42 Section 1.4.

Residential Fusl Combustion .
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- 50, emissions are based on an assumed fuel sulfur content of 0.54 grains/100 ft* per A National Methodology and Emission Invantory for



Potential HAP and TAP Emissions

Dryer #1 Double Duct Burners {IES-DDE-1 and -2)

Table 3g
Potential Emissions

Enviva Pellets Northampton, LLC

DRAFT

P Potential Emissions
Pollutant HAP NC TAP voC EE::::" Units | Footnote | Max Annual

(b /bl [toy]

Duct Burners - Natural Gas/Propane Source

2-Methylnaphthalens ¥ N ¥ 2.4E-05 b/ MMzt 1 4, 7E-08 2.1E-07
3-Methylchloranthrens ¥ N ¥ 1.5E-08 I/ MMt 1 3.3E-09 1.5E-08
7.12-Dimethylbenz({za)anthracens ¥ M ¥ 1.6E-05 I/ MMsct 1 3.1E-08 1.4E-07
Acenaphthene ¥ N ¥ 1.8E-06 b/ MM=cf 1 3.3E-09 1.5E-08
Acenzphthylens ¥ M ¥ 1.2E-06 I/ MMsct 1 3.5E-09 1.5E-08
Acetaldehyde ¥ ¥ ¥ 1.56-05 |b/MMscf 1 3.0E-08 | 1.3E-07
Acrolein ¥ ¥ ¥ 1.8E-05 |b/MMscf 1 3.5E-08 | 1.5E-07
Ammonia N ¥ N 3.2 |b/MMscf 1 6.3E-03 | 2.7E-02
Anthracene v N ¥ 2.4E-06 Ib/MMscF 1 47E-03 | 2.1E-08
Arsenic ¥ ¥ N 2.0E-04 |b/MMscf 1 3507 | 1.7E-06
Benz{ajanthracene ¥ N ¥ 1.8E-06 |5/ MMsct 1 3.5E-09 1.5E-08
[Benzene v N ¥ 7.1E-04 b/ MMBtu 2 1.4E-03 | 6.26-03
[Benzo(a)pyrene ¥ ¥ ¥ 1.2E-06 |b/MMscf 1 2.4E-09 1,0E-08
Benzo(b)Ausranthene ¥ N ¥ 1.8E-06 |b/MMsc 1 3.56-09 1,5E-08
[Benzo(g,h.i}perylene ¥ N ¥ 1.2E-06 |b/MMscf 1 2.4E-09 1,0E-08
(Benzo(k flusranthene ¥ N ¥ 1.8E-06 lb/MMscf 1 3.56-09 1,5E-08
([Beryllium ¥ ¥ N 1.2E-03 Ib/MMscf 1 24E-08 | 1.0E-07
([Cadmium ¥ ¥ N 1.1E-03 Ib/MMscf 1 2.2E-06 | 9.4E-06
([Shromium VI ¥ N N 1.4E-03 b/MMscf 1 27606 | 1.2E-05
l[chrysene ¥ N ¥ 1.8E-06 Ib/MMscf 1 3509 | 1.5E-08
(lCabalt ¥ N N B.4E-05 Ib/MMscf 1 1.6E-07 7.2E-07
[Dibenzafa,h)anthracene ¥ N ¥ 1.2E-06 Ib/MMscf 1 24605 | 1.0E-08
[Dichlorobenzene ¥ ¥ ¥ 1.2E-03 Ib/MMscf 1 24606 | 1.0E-05
(Fluoranthene ¥ N ¥ 3.0E-06 |b/MMscF 1 5.9E-09 2.6E-08
[Flusrens ¥ N ¥ 2.8E-06 Ib/MMscf 1 55609 | 2.4E-08
(Formaldehyde ¥ ¥ ¥ 1.5E-03 b/ MMBitu 2 3.0E-03 1,3E-02
[Heszne ¥ ¥ ¥ 1.8 Ib/MMscf 1 35603 | 1.5E-02
||Indenn::1,2,3-::|]:n',' rene ¥ M ¥ 1.2E-06 [o/MMsct 1 3.5E-09 1.5E-08
(Lead ¥ N N 5.0E-04 |b/MMscf 1 5.8E-07 4,3E-06
[Manganese ¥ ¥ N 3.8E-04 Ib/MMscf 1 75807 | 3.3E-06
(Mercury ¥ ¥ N 2,6E-04 |b/MMscf 1 5,1E-07 2.2E-05
[Maphthalene ¥ N ¥ 6.1E-04 Ib/MMscf 1 1.2E-06 | 5.26-06
([Mickel v ¥ N 2.1E-03 Ib/MMscf 1 41E-06 | 1.8E-05
(Palycyclic Organic Matter ¥ N N 4.0E-03 b/MMBzu g 8.0E-05 3.3E-04
[Phenanthrene v N ¥ 1.7E-05 Ib/MMscf 1 3.3E-08 | 1.5E-07
Pyrene ¥ N ¥ 5.0E-06 |b/MMscf 1 3.8E-03 | 4.3E-08
Selenium compounds ¥ N N 2.4E-03 [o/MMsct 1 4,7E-08 2.1E-07
Toluene ¥ ¥ ¥ 3.4E-03 |b/MMscf 1 67E-06 | 2.3E-05
Total HAP Emissions (related to natural gas/propane)| 0.008 0.035

Taotal TAP Emissions (related to natural gas/propane) 0.01 0.056
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DRAFT

Table 3g
Potential Emissions
Dryer #1 Double Duct Burners (IES-DDB-1 and -2)
Enviva Pellets Northampton, LLC
Motes:

1 Emission factars for naturzl gas combustion are from NCDAQ Natural Gas Combustion Spreadshest and AP-42, Fifth Edition, Volume 1, Chapter 1.4 - Natural Gas Combustion, 07/98.
The emission factors for acetaldehyde, acrolein, and ammonia are cited in the NCDAQ spreadshest as being sourced from the USEPA's WebFIRE database.

% The duct burners can fire sither natural gas or propane; Propane is worst-case for these HAP emissions. Emission factors for propane combustion from the South Coast Air Quality

Management District's Air Emissions Reporting Tool for external combustion equipment fired with LPG.

Abbreviations:
CAS - chemical abstract service
CH, - methane
€O - carbon monoxide
€02 - carbon dioxide
C04e - carbon dioxide equivalent
HAP - hazardous air pollutant
hr - hour
kg - kilogram
|b - pound
MMEtu - Million British thermal units
NC - North Carolina

NOy - nitrogen oxides

45

N50 - nitrous oxide
ODT - oven dried tons

PM - particulate matter

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

RTO - regenerative thermal oxidizer
504 - sulfur dioxide

TAP - toxic air pollutant

tpy - tons per year

WOC - volatile organic compound

WESP - wet electrostatic precipitator

¥r - year



Calculation Basis

Table 3h
Potential Emissions
Dryer #1 Furnace Bypass (ES-FURNACEBYP-1) (Cold Startup)
Enviva Pellets Northampton, LLC

Hourly Heat Input Capacity®

26.3 MMBtu/hr

Annual Heat Input Capacity

1,315 MMBtu/yr

Hours of Operation®

50 hrjyr

Potential Criteria Pollutant and Greenhouse Gas Emissions per Dryer Line

Emission ) Potential Emissions
Pollutant Units
Factor
Max Annual
(Ib/hr) (tpy)
co 0.60 Ib/MMBtu? 15.78 0.39
NOy 0.22 Ib/MMBtu® 5.78 0.14
S0; 0.025 Ib/MMBtU’ 0.66 0.016
VOC 0.017 Ib/MMBtu’ 0.447 0.011
Total PM 0.58 Ib/MMBtu® 15.17 0.38
Total PM,, 0.52 Ib/MMBitu’ 13.59 0.34
Total PM, < 0.45 Ib/MMBtU? 11.75 0.29
Notes:

DRAFT

“ The hourly heat input for cold startup is estimated as follows (Hours 1-2, 6.75 MMBtu/hr; Hours 3-4, 13.5 MmBtu/hr; Hours 5-6, 20.25 MMBtu/hr; and Hours 7-8, 27
MMBtu/hr). Emissions are conservatively based on the heat input rate of 27 MMBtu/hr.

% Estimated annual hours for cold startup.

3O, NOy, 503, PMyg, PM; 5, and VOC emission rates based on AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03 for bark/bark and wet wood/wet wood-

fired boilers. PMyy 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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Potential HAP Emissions per Dryer Line

Table 3h
Potential Emissions

Dryer #1 Furnace Bypass (ES-FURNACEBYP-1) {Cold Startup)
Enviva Pellets Northampton, LLC

Emission Potential Emissions
Pollutant Factar Units Footnote Max ys—
(b hr) (tpy
Acetaldehyde 3.30E-04 L MMEBtu 1 2.18E-02 5.46E-04
Acrolein 4.00E-03 b/MMEtu 1 1.03E-01 2.63E-03
Formaldehyde 4. 40E-03 L/MMEEu 1 1.16E-01 2.89E-03
Phend 3.10E-05 b MMBtu 1 1.34E-03 | 3.35E-05
Propionaldehyde 6.10E-05 b/ MM Bty 1 1.60E-03 4.01E-05
Acetophenone 3.2E-09 B/ MM Bty il 8.41E-08 2.10E-09
Antimony and compounds 7.9E-0& b/ MMBtu 1 2.08E-04 3.15E-06
Arsenic 2.2E-05 B/MMEBtu 1 3. 7BE-D4 1.43E-05
Benzolaoyrens 2.6E-06 B/ MM Bty i &.84E-05 1.71E-06
Beryllium 1.1E-D& L/MMEtu 1 2.B9E-D5 7.23E-0F
Cadmium 4 1E-D& b/MMEtu 1 1.08E-D4 2.70E-D6
Carbon tetrachloride 4.5E-05 bh/MMEBtu 1 1.18E-03 2.96E-05
Chlorine 7.5E-D4 b/MMEtu 1 2.08E-D2 3.15E-04
Chlorohenzene 3.3E-05 b/ MMEBtu 1 8.68E-04 [ 2.17E-05
Chromium-0ther compounds 2.1E-05 L MMEBtu 1 5.52E-04 1.38E-05
Cobalt compounds 6.5E-06 B/MMBtu 1 1.71E-D4 4.27E-06
Dinirophencl, 2,4- 1.8E-07 E/MMBtu 1 4.73E-D6 1.18E-07
Dil 2-ethylhexyl jphthalate 4.7E-08 b/ MM Bty 1 1.24E-06 3.05E-08
Ethyl benzene 3.1E-05 b/ MM Bty 1 8.15E-04 2.04E-05
Dichloroethane, 1,2- 2.9E-05 b/ MM Bt i 7.63E-04 1.91E-05
Hydrochloric acd 1.9E-02 b/ MM Bty 1 5.00E-01 1.25E-02
Lead 4, 8E-05 h/MMEtu 1 1.26E-03 3.16E-05
Manganese 1.6E-03 b/ MMBtu i 4.21E-02 1.05E-03
Merncury 3.3E-0& L MMEtu 1 9. 20E-D5 2.30E-D06
Methyl bromide 1.5E-05 E/MMEtu 1 2.94E-D4 9.86E-D6
Methyl chloride 2.3E-05 E/MMBtu 1 &6.03E-D4 1.51E-05
Trichloroethane, 1,1,1- 3.1E-05 b/ MM Bty 1 8.15E-04 2.04E-05
Maphthalens 5.7E-05 b/ MM Bty 1 2.55E-03 6.28E-05
Mickel 3.3E-05 b/ MM Bty 1 8.68E-D4 2.17E-05
Nitrophenol, 4- 1.1E-07 b/MMEtu 1 2.B9E-D6 7.23E-D08
Pentachlorophencl 5.1E-08 b/ MMEtu 1 1.34E-06 3.35E-D8
Perchloroethylens 3.8E-05 b/ MM Bitu 1 9.99E-04 | 2.50E-05
Phosphorus metal, vellow or white 2.7E-05 b/ MMEBtu 1 7.10E-04 1.77E-05
Paolychlorinated biphenyls 3.2E-09 E/MMEtu i 2.14E-07 5.36E-09
Polycyclic Organic Matter 1.3E-04 B/MMBtu 1 3.25E-03 8.22E-05
Dichloropropane, 1,2- 3.3E-05 B/ MMEBtu 1 8.6BE-04 2.17E-05
Selenium compounds 2.8E-06 bh/MMEBtu 1 7.36E-05 1.B4E-06
Tetrachlorodibenzo-p-dioxin, 2,3,7,8- 8.6E-12 b/ MM Bty 1 2.26E-10 5.63E-12
Trichleroethylens 3.0E-05 b/ MM Bty 1 7.89E-04 1.97E-05
Trichlerophenel, 2,4,6- 2.2E-08 b MMBtu 1 5.78E-07 1.45E-08
Vinyl chloride 1.3E-05 b/MMBtu 1 4.73E-D4 1.18E-05
Total HAF Emissions [Biomass Combustion] 0.83 0.021
Hobes:

1. Emission factors For wood combustion in a stoker Bodler from AP-42, Section 1.6 - Wood Residuse Combustion in Bollers, 09/03.

Abbreviations:
CHy - methane
C0 - carbon monoxide
C02 - carbon dioxide
C0.e - carbon dioxdide equivalent
HAP - hazardous air pollutant
hr - hiour
kg - kilgram
Ib - pound
MEBtu - Million British thermal units
Ny - nitrogen oxides

Beference;

N0 - nitrous oxide
ODT - owen dried tons
PH - particulate matter

PH,, - particulate matter with an aensdynamic diameter ess than 10 microns
PH, . - particulate matter with an aerodynamic diameter of 2.5 microns or less

S0, - sulfur dioxide
by - LonS per year

WOC - volatie organic compound

YT - Year

AP-42, Section 1.6 - ‘Wood Residue Combustion in Bollers, 079/03
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Calculation Basis

Table 4a

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

Annual Dried Wood Throughput®

781,255 ODT/year

Max. Hourly Dried Wood Throughput of Dryer

§2.10 ODT/hr

Burner Heat Input

180.0 MMBtu/hr

DRAFT

Percent Hardwood 20.0%
Percent Softwood B80.0%
Annual Operation 8,760 hrlyr
Annual Heat Input 1,576,800 MMBtu/yr
Number of RTO Burners 4
RTO Burner Rating 8 MMBtu/hr
RTO Control Efficiency 57.50%
Potential Criteria Emissions
Uncontrolled Controlled
Biomass } L Emissions Emissions
Pollutant Unit E Factor 5
ofiutan Emission Factor ks fission Factor source Max Annual Max | Annual
(Ib/hr) | (tpy) | (Ib/hr) | (tpy)
co 0.4 lbfoDT Note 2 -- - 32.04 156.3
NOy 22.23 Ib/hr MNote 2 - - 22.23 97.4
PM/PM,o/PM 5 ¢
’ 7.6 Ib/hr Note 4 -- - 7.60 33.3
(Filterable + Condensahle) fh =
50, 0,025 |b/MMBku AP-42, Saction 1.6 - - 450 | 137
Total VOC (as propane) 2,640 IbfODT Note 5 216,74 1031.3 5.42 23.8

Yotes:

* 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 £20,000
ODT/yr, respectively, the combined throughput of both dryers will net exceed 781,253 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. Ib/ODT), the total emissions are estimated based on the total throughput of 781,255 ODT/yr.
- Where individual dryer emissions are calculated based on fuel use (i.e. l5/MMBtu or Ib/MMscf) or hourly test/vendor data (i.e., lb/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.
- Dryer line 1 described as 173.3 MMBtu/hr = 135.3 MMBtu/hr from the grate and 2 additional 10 MMBtu/hr dust burners permitted but not added.
? C0 emissions based on data from similar Enviva facilities and information from NCASI database.

NDx emissions based on stack test results from similar Enviva facility plus 20% contingency.

¥ No emission factor is provided in AP-42, Section 10.6.2 for 50; for rotary dryers. Enviva has conservatively calculated S0, 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 data from similar Enviva faciities.

% VOC emission factor based on source test data for similar pellet manufacturing facilities and represents uncontrolled emissions.
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Caloulaton Basls

Table 4b
Potential HAP and TAP Emissions

Dryer #2 (ES-DRYER-Z, CD-WESP-2, CD-RTO-2)

Enviva Pellets Northampton, LLC

DRAFT

IA.I1I'|I.I-aI Dried Wood Throughput ™ THL,25E QDT year
IHa:-r_ Hourly Dried Wood Throoghput of Dryer BEZ. 10 QDT hr
IE-uI'nlr [t ]nEut 180,00 MMBEu /e
Peroent Hardwood QEU“-H:
[Percert Softwocd B0
Annual Dperation B TS0 hirtyr
annual Heat Dnput 1,576,800 MMEBtu/yr
Mumber of RTD Burmers 4
|[ETO Bumer Rating B MMEBtu/hr
IFETUI Comtrol Effidency T _Er
PFobential HAF and TAF Emissions
Emisshon Fotertial Emissions
PFollutant HAP MNC TAF WOeC Factor Uniles Footrnote Max =1
f1b iy [towi
|Bicmass Source
Aoetaldehyde b3 L i -TE-0O1 1b"O0T 1 0.35 1.54
BArrobein T b w 1.1E-01 16"O0T 1 0.23 1.07
|Fn-'—r.'.|h:-|:'|'.-'|:-|: ¥ b k) 1.4E-01 16" 3OT 1 0.2 1.0
IHEtha'll:\i b3 L ks 1.0E-01 16"O0T 1 022 1.02
IF"hI!rﬂ- T b b 5. BE-0O2 16"O0T 1 0.1z 0.58
lF’TD;!II:Im dehyde b i i A.9E-02 16:"20T 1 0,38
ABDETo phanone b3 L] i 3. ZFE-09 | MM ETu =3 6. 3E-08
Anfimorry and compounds L L L 7.SE-O8 |bs' MM BEDu 2,4 4. SE-04
Arsenic b3 L L] Z.ZE-05 |y PP ETu =, £.9E-04 1.3E-03
|Beroene L3 L i 4. ZFE-073 |y MMETu =3 1.9E-02 2.3E-02
IEI:I'EDI«:]I:'.-T\:'II: b b b £.5E-D8 | M MEtu 2,3 1.ZE-05 5.1E-05
IE-I':I".I1IILT b3 L L] 1. 1E-Df |y PP ETu =, 1.4E-05 G,
Cadmium L3 L L #4_1E-D&. |ByMMETu =, 4 5.4E-05 Z.3E-04
Carton tetrachilarde b b i +.5E-05 | B MM ETu =, 3 = 0E-04 =.9E-04
Chiloring b3 L L] 7.9E-D4 |y MM ETu =9 1.4E-01 6. ZE-01
Chilorobenzene L3 L w 3.2E-O5 b MM By =3 1.5E-04 5.5E-04
Chiboinorhoirms b b i Z.BE-05 | B¢’ MM By =3 1.3E-D4 5.5E-04
Chiromium VI L M 3 .5E-D56 b MM BTy 2,45 & .5E-05 Z.0E-04
Chiramilum—Cther compourds T L} M 1.8E-05% I MM BETu =4 Z2.3E-04 1.0E-03
Cobalt compounds b3 4} M L.S5E-OL | MM BTy =, =.5E-05 e
lDd’l:"DEI:I’:! e, 1,3~ b3 b ks Z.9E-05 | MM BETu £.3 1.3E-D4 5.TE-04
|oichicropropane, 1,2- 3 [ £ 2. 3E-08 b MM Btu ] L.SE-D4 . SE-D4
ID nitropheEnol, 2, %- b [ i 1.8E-07 | B¢’ MM By =3 =.1E-07 A.5E-00
ID { 2-ethyihexylliphthalate L3 L i 4. TE-O8 b’ MM BETu =3 2. 1E-O7 9. 3E-07
IET'I\'I benzers b M b 3. 1E-05 | ' M MEfu 2,3 1.4E-04 5. 1E-04
II—-E'\-Cﬂl:I'lIDI'I:IE benzo-p-dioaon, 1,.3.3.6.7,8- ul L i 1.8E-11 | MM BTy £,3 E.1E-1 3.5E-140
II—".-'\:II'I:I:I:'III:II'I: acid L3 L M 1.9E-02 b’ MM BETu 2,6 3.4E-01 1. SE+0k
ILI::h: b i M +.2E-05 | ¢ MM By =, L. BE-04 <. FE-03
IH:!I‘-Q:!I‘-I".-’.-E b3 L M GE-03 | MM BTy =, £ 1E-02 2
IH-\:n:Lr'.-' L3 L M 3.5E-0O6 b MM By =, 4 4. 5E-05 R
IH-\:th’!.' Eroormiche b [ i 1.5E-05 | B¢’ MM By =3 L.8E-05 R
IHEth'!.' chiorice L3 L L Z.ZE-0O5 b MM BTy £.3 1.0E-D4 &,
Ir"1-t':l:|'|'5.I ethyl ketone M b b 5. 4E-DE | ' M MEfu 2,3 2. 4E-05 1
IH-\:th’!.' iz ohiloride b3 L i Z.JE-04 |’ MM ETu £,3 1.3E-03 TE-
Iha:rtha _ul] b3 ™ ks 9. TE-O5 Iy M METu £.3 & EE-04 1.9E-
Ih chel b b L] 3.ZE-O5 I MMELu =4 4 ZE-04 1.9E-
Ih tropherol, 4- b3 M b 1. 1E-07 |y PMME DU £,.3 S.0E-07 =.JE-
IF‘E'II::!I:'III:II‘EH:\-'I-H‘-D-I b3 b L 5 1E-08 Iy MMETu 2 Z.3e-0O7 1.0E~
IF"I:"\:I' joroebhylene b b M 3.8E-05 | M MEtu r 1.TE-04 -SE-
IF"hI:I"::I'D"J': metal, yellow or white b3 L] M Z.TE-05 | MM BTy =, 3.5E-04 1.5E-
IF‘ﬂ-'!.\:hﬂ-l'lr:!l:n:n: Biphernyis L3 L i B8.2E-09 b’ MM BETu =3 3. TE-08 1.56E-
IF‘D oyclic Urganic Matter b i M 1.3E-D4 | ¢ MM By ] . GE-04 =. SE-
SehErilum COrmposU ncs. b3 L] M Z.EE-Db | MM BTy =, 3. TE-05 1.5E-
Styrene L3 L w 1.9E-03 b MM By =3 =2.56E-03 3. TE-0O2
Tetrmchilonodibenzo-p-dioxin, 2,3, 7,8- b b i S.6E-12 | B¢’ MM By =3 3.9E-11 1.FE-10
Taluerss L3 L L 3.0E-05 b MM BTy £.3 1. E-D 5.9E-04
Trichloroethane, 1,1, 1- L3 L M 3.1E-O5 b MM By 2 1. 4E-D4 5. 1E-04
Trchlocroethyvlene b3 L i 3.0E-05 | MM BTy £,3 1. 4E-D4 5.9E-04
Trichlorofluosrmomethane ™ L i 4 1E-05 b’ MM BETu =3 1.2E-D4 2.1E-04
Trchicropranol, Z,4,5- b i i <£.ZE-08 | ¢ MM By =, 3 2.9E-08
Wil chiorde b3 L i 1.BE-05 | MM ETu =3 =.1E-05
Eyheree b3 b i 2. 5E-O05 Ib' MMEBTU =3 1.1E-D4
I Total HAF Emissions (related to omxss b 1.B2 2.4
I Total TAPF Emissions (related to biomiass | 1.532 F.03
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Table 4b
Potential HAP and TAP Emissions
Dryer #2 (ES-DRYER-2, CD-WESP-2, CD-RTO-2)
Enviva Pellets Northampton, LLC

P ial Emissi
Pollutant HAP NC TAP voc ";‘:::" Units Footnote i ARt
(Ib/hr) (toy)
|IRTO - Natural Gas /Propane Source
2-Methyinaphthalens Y N ¥ 2.48-05 T/ MM scf 7 7.S€-07 3.38-06
3-Methyichiccanthrene ¥ N Y 1.8E-06 1Y MMsc 7 5.66-08 2.56-07
7,12-Dimethylibenz{ajanthracene Y N Y 1.6E-05 Y MM acf 7 5.08-07 2.2E-06
A cenaphithens ¥ N Y 1.8E-06 It MMscf 7 5.66-08 2.56-07
A cenaphthylene Y N Y 1.88-06 B MMact 7 5.66-08 2.56-07
hcetaldehyde Y Y Y 1.5E-05 b/ MMt 7 4.88-07 2.1E-06
Acrotein Y ¥ Y 1.86-05 o/ MMacs 7 5.66-07 2.56-06
[Ammonia N Y N 3.2 b/ MMscf 7 1.0€-01 4.45-01
Arthracene Y N Y 2.4E-06 B/ MMacd 7 7.58-08 3.32-07
A rsenic Y Y N 2.0E-04 b/ MMscf 7 6.3E-06 2.7E-05
Benz{alanthracene Y N Y 1.86-06 I/ MMacs 7 5.66-08 2.56-07
|[Benzene ¥ N ¥ 7.16-04 T MM Bty [ 2.3E-02 1.0E-C1
[[Benzota)pyrens Y ¥ ¥ 1.26-06 I/ MMacs 7 3.86-08 1.66-07
[IBenzo@Mvoranthene Y N ¥ 1.86-06 1b/MMscf 7 5.6E-08 2.56-07
||Benzotg, b ilperyiene Y N ¥ 1.26-06 Ib/MMscs 7 3.82-08 1.66-07
[[Benzoc)fiucranthene Y N Y 1.8E-06 ity MMsct 7 5.66-08 2.56-07
[|Beryliium Y Y N 1.28-05 iy MMact 7 3.85-07 1.6E-06
|lcadmium Y Y N 1.1€-03 ity MM s 7 3.56-05 1.5E-04
llEhromium vi Y N N 1.48-03 b/ MMacd 7 4.48-05 1.56-04
[[Ehrysene Y N Y 1.8E-06 ib/MMecf 7 5.6€-08 2.5E-07
|lcotsit Y N N 8.48-05 i/ MMacd 7 2.6E-06 1.2E-05
||penzols, hianthracene Y N Y 1.2E-06 ib/MMscf 7 3.88-08 1.66-07
|[oichiorobenzene Y Y Y 1.28-03 o/ MMacd 7 3.86-05 1.66-04
[IFlucranthene Y N Y 3.0E-06 ib/MMscf 7 S.4E-08 4.1E-07
|[Flsorene Y N Y 2.8E-06 iy MM e 7 8.86-08 3.88-07
|[Formaldehyde Y Y Y 1.5£-03 1b/MM Btu a 4.88-02 2.1E-01
||Hexane Y Y Y 1.8 i MMacf 7 5.6E-02 2.56-01
[ltndeno( 3, 2, 3-cd) pyrens Y N Y 1.8€-06 it/ MMscf 7 5.66-08 2.56-07
||Lesa Y N N 5.0E-04 o MMac 7 1.68-05 6.9E-05
[Manganese Y Y N 3.8E-04 ity MMscf 7 1.26-05 5.28-05
|IMercury Y ¥ N 2.6E-04 I/ MMsct 7 8.2E-06 31.6E-05
|INaphissiene ¥ N ¥ 6.16-04 b/ MMsef 7 1.9€-05 8.4E-05
| Y ¥ N 2.1E-03 B/ MMoc 7 6.66-05 2.95-04
[[Potyeyclic Organic Matter ¥ N N 4.08-05 /MM Btu 2 1.35-03 5.6£-03
|lFhenanthrene Y N Y 1.76-05 b/ MMac 7 5.36-07 2.3E-06
|lpyrene ¥ N ¥ 5.06-06 b/ MM s 7 1.66-07 6.9E-07
|selenium compounds Y N N 2.4E-05 1b/MMscs ? 7.56-07 3.3E-06
Toluene ¥ Y Y 3.46-03 b/ MMsef 7 1.1E-04 4.7E-04
Total HAP Emissions (related to natural gas/propane) 0.13 0.56
Total TAP Emissh {related to al gas /pr ) 0.21 0.46
Motes:
* Emission Sactor derfved based on stack testing data from comparable Erviva fadiities and/or eng 9 Judg and includ. Y. The factors represent uncontrolled
emissions.
* Emission Sactors (criteria and HAP/TAP) for wood combustion In a stoker boller from NCDAQ Wood Waste O " Spr h AP-&2, Fifth Ecition, Volume &, Chapter 1.6 - Wood
Resicue Combastion In Bollers, 09/03.
3 The control effidency of 97.5% for the 8TO is applied to all VOC hazardouws and toxic poliutants
4 The control effidency of the wet electrostatic precipitator (WESP) for flilterable particulate matter ks applied to all metal ang toxic p from the dryer and dact burners.
Actual design fliterabie efficency is estimated to 96.4%, but 92.75% & assumed for toxics permitting.
WESP Control Efidency for metal HAP 92.8%
L Chromium VI s 2 subset of chr compounds, which is accountad for separately as a HAP. As such, Chromium VI i only caiculated as a TAP.
“ The WESP ploys a t-a} n Its cparation in which hydrochioric acid will have high water solubility. This caustic sclution will neutralize the ackd and effectively control t by
903%, per conversation on October 18, 2011 with Steven A d, P.E. of L QA clates, 2 manufacturer of WESPs.
WESP HCI Control EMidency S0.00%

1. Emission Sctors for natural gas combastion are from NCDAQ Natural Gas Combustion Spreadzsheet and AP-42, Fifth Eciticn, Volume 1, Chapter 1.4 - Natural Gas Combustion, 07/98. The
emission factors for acetaldehyde, acclein, and ammonia are cited In the NCDAQ spreadsheet a5 being sourced from the USEPA's WebFIRE catabase.

* The RTO bumers can fire either natural gas or propane; Propane is worst-case for these HAP emissions. Emission factors for propane combustion from the South Coast Alr Quality
Management District’s Alr Emissions Reporting Tocl for external combustion equipment fired with LPG,

* It was assumed that chiorine is not oxddized In the RTO,

- anmust dried wood throughput & 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

ooT/yr, ¢ vely, the throughput of both dryers will not exceas 781,255 OOT/yr. In order o to provide Enviva with the fiexidility to use cither dryer line up
to itz individual capacity, the total emissions from the two dryer lines are based on the total Xy throughput and micaiated as follows:

-~ Where dryer are based on throughput (Le IbyOOT), the totai emissions are estimated based on the il throughput of 781 255 ODT/yr.
- dryer are based on fuel use (Lo, DYMMBIL or IbyMMscT), the total er are Y

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

CAS - chemical abstract service
CH, - methane

CO - carbon monoxide

C02 - carbon dioxide

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

hr - hour

kg - kilogram

Ib - pound

MMBtu - Million British thermal units
NC - North Carolina

NOy - nitrogen oxides

Table 4b

DRAFT

Potential HAP and TAP Emissions
Dryer #2 (ES-DRYER-2, CD-WESP-2, CD-RT0-2)
Enviva Pellets Northampton, LLC

51

N0 - nitrous oxide
ODT - oven dried tons

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

PM; 5 - particulate matter with an aerodynamic diameter of 2.5 microns or less
RTO - regenerative thermal oxidizer

S0, - sulfur dioxide

TAP - toxic air pollutant

tpy - tons per year
VOC - volatile organic compound
WESP - wet electrostatic precipitator

yr - year



Calculation Basis

Table 4c

Potential Emissions

Dryer #2 Bypass (ES-DRYERBYP-2) (Full Capacity)®
Enviva Pellets Northampton, LLC

Hourly Throughput

82.10 ODT/hr

Hourly Heat Input Capacity

180 MMBtu/hr

Annual Heat Input Capacity

9,000 MMBtu/yr

Hours of Operation®

50 hrfyr

Potential Criteria Pollutant and Greenhouse Gas Emissions per Dryer Line

Emission Potential Emissions
Pollutant Factor Units

Max Annual
(Ib/hr) (tpy)
co 21.4 Ib/hr 21.4 0.54
NO 26.3 Ib/hr? 26.3 0.66
S0, 0.025 Ib/MMBtu’ 4.50 0.113
VOC 14.0 Ib/hr? 14.0 0.35
PM/PMyq/PM, 5 Condensable 0.017 Ib/MMBtu* 3.06 0.077
PM/PMyq/PM, 5 Filterable 0.33 Ib/MMBtu® 59.4 1.49
Total PM/PM;g/PM; 5 62.5 1.56

Notes:

DRAFT

L During startup and shutdown (for temperature control) or malfunction, excess emissions can be vented out either the dryer bypass stacks or the
furnace bypass stacks. Use of the bypass stacks is limited to 2 hours in any 24-hour period and 50 hours per 12-month rolling period for each dryer
line. As the feed to the dryer is typically stopped during shutdown and malfunction events, the hourly throughput is equal to the annual average of the

dryer feed rate.

2 CO, NOy, and VOC emission rates based on data from a comparable Enviva facility.
¥ No emission factor is provided in AP-42, Section 10.6.2 for S0, for rotary dryers. Enviva has conservatively calculated S0, emissions based on AP-42,
Section 1.6 - Wood Residue Combustion in Boilers, 09/03.

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

> Uncontrolled filterable PM emission factor is based on testing at a comparable Enviva facility.
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Table 4c
Potential Emissions
Dryer #2 Bypass (ES-DRYEREYP-2) (Full Capacity)®
Enviva Pellets Northampton, LLC

Potential HAP Emissions per Dryer Line

— Potential Emissions®
Pollutant E::z:::“ Units Footnote o o]
(b by

Acetaldehyde 0.163 [B/ODT 2 13.8 0.33

Acrolein 0.110 BT 2 5.03 0.23

FDrrr'Lah:IEh}'de 0,144 Ib/ODT 2 11.78 0.29

Meathanol 0.105 b/ ODT 2 8.61 0.22

Phenol 0,058 b/ DT 2 4,73 0.12

Propionaldehyde 0.035 [b/ODT z 3.16 0.079
Acetophenone 3.2E-05% Ib/MMBzu 3 3.76E-D7 1.44E-08
Antimony and compounds 7.9E-0& Ib/MMBzu ] 1.42E-03 3.06E-03
Arsenic 2.2E-03 Ib/MMBzu 3 3.96E-D3 9. 90E-03
Benzolapyrens 2.6E-DE I5/MMBzu E] 4.6BE-024 [ 1.17E-05
Beryllum 1.1E-06 b/ MMBzu 3 1.98E-04 | 4.95E-D&
E'.EE miurm 4. 1E-D6 Ib/MMBzu 3 7. IBE-D 1.83E-03
Carbon tetrachloride 4.5E-D5 Ib/MMBzu 3 2.10E-D3 2.03E-04
Chlorine 7.9E-04 I6/MMBru 3 1.42E-01 | 3.56E-03
Chlorcbenzens 3.3E-03 Ib/MMBzu 3 3.94F-03 1.49E-04
Chremum-—Other compounds 1.BE-05 Ib/MMBzu 2 3.15E-023 | 7.B8E-05
Cobalt compounds 6.5E-06 I6/MMBru 3 1.17E-03 | 2.93E-05
Dinrophenol, 2.4- 1.8BE-07F Ib/MMBzu 3 3.24FE-D5 B.10E-D7F
Ditz—#-,- hexyllphthalate 4.7E-0F I5/MMBtu 3 8.46E-06 | 2.12E-07
Ethy] Benzene 3.1E05 I6/MMBtu 3 5.50E-03 | 1.20E-04
Dichloroethane, 1,2- 2.9E-03 Ib/MMBzu 3 3.22E-03 1.31E-04
Hydrechloric acid 1.9E-02 Ib/MMBzu 3 2.42E+00 | B.55E-D2
Lead 4 8E-05 Ib/MMBzu 3 2.64E-03 2. 16E-0<4
Mamganese 1.6E-03 Ib/MMBzu 3 2.88E-D01 7.20E-D03
Mercury 3.5E-06 Ib/MMBzu 3 6. 30E-02 1.58E-03
Mathvl bromide 1.5E-05 Ib/MMBzu 3 2.70E-D3 6. 72E-05
Methvl chloride 2.3E-05 Ib/MMBzu 3 4, 14F-03 1.04E-04
Trichloroethane, 1,1,1- 3.1E-03 Ib/MMBzu 3 3.2BE-03 1.40E-04
Naphthalene 5.7E-03 Ib/MMBzu 3 1.75E-D2 <4,37E-04
N'$| 3.3E-03 Ib/MMBIu 3 534 E-D3 1.49E-04
Mitrophenol, 4- 1.1E-07F Ib/MMBzu 3 1.9BE-DS 4. 95E-07
Peﬁﬁ crophenol 3.1E-08 Ib/MMBzu 3 S.1BE-DS 2. 30E-07
Perchloroethylene J.BE-03 Ib/MMBzu 3 6. 34E-03 1.71E-04
iy metal, yellow or 2.7E-05 Ib/MMBzu 3 4.86E-03 | 1.22E-04
Polychlorinated biphen 8.2E-09 b/ MMBzu 3 1.47E-D& 3.67E-D8
Polycyclic Organic Matter 1.3E-04 Ib/MMBzu 3 2.25E-02 | 5.63E-04
Dhichloropropane, 1,2- 3.3E-03 Ib/MMBzu 3 3.94F-03 1.49E-04
Selenium compounds 2.BE-0& Ib/MMBtu ] 5.04E-04 | 1.26E-05
Ef;[?f;l“'””'be”z“"’ diosdn, 8.6E-12 Ib/MMBzu 3 1.556-09 | 3.87E-11
Trichloroethylene J.0E-05 Ib/MMBzu 3 3.40E-D3 1.35E-04
Tr'ii:FlEH:-pFlenn . 236 2.2E-08 Ib/MMBzu 3 3.96E-D6 9, 90E-08
Vinyl chloride 1.8E-05 IE/MMEBtu 3 3.24E-03_| B.10E-05

Total HAP Emissions 33.12 1.38

Motes:

L During dryer bypass emissions are not contralled by the WESP and RTO; however, combustion In the furnsce still results in & reduction in organic HAP
emission rates.

3 Organic HAP emissions rabes were derived based on stack besting dats from obier similar Enviva plants and/or engineering judgerment.

31 Emission Factors for wood combustion In a stoker boller from AP-42, Section 1.6 - Wood Residuse Combustion in Bollers, 0903,

Abbrevisbions:
CHy - methane ODT - oven dried tons
00 - carbon monoxide PM - particulate matter
002 - carbon dioxide PM,,, - particulate matter with an aercdynamic diameter less than 10 microns
002 - carbon dioxide equ halent PM ;= - p\arﬂcular_e matter with an aemdg.-namlr: diameter of 2.5 milcrons or legs
HAP - hazrardous air pollutEnt RTO - repensrative thermal axidizer
hr - hour S0, - sulfur diodde
kg - kilogram oy - BONS per year
Iy - posnd WOC - wolatile argankc compaund
HMBEU - Million British therrmal unibs WESP - wel aelacbrostatic pre{:lpltatﬂ.r
Ny - nitrogen axides Wr - year

N.0 - nitrous owide

AP-42, Section 1.6 - Wood Residee Combuestion In Bollers, 09003
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Table 4d
Potential Emissions

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

Calculation Basis

Hourly Heat Input Capacity 180 MMBtu/hr
Annual Heat Input Capacity 9,000 MMBtu/yr
Hours of Operation® 50 hr/yr

Potential Criteria Pollutant and Greenhouse Gas Emissions per Dryer Line

Emission . Potential Emissions
Pollutant Factor Units

Max Annual

(Ib/hr) (tpy)
co 0.60 Ib/MMBtu® | 108.0 2.70
NOy 0.22 Ib/MMBtu® | 39.60 0.99
S0, 0.025 Ib/MMBtu®> |  4.50 0.113
VOC 0.017 Ib/MMBtu® | 3.06 0.077
Total PM/PM,y/PM, 5 0.58 Ib/MMBtu® | 103.9 2.60

Notes:
L

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

stacks. Use of the bypass stacks is limited to 2 hours in any 24-hour period and 50 hours per 12-maenth rolling period for each dryer line.
% CO, NOy, 504, 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 emissien factor excludes formaldehyde.
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Potential HAP Emissions per Dryer Line

Table ad

Potential Emissions
Dryer #2 Furnace Bypass (ES-FURNACEBYP-2) (Full Capacity)?!

Enviva Pellets Northampton, LLT

Potential Emissions

Emiission .
Pollutant Factor Units Footnote Mox Annoal
{Ib/he) (tpy)
Acetaldshyde B.30E-D4 Ib/MMBiu 1 1.459E-01 3. 7403
Acrolein 4.00E-03 b/ MMBTu 1 7.20E-01 1.BOE-02
Formaldehvde 4. 40E-03 b/ BB B 1 7.92E-01 1.98E-02
Phencl 3.10E-D05 by MM B 1 9.18E-03 2.30E-04
Propicnaldehyde 6.10E-DS b/ MMBtu 1 1.10E-D2 2.7 -0
Acetophenone 2.2E09 by MM B 1 3.76E-07F 1.44E-08
Antimony and compounds 7.9E-0& L= i 1.42E-03 3.56E-05
Arsenic 2.2E-05 Ja"MiBl:u 1 3.96E-03 9, 90E-03
Benzol a jpyrens 2.6E-0&5 by BB B 1 4.68E-04 1.17E-05
Beryllium 1.1E-06 by BB BT 1 1.58E-04 4.95E-0&
Cadrmium 4.1E-06 by MM B 1 7.38E-04 1.85E-05
Carbon tetrachloride 4. 3E-05 T/ MMBDU 1 8.10E-03 2.03E-04
Chlorine 7.9E-D4 b/ MMBTu 1 1.42E-01 2.096E-03
Chlorobenzens 3.3E-05 by BB B 1 3.94E-03 1.45E-04
Chromium—Cther compounds 2.1E-05 by MMBiu 1 3.78E-03 9.45E-05
Cobalt compounds 6.5E-05 by MM B 1 1.17E-03 2.93E-05
Dinitroghenol, 2,4~ 1.8E-07 b/ MBI 1 2.24E-05 8. 10E-07
Di{ 2-ethylhesxyl )ohthalate 4. 7E-08 b/ MMEi 1 B.46E-06 | 2.12E-07
vl benzane 3.1E-05 16/ MMBtu 1 5.538E-03 1.40E-04
Dichloroethane, 1,2- 2.9e-05 b/ BB B 1 S.22E-03 1.31E04
Hydrochloric acd 1.9e-02 by MM B 1 2.42E4+00 B.55E-02
Lead 4.8E-05 b/ MBMBiu 1 B.54E-03 2. 16E-04
Manganesa 1.6E-03 by MM B 1 2.88E-01 7.20E-03
Mearcury 3.3E-0& b/ MMBTu 1 5. 30E-04 1.538E-05
Methyl bromide 1.5E-05 by BB 1 2.70E-03 6.7 3E-03
Methyl chlonde 2.3E-05 16/ MMBtu 1 4.14E-03 1.04E-04
Trichloroethane, 1,1,1- 3. 1E-05 b/ MMBiu 1 25.38E-03 14001
MNaphthalsns 9.7E-05 by MM B 1 1.75E-02 4. 37E-04
Mickel 3.3E-05 b/ BMMBTU 1 S.94E-03 1.45E-0
Nitrophenol, 4- 1.1e07 by MM B 1 1.538E-05 4. 9507
Pentachlorophenol 3.1E-08 by BB B 1 9.18E-0& 2.30E-07
Perchloroethylens 3.8E-05 by MMBiu 1 6.84E-03 1.71E-04
Phosphoris metal, vellow or white 2. 7E-05 Ib/MMBitu 1 4.86E-03 1.22E-04
Polychlorinated biphemyls 2.2E-09 b/ MM Bty 1 1.47E-06 | 3.67E-08
Polyovclic Organic Matter 1.3E-04 by MM B 1 2.25E-02 S.63E-04
Dichloropropane, 1,2- 3.3E-05 by B B 1 53.94E-03 1.45E-04
Selenium compou 2.8E-06 b/ BB B 1 S.04E-04 1.26E-05
Tetrachlorodibenzo-p-dioxin, 2.3.7,8- 8.6E-12 by MM B 1 1.55E-09 2.8VE-11
Trichlorosthylens 2.0E-05 b/ MBI 1 2.40E-03 1.25E-04
Trichlorophencl, 2,46~ 2.2E08 by MM B 1 3.96E-0& S5.90E-08
Winyl chloride 1.8E05 I/ MMBDU 1 3.24E-03 B.10E-05
Total HAP Emissions [Biomass Combustion]) 5.66 0.14

Hobes:

1. Emission factors for wood combustion in a stoker boiler from AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09703,

Abbreviations:
CHs - methane
OO - carbon maonsxide
C02 - carbon dioxide
COze - carbon dioxide aguivalent
HAP - hazardous air pollutant
hr - hour
Ib - pound
MMEBEW - Million British thermal units
MO, - nitrogen oxides

Beferapoe;

AP-42 Section 1.6 - Wood Residue Combustion in Boillers, 079,03

MzO - nitrous oxide
ODT - aven dried tons
PM - particulate matter
PMyo - particulate matter with an ssrodynamic diameter less than 10 microns
PM2 5 - particulate matter with an serodynamic diameter of 2.5 microns or less
50z - sulfur dioxige
tpy - LONS per year
VIO - wolatile organic compound

¥T - year
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Calculation Basis

Table 4e

Potential Emissions

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

Hourly Heat Input Capacity 5 MMBtu/hr
Annual Heat Input Capacity 2,500 MMBtu/yr
Hours of Operation® 500 hrfyr

Potential Criteria Pollutant and Greenhouse Gas Emissions per Dryer Line

Emission . Potential Emissions
Pollutant Factor Units
Max Annual
(Ib/hr) (tpy)
co 0.60 Ib/MMBtu* 3.00 0.75
NO, 0.22 Ib/MMBtu* 1.10 0.28
50, 0.025 Ib/MMBtu® 0.13 0.031
voC 0.017 Ib/MMBtu? | 0.085 0.021
Total PM 0.58 Ib/MMBtu* 2.89 0.72
Total PMyg 0.52 Ib/MMBtu* 2.59 0.65
Total PM; 5 0.45 Ib/MMBtu? 2.24 0.56
Notes:

- As part of this submittal Enviva is requesting a limit of 500 hours per year of "idle mode” for each furnace.
2 CO, NOy, 503, PMyp, PMy, 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, 5 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 4e
Potential Emissions

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

Potential HAP Emissions per Dryer Line

Ermissi Potential Emissions

mission ]

Pollutant Factor Units Footnote Max Anmual

{lb/he) (tpy)
Acetaldehyde 8.20E-04 b/ MMBEtLu 1 4.15E-03 1.04E-032
Acrolein 4.00E-03F b/ MMEtu 1 2. 00E-02 2.00E-03
Formazaldehyde 4.40E-03F by MMEtL 1 2. 20E-02 S5.50E-03
Phenol 5.10E-05 b/ MMELU 1 2, 55E-04 &.38E-05
Propionaldehyds 6.10E-05 Ib/MMBtLu 1 2. 05E-04 7.63E-05
Acetophenons 3.2E-09 by MMEtL 1 1.60E-08 4.00E-09
Antimony and compounds 7.9E-06 b/ MMEtu 1 3.95E-05 9.88E-06
Arsenic 2.2E-05 by MMELL 1 1.10E-04 2. 7oE-05
Benzo(a)pyrens 2.6E-06 b MMEtU 1 1.20E-05 2.25E-0&
Beryllium 1.1E-D6& b/ MMEtL 1 3.90E-06 1.38E-D6
Cadmiurm 4.1E-D& by MMEtu 1 2. 05E-05 S.13E-06
Carbon tetrachloride 4.3E-05 b MMELL 1 2. 25E-04 5.63E-035
Chiloring F.9E-04 b MMEtuU 1 3.95E-03 5. 8BBE-D4
Chlomobenzene 3.3E-05 by MMEtL 1 1.65E-04 4. 13E-05
Chiromium—COther compounds 2.1E-05 b MMEBtu 1 1.05E-04 2.63E-05
Cobalt compounds 6.3E-D& Ib/MMELL 1 2.25E-05 B.13E-0&
Dinitrophencl, 2,4- 1.8E-07 Ib/MMBtLu 1 9. 00E-07 2. 25E-07
Dl 2-ethylhexvlphthalate 4. 7E-D8 by MMEtL 1 2. 35E-07F 2.8BE-08
Ethyl benzens 2.1E-05 by MMEtu 1 1.55E-04 3.BBE-05
Chichloroethane, 1,2- 2.9E-05 by MMEBLL 1 1.45E-04 2.63E-05
Hydrochloric acid 1.9E-02 Ib/MMBEtLu 1 S, 30E-02 2. 38E-02
Lead 4.8E-05 b/ MMEtL 1 2. 40E-04 6.00E-035
Manganese 1.6E-03 by MMEtu 1 8.00E-02 2. 00E-03
Mercury 3. 3E-D& by MMELL 1 1.75E-05 4.38E-06
Methyl bromide 1.5E-05 b MMEtu 1 7.230E-035 1.B8E-05
Methyl chloride 2.3E-05 by MMEtL 1 1.15E-04 2.BBE-DS
Trichlorosthane, 1,1,1- 3.1E-05 b MMEBtu 1 1.35E-04 3.BBE-0S5
Maphthalene 9. 7E-O35 by MMELU 1 4. 85E-04 1.21E-04
Mickel 2.3E-05 Ik MMEtU 1 1.65E-04 | 4.13E-05
Nitrophenol, 4- 1.1E-O07 b/ MMEtL 1 3.90E-07 1.38E-07
Pentachlorophencl 5.1E-08 by MMEtu 1 2.55E-07 &.28E-08
Perchlorosthylene 3.BE-05 by MMEBLL i 1.90E-04 4. 75E-05
Phosphorus metal, vellow or white 2.7E-05 b MMEtuU 1 1.35E-04 3.38E-05
Paolychlorinated biphenyls 8.2E-09 by MMEtL 1 4. 08E-08 1.0ZE-08
Paolycydic Organic Matker 1.3E-04 b MMBtu 1 6. 25E-04 1.56E-04
Dichloropropans, 1,2- 2.3E-05 by MMELU i 1.65E-04 4.13E-05
Selenium compounds 2.8E-0& b MMEtu 1 1.40E-05 3. S0E-06
Tetrachlorodibenzo-p-dioxin, 2,3.7.8- 8.6E-12 b/ MMBEtu 1 4.30E-11 1.08E-11
Trichlorosthylens 2.0E-05 by MMEtu 1 1.50E-04 3. 75E-05
Trichlorophenal, 2,.4,6- 2.2E-08 = 1 1. 10E-07 2. 75E-08
Winyl chloride 1.BE-O5 I6/MMEtu 1 9.00E-05 | 2.25E-03
Total HAP Emissions | Biomass Combustion ) 0.16 0.039

MNotes:

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

CHs - methane

CO - carbon monoxide

CO2 - carbon dicxide

COye - carbon dioxide equivalent
HAP - hazardous air pollutant

hr - hour

kg - kilogram

Ib - pound

MMBzu - Million British thermal units
MO, - nitrogen oxides

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

Nz0 - mitrous oxide

OOT - even dried tons
PM - particulate matter

DRAFT

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

S0, - sulfur dicxide
tpy - TONS per year

VOC - volatile organic compound

¥r - year
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Duct Burner Inputs

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

Table af

Enviva Pellets Northampton, LLC

Duct Burner Rating 1 MMBtu/hr
Number of Duct Burners 2
Annual Operation 8,760 hriyr

Potential Criteria Pollutant Emissions:

Potential Criteria Pollutant Emissions - Natural Gas Combustion

DRAFT

bollutant Emission Unite E::*S::';Orn Potential Emissions
Factor Source Max Annual
{Ib/hr) {tpy)
co 84.0 b/ MMscf MNote 1 0.16 0.72
MOy, 50.0 |b/ MMscf Note 2 0.10 0.43
S0, 0.60 b/ MMscf Mote 1 0.0012 0.005
WOC 5.50 b/ MMsct Mote 1 0.01 0.05
FM/PM, o/ PM: » Condensable 5.70 b/ MMscf MNote 1 0.01 0.05
PM/PM, ,/PM, . Filterable 1.90 Ib/MMscf MNote 1 0.004 0.02
Total PM/PM, 5/ PM, « 0.015 0.065
Potential Criteria Pollutant Emissions - Propane Combustion
pollutant Emission Unite E:::;;Orn Potential Emissions
Factor Source Max Annual
(Ib/hr) {tpy)
cO 7.50 Ib/Mgal Mote 3 0.16 0.72
MOy 6.50 Ib/Mgal Mote 4 0.14 0.62
S50, 0.054 Ib/Mgal Mote 3,5 0.001 0.005
VOO 1.00 Ib/Mgal MNote 3 0.02 0.10
PM/PM, s/ PM= ¢ Condensable 0.50 Ib/Mgal Mote 3 0.01 0.05
PM/PM,/PM, . Filterable 0.20 Ib/Mgal MNote 3 0.004 0.02
Total PM/FM,,/FM. « 0.015 0.067

MNotes:

- Emission factors for natural gas combustion from AP-42 Section 1.4 - Natural Gas Combustion, 07/98. Natural gas heating value of

e

1,020 Btu/scf assumed per AP-42,

- Emission factors for NOy assume burners are low NOy, burnars, per email from Kai Simonsen (Enviva) on August &, 2013,

- Emission factors for propane combustion obtained from AP-42 Section 1.5 - Liquefied Petroleum Gas Combustion, 07/08. Propane
heating value of 91.5 MMBtu/Mgal assumed per AP-42.
- AP-42 Section 1.5 does not incdude an emission factor for low MOy burners. Per AP-42 Section 1.4, low NOy burnears reduce N,

emissions by accomplishing combustion in stages, reducing NOy, emissions 40 to 85% relative to uncontrolled emission levels, A
conservative control effidency of 50% was applied to the uncontrolled MOy, emission factor from AP-42 Section 1.5. This reduction is

consistent with the magnitude of reduction between the uncontrolled and low NOy, emission factors in AP-42 Section 1.4.

for Residential Fusl Combustion .
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Potential HAP and TAP Emissions

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

Table 4f

Enviva Pellets Northampton, LLC

DRAFT

Emission _ Potential Emissions
Pollutant HAP NC TAP voC Factor Units Footnote Max Annual
{Ib/hr) (tpy)

Duct Burners - Natural Gas/Propane Source
2-Methylnaphthalene Y N Y 2.4E-05 |b/MMscf 1 4,7E-08 2.1E-07
3-Methylchloranthrene Y N Y 1.8E-06 |b/MMscf 1 3.5E-09 1.5E-08
7,12-Dimethylbenz{a)anthracene Y N ki 1.6E-05 |b/MMscf 1 3.1E-08 1.4E-07
fcenaphthens Y N Y 1.8E-06 |b/MMsct 1 3.5E-09 1.5E-08
fcenaphthylene Y N Y 1.8E-06 |b/MMscf 1 3.5E-09 1.5E-08
Acetaldehyde Y i Y 1.5E-05 |b/MMscf 1 3.0E-08 1.3E-07
fcrolein Y Y Y 1.8E-05 |b/MMscf 1 3.5E-08 1.5E-07
Ammaonia M Y N 3.2 |b/MMscf 1 6.3E-03 2.7E-02
anthracene Y N Y 2.4E-06 |b/MMscf 1 4,7E-09 2.1E-08
frsenic Y Y N 2.0E-04 |b/MMscf 1 3.9E-07 1.7E-06
Benz(a)anthracene Y N ki 1.8E-06 |b/MMscf 1 3.5E-09 1.5E-08
Benzene Y N Y 7.1E-04 |b/MMBtu 2 1.4E-03 6.2E-03
Benzo(a)pyrene Y ¥ Y 1.2E-06 |6/ MMscf 1 2.4E-09 1.0E-08
Benzo(b)fluoranthene Y N i 1.8E-06 |b/MMscf 1 3.5E-09 1.5E-08
Benzo(g,h,i)perylens Y N Y 1.2E-06 |b/MMscf 1 2.4E-09 1.0E-08
Benzo(k)fluoranthene Y N i 1.8E-06 |b/MMscf 1 3.5E-09 1.5E-08
Beryllium Y i N 1.2E-05 |b/MMscf 1 2.4E-08 1.0E-07
Cadmium Y 4 N 1.1E-03 |b/MMsct 1 2.2E-06 9.4E-06
Chromium VI Y N N 1.4E-03 |b/MMscf 1 2.7E-06 1.2E-05
Chiysene Y N Y 1.8E-06 |b/MMscf 1 3.5E-09 1.5E-08
Cobalt Y N N 8.4E-05 |b/MMsct 1 1.6E-07 7.2E-07
Dibenzo(a,h)anthracene Y N Y 1.2E-06 |b/MMscf 1 2.4E-09 1.0E-08
Dichlorobenzene Y ¥ Y 1.2E-03 |b/MMscf 1 2.4E-06 1.0E-05
Fluoranthene Y N Y 3.0E-06 |b/MMscf 1 5.9E-09 2.6E-08
Fluorene Y N Y 2.8E-06 |b/MMscf 1 5.5E-09 2.4E-08
Formaldehyde Y Y Y 1.5E-03 |b/MMBtu 2 3.0E-03 1.3E-02
Hexane Y 4 Y 1.8 |b/MMsct 1 3.5E-03 1.5E-02
Indeno(1,2,3-cd)pyrene Y N Y 1.8E-06 |b/MMacf 1 3.5E-09 1.5E-08
Lead Y N N 5.0E-04 |b/MMscf 1 9.8E-07 4,3E-06
Manganese Y 4 N 3.8E-04 |b/MMsct 1 7.5E-07 3.3E-06
Mercury Y Y N 2.6E-04 |b/MMscf 1 5.1E-07 2.2E-06
Naphthalene Y N Y 6.1E-04 |b/MMscf 1 1.2E-06 5.2E-06
Mickel Y Y N 2.1E-03 |b/MMscf 1 4,1E-06 1.8E-05
Polyeyclic Organic Matter Y N N 4,0E-05 |b/MMBtu 2 8.0E-05 3.5E-04
Phenanthrene Y N Y 1.7E-05 |b/MMsct 1 3.3E-08 1.5E-07
Pyrene Y N Y 5.0E-06 |b/MMscf 1 9.8E-09 4.3E-08
Selenium compounds Y N N 2.4E-05 |b/MMscf 1 4,7E-08 2.1E-07
Toluene Y 4 Y 3.4E-03 |b/MMsct 1 6.7E-06 2.9E-05
Total HAP Emissions (related to natural gas/propane)| 0.008 0.035
Total TAP Emissions (related to natural gas/propane) 0.01 0.056
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Table 4f
Potential Emissions
Dryer #2 Double Duct Burners (IES-DDB-3 and -4)
Enviva Pellets Northampton, LLC

Notes:
* Emission factors for natural gas combustion are from NCDAQ Natural Gas Combustion Spreadsheet and AP-42, Fifth Edition, Volume 1, Chapter 1.4 - Natural Gas Combustion, 07/98.
The emission factors for acetaldehyde, acrolein, and ammenia are cited in the NCDAQ spreadsheet as being sourced from the USEPA's WebFIRE database.

% The duct burners can fire either natural gas or propane; Propane is worst-case for these HAP emissions. Emission factors for propane combustion from the South Coast Air Quality
Management District's Air Emissions Reporting Tool for external combustion equipment fired with LPG.

Abbreviations:

CAS - chemical abstract service
CH, - methane

CO - carbon menoxide

C02 - carbon dioxide

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

hr - hour

kg - kilogram

Ib - pound

MMBtu - Million British thermal units
NC - North Carolina

NO, - nitrogen oxides

60

N,0 - nitrous oxide

ODT - oven dried tons

PM - particulate matter

PM,; - particulate matter with an aerodynamic diameter less than 10 microns
PM, ¢ - particulate matter with an aerodynamic diameter of 2.5 microns or less
RTO - regenerative thermal oxidizer

50, - sulfur dioxide

TAP - toxic air pollutant

tpy - tons per year

VOC - volatile organic compound

WESP - wet electrostatic precipitator

yr - year



Calculation Basis

Table 4qg
Potential Emissions
Dryer #2 Furnace Bypass (ES-FURNACEBYP-2) (Cold Startup)
Enviva Pellets Northampton, LLC

Hourly Heat Input Capacity’

27.0 MMBtu/hr

Annual Heat Input Capacity

1,350 MMBtu/yr

Hours of Operation®

50 hr/yr

Potential Criteria Pollutant and Greenhouse Gas Emissions per Dryer Line

L. Potential Emissions
Pollutant Emission Units
Factor
Max Annual
(Ib/hr) (tpy)
co 0.60 Ib/MMBEL? 16.20 0.41
NOy; 0.22 Ib/MMBtu’ 5.94 0.15
50, 0.025 Ib/MMBtU® 0.68 0.017
VOC 0.017 |b/MMBEtu* 0.459 0.011
Total PM 0.58 Ib/MMBtu’ 15.58 0.29
Total PM,, 0.52 Ib/MMBitu* 13.96 0.35
Total PM, . 0.45 Ib/MMBtL® 12.07 0.30
Notes:

DRAFT

 The hourly heat input for cold startup is estimated as follows (Hours 1-2, 6.75 MMBtu/hr; Hours 3-4, 13.5 MmBtu/hr; Hours 5-6, 20.25 MMBtu/hr; and Hours 7-8, 27
MMEBtu/hr). Emissions are conservatively based on the heat input rate of 27 MMBtu/hr.

2. Estimated annual hours for cold startup.

3 CO, NOy, 503, PMg, PM5 5, and VOC emission rates based on AP-42, Section 1.6 - Wood Residue Combustion in Boilers, 09/03 for bark/bark and wet wood/wet wood-

fired boilers. PMy, 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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! Potential HAP Emissions per Dryer Line

Table 4g

Potential Emissions

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

Potential Emissions

Emission .
Pollutant Factor Units Footnots Max Anmmaal
{Ib/hr) (tpy
Acetaldehyde 3.30E-04 b/ MMEBtu 1 2.24E-D2 3.60E-D4
Acrolein 4. 00E-D3 b/ MM Bty 1 1.08E-D1 2. 70E-D3
Formaldehwvde 4, 40E-03 b/ MM Btu 1 1.13E-D01 2.97E-D3
Fheno 3.10E-05 b/ MM EBtu 1 1.3BE-03 3.44E-05
Propicnaldehyde 5. 10E-05 L MM EBtu i 1.65E-03 4.12E-05
Acetophenone 3.2E-09 b/ MMEBtu 1 8.54E-08 2.16E-09
Antimony and compounds 7.9E-06 E/MMEtu 1 2.13E-D4 S.33E-06
Arsenic 2.2E-D5 E/MMEtu 1 3.94E-04 1.45E-05
Benzolaloyrens 2.6E-06 E/MMEBtu 1 7.02ZE-05 1.76E-06
Beryllium 1.1E-D& b/ MMBtu 1 2.97E-D35 743E-D0F
Cadmium 4. 1E-06 b/ MM Btu 1 1.11E-04 2.77E-D6
Carbon tetrachloride 4.3E-05 b/ MMEBtu 1 1.22E-03 3.04E-05
Chlorine 7.5E-D4 b/ MM Bty 1 2.13E-D2 3.23E-04
Chlorcbenzene 3.3E-05 b/ MM Etu 1 8.91E-0 2.23E-05
Chromium—0Other compounds 2.1E-05 E/MMEBtu 1 5.67E-D04 1.42E-05
Cobalt compounds 6. 3E-D& E/MMEtu 1 1.76E-D4 4. I5E-D&
Dinirophencl, 2,4~ 1.8E-07 E/MMBtu 1 4.86E-D6 1.22E-07
Di[Z-ethylhexyljphthalate 4. 7E-D8 E/MMEtu 1 1.27E-D6 3.17E-D8
Ethyl benzens 3.1E-05 b/ MMEBitu i 8.37E-D4 2.05E-D5
Dichloroethane, 1,2- 2.9E-05 b/ MMEBtu 1 7.B3IE-04 1.96E-05
Hydrochloric acd 1.9E-02 b/ MMEBtu 1 5.13E-01 1.28E-02
Lead 4.3E-035 b/ MM Btu 1 1.30E-03 3.24E-05
Manganese 1.6E-03 b/ MM Etu 1 4.32E-02 1.08E-03
Mercury 3.3E-D& E /MM EBEtu 1 9.45E-05 2.36E-D&
Methyl bromide 1.3E-05 E/MMEtu 1 4.05E-04 1.01E-05
Methyl chloride 2.3E-03 E/MMBEtu 1 6.21E-D4 1.33E-05
Trichloroethane, 1,1,1- 3. 1E-05 E/MMEtu 1 8.37E-D4 2.05E-05
Maphthalens 9. 7E-035 b/ MMEBtu 1 2.62E-03 5.53E-05
Mickel 3.3E-03 b/ MM EBtu 1 B8.91E-D4 2.23E-03
Mitrophenol, 4- 1.1E-07 b/ MM Bty 1 2.97E-D& 7.43E-08
Pentachlorophenol 5.1E-08 L MM Bu 1 1.38E-D6 3.44E-D8
Perchloroethylens 3.8E-05 b/MMEBtu 1 1.03E-03 2.57E-05
Phosphorus metal, yellow or white 2.7E-05 E/MM Bt 1 7.29E-04 1.B2E-05
Polychlorinated biphenyls 8.2E-09 E/MMEtu 1 2. 2Z0E-07 5.50E-09
Polycyclic Organic Matter 1.3E-04 E/MMEtu 1 3.28E-D3 2. 44E-05
Dichloropropans, 1,2- 3.3E-035 b/ MMEBtu 1 B.91E-04 2.23E-05
Selenium compounds 2.8E-06 b/ MMEBEtu 1 7.56E-05 1.89E-06
Tetrachloredibenzo-p-dioxin, 2,.3,7,8- 8.6E-12 b/ MMEBitu i 2.32E-10 5.81E-12
Trichloroethylene 3.0E-05 b/ MMEBtu 1 8.10E-04 2.03E-05
Trichlorophencl, 7,4,6- 2.2E-08 b/ MMEBtu 1 5.94E-07 1.49E-08
Winyl chloride 1.8E-05 b/MMEBtu 1 4.B6E-04 1.23E-05
Total HAPF Emissions |[Biomass Combustion) 0n.85 0.0Z21
HNotes;

1. Emission factodrs for waoad combustion in a stoker Badler from AP-42, Section 1.6 - Waod Resides Combustion in Bollers, 09003,

Abbreviations:
CHy - methane
{0 - carbon monoxide
CO2 - carbon dioxide
C0oe - carbon dioxide equivalent
HAP - hazardous air polluebant
hr - hour
kg - kilogram
I - pound
MHMEBtu - Million British thermal wnits
NO, - nitrogen axides

Beference;

AP-4Z Seddion 1.6 - Wood Residue Combustion in Boillers, 08,03

N0 - nitrous axide
ODT - owen dried tons
PH - particulate rmatter
PM,; - particulate matter with an aerodynamic diameter less than 10 microns
PHM, . - particulate matter with an serodynamic diameber of 2.5 microns or less
50, - sulfur diloodde
Ly - LOnS P year
VOO - wolatile organic oampound

Y - year
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Calculation Basis

DRAFT

Table 5
Potential Emissions

Propane Vaporizer (IES-PVAP)
Enviva Pellets Northampton, LLC

Heat Content!

91.5

MMBtu/10” gal
propane

Hours of Operation

8,760 hr/yr

\Vaporizer Heat Input®

1.00 MMBtu/hr

Notes:

!+ Propane heat content from AP-42 Section 1.5 - Liguefied Petroleum Gas Production, 7/08, Table 1.5-1, footnote a.

4 Heat input based on Information provided by Enviva in August 2018.

Potential Criteria Pollutant Emissions

SRS Potential Emissions
Pollutant EFm:suo:l Units Max Annual
acior
(Ib/hr) (
co 7.5 Ib/10° gal 0.08 0.36
INOy, 13.0 Ib/10° gal 0.14 0.62
50, 0.05 Ib/10° gal 0.001 0.003
TOC 1.0 Ib/10° gal 0.01 0.05
PM/PM;0/PM; <* 0.70 Ib/10° gal 0.01 0.03
Notes:

- Emission factors obtained from AP 42 1.5, Liquefied Petroleum Gas Production, 10/96, Table 1.5-1,
2. AP 42 1.5, Liquefled Petroleum Gas Production, 10/96, Table 1.5-1 provides an SO, emission factor of 0.10S, where S equals the sulfur content of the fuel. The
national sulfur fuel content for LPG of 0.54 grains/100 ft’ as assigned by EPA was used (Source: A National Methodology and Emission Inventory for Residentlal Fuel

Combustion).

3- All particulate matter was conservatively assumed to be less than 2.5 microns In size.

Potential HAP Emissions

] Potential Emissions
Pollutant CAS No. Eactor — T
(Ib/ MMBtu) :
Benzene 71-43-2 7.1£-04 7.10E-04 3.11E-03
Formaldehyde 50-00-0 1.56-03 1.50E-03 6.576-03
PAHS 4.0E-05 2.0E-05 1.75E-04
Total HAP Emissions| __ 0.002 0.010 ||
Notes:

1. Emission factors for propane combustion from the South Coast Alr Quality Management District's Alr Emissions Reporting Tool for external combustion

equipment fired with LPG.

Al vial H
Btu - British thermal unit
CAS - chemical abstract service
CH, - methane
CO - carbon monoxide
CO2 - carbon dloxide
C0,e - carbon dioxide equivalent
g - gram
gal - gallon
HAP - hazardous air polutant
hp - horsepower
hr - hour
kg - kilogram
kW - kllowatt
Ib - pound

References:

MW - megawatt

MMBtu - Milllon British thermal units

NO, - nitrogen oxides

N;O - nitrous oxide

QOT - oven dried tons

PAH - polycyclic aromatic hydrocarbon

PM - particulate matter

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

S0, - sulfur dioxide

tpy - tons per year

VOC - volatile organic compound

yr - year

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

Table 6a

Potential Emissions at Qutlet of RCO-1 Stack (CD-RCO-1)
Dry Hammermills (ES-HM-1 through ES-HM-8)
Enviva Pellets Northampton, LLC

Total Plant Throughput 781,255|0DT/yr
% of Total Throughput to the Hammermills 85%
Hours of Operation a760|hr/yr
Hammermills Annual Throughput 664,067 |0DT/yr
Hammermills Hourly Throughput 144|00T/hr
Number of Burners 2|burners
RCO/RTO Burner Rating 9.6|MMBtu/hr
Control Efficiency’ 95.0%
Potential VOC and HAP Emissions
E
:“'?I:ln Potential Emissions
Pollutant CAS No. HAP NC TAP voc acto
(Ib/0DT) Max Annual
(Ib/hr) (tpy)
Acetaldehyde 75-07-0 Y Y Y 0.0073 0.05 0.1z
Acrolein 107-02-8 Y A Y 0,0092 0.07 0.15
Formaldehyde 50-00-0 Y Y Y 0.0071 0.05 0.12
Methanal 67-56-1 ¥ N i 0.0071 0.05 n.i2
Phenol 108-95-2 ¥ ¥ i 0.0028 0.02 0.05
Propionaldehyde 123-38-6 ¥ N Y 0.0124 0.09 0.21
Total HAP Emissions] 0.33 0.76
Total TAP Emissions]  0.19 0.44
Total VOC (as propane) | | | [ ¥ [ 037 [ 551 12.70

Notes:

DRAFT

L Emission factors were derived based on stack testing data from comparable Enviva facilities and/or engineering judgement and include contingency. The emission factors

represent uncontrolled emissions.

Pt

- & 95.0% control efficiency is applied to the potential emissions for the RCO.

Emissions from the pellet mills and pellet coolers will be controlled by an RCO that will operate primarily in catalytic mode with thermal (RTO) mode as a backup. The RTO
and RCO modes have the same control efficiency so there will be no impact on emissions when operating in thermal mode.

Thermal Generated Potential Criteria Pollutant Emissions

Maximum high heating value of VOC constituents

Uncontrolled VOC emissions

Uncontrolled VOC emissions
Heat input of uncontrolled VOC emissions

1.8E-02 MMBtu/lb
254 tons/yr

110 Ib/hr

9,396 MMBEu/yr

Heat input of uncontrolled VOC emissions 2 MMBtu/hr

. Potential Emissions
Emission .
Pollutant Factor! Units Max Annual
actor

{Ib/hr) (toy)
CO 8.2E-02 Ib/MMBty 0.17 0.39
NOy 9.8E-02 ||b}'MMBtLI 0.20 0.46
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Ermission Potential Emissions
Pollutant E . Units Max Annual
nChor (i fhr} (tpy)
o0 B.2E-02 Ib/MMBEL 1.651 7.07
MOy 3.25 I/l 2 3.25 14.25
S0 5.9E-0 b/ MMBEL 0.01 0.05
VO 5.4E-03 Ib/MMBEL .11 .46
Totel PM 7.5E-03 I/ MMBEL 0.15 0.64
Total PMya 7.5E-03 Ib/MMBEL 0:.15 0.64
Totel PM; 5 7.5E-0% I/ MMBEL 0.15 0.64
Potential Criteria Pollutant Emisgions - Propans Combustion
Potential Emissions
Ermkgsion
Paollutant F!I‘.'I:ﬂr:l Units [ Annual
[l FEY (o)
[x 8] 7.50 Ib/Mgal 1.61 7.04
N, 3.25 I/ 2 31.25 14.25
S0, 0054 I/ Migal 0.01 0.05
WO 1.00 Ib/Mgal 0.21 0.04
PMPM, L PM. o Condansabla 0.50 Ib/Mgal 0.11 0.47
PM/PMan/PMz 5 Filberable 0.20 I/ Migal 0.0 0.19
Tote] PMyPMy o PM; - 0.15 0.66
Matural Gas Cambustion Potantial HAP and TAP Emigssions
Emission Potential Emissions
Pollutant HAP ML TAP VoL s Units Footnote Max Annual
(b hr) [ty )
Matural Gas Source
E-Metfinaphihalens i " i = To/ MM st q 4.BE-TT 3] 50 T
jatetivdchioranihrane L L ] M A RIS ai-{7
LDt il g lanthrscens X X g N E S AE-0F =
Asanmphithans b ¥ B iy M 2 £ 3.5E-DB SE-OF
Acanzphthylens i i B by M o [ 3.5E-DE SE-OF
[ACstaldehvds ¥ ¥ X 1SE-QDS NS 4 S DE- D7 ==
1 X X X 1LEE-QS 7 4 JSE- SE-
ASETsonia ] ¥ N 132 by M2 4 6.1E-0i2 TE-D1
Anthraceans ¥ N ¥ 2 A4E-DE by MM 2 o 4.GE-Of LDE-OF
Arsenic ¥ Y 1] 2.0E-04 by M s o 3.BE-DE TE-05
B/ anthracere ¥ N ¥ LBE /MMt F 35E- SE-07
E ¥ H Y Z.1E FMMEBLY L 1. 4F-0J 1E-02
Bensola )y nens ¥ Y Y 1.2E-D6 by M sof o 2.3E-8 JDE-OF
Benzolb lucranthens ¥ H Y 1.BE-D& by M scf 4 ~SHE-DF
F {0 ¥ H Y 1ZE-D6 | Ih/Mssof A 1.0E-0F
E HA ¥ H BE- /M 4 SE-OF
| Byl linien) X Y 2E-05 /M 4 Q-
Cadimium b ¥ .1E iy M 2 £ E
ol um VI ¥ 7] 4 By’ P 2y ]
JQhnsne L L ] M A
|Cohall Commporands X N ] /M A
Dibearead a,hlanthracens ¥ L 2 By’ P 2y ]
DHichborobesn e i ¥ b 2 By P 2 E
Flusorant e ¥ M L 3.0 By M 5 1
[Fluccene ¥ N ¥ LB /MMt F
PO ¥ Y Y 1.5 FMMEBLY L
Hexans ¥ il L 1. B/ MM sl 1
Indernod 1,2, 3-cd Ipyrens ¥ 1] i i.B By MM sl £
[Lead ¥ H 5.0 /M 4
X ¥ Y 4B /M 4
Mardiry b i 2.6 iy M £ 2.
Maphthalens b 7] ¥ . iy M 2 £ 5.
Micke ¥ ¥ N 2. by M 4 1.
SolyCedic Drognic Hatter L il 40 JMMEL - i
Phenantirens X X 17 7 4 1
e i b 5.0 By P 24 ] o},
Salanium oompounds i 1] 2 4E-D5 By P 2 E F
Tl Lsere bl ¥ ¥ 3 4E-03 Ik M cf L .
Total HAF Cmisslons [ natural gas combustion )
Total TAP Emissions (natural gas combustion)l 0.1
Mobes:

[T

.

Table 6a

Potential Emissions at Qutlet of RCO-1 Stack (CD-RO0-1)
Dry Hammermills (ES-HM-1 through ES-HM-8)
Enviva Pellets Northampton, LLC

Matural Gas Combustion Potential Criteria Pollutant Emissions

DRAFT

Emission faciors from AP-42, Section 1.4 - Natwral Gas Combustion, 07/98. Emission factors converted from |b/MMsct to io/MMETs based on assumed hexting valee of 1,020 Btu/'sct for

rextural gas per AF-42 Saction 1.4

Emission factors for propanse combestion obtained from AF-42 Section 1.5 - Ligusfied Fetroleum Gas Combastion, 07708,

Emission factor for NOx besed on Vendor Guaranbes.

Emission factors for naturad gas combustion are from NCDAD) Natural Gas Combustion Spreadsheet and AP-22, Fifth Editlon, Yolume 1, Chapter 1.4 - Natwral Gas Combustian, 07,598 for
smiall boliers. The amission factors for scetaidehyde, acrolein, and ammaonla are cibed In the NODAD spresdshest s being sourced from the USEPA's WebFIRE database.

The RCD burner can fire ekbher natural gas or propare; Propane s worst-case for these HAP emisslons. Emisskon facors for propane combustion from the South Coast Air Quallty
Management District's Alr Emissions Reparting Tool for external combustion equipment fired with LPG.
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Table 6a
Potential Emissions at Outlet of RCO-1 Stack (CD-RCO-1)
Dry Hammermills (ES-HM-1 through ES-HM-8)

Enviva Pellets Northampton, LLC
Abbreviations:

CAS - chemical abstract service 0ODT - oven dried tons

HAP - hazardous air pollutant TAP - toxic air pollutant

hr - hour tpy - tons per year

Ib - pound VOC - volatile organic compound
NC - North Carolina ¥r - year
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Table &b
Potential Emissions at Qutlet of RCO-1 Stack (CD-RCO-1)
Dry Shavings Hammermills (ES-DSHM-1 and -2)
Enviva Pellets Northampton, LLC

Calculation Basis

Hammermills Hourly Throughput 28|00T/hr
Hammermills Annual Throughput 245,000|00T/yr
RCO Control Efficiency’ 935.0%
Wet Scrubber PM Control Efficiency 99.9%
Potential PM, VOC, and HAP Emissions
E
I'I'II55ID2I'I Potential Emissions
Pollutant CAS No. HAP NC TAP voc Eactor
(Ib/ODT) Max Annual
[Ib/hr) (tpy)
Acetaldehyde 73-07-0 i b Y 0.0073 0.010 0.04
Acrolein 107-02-8 i ¥ Y 0.0092 0.013 0.06
Formaldehyde 50-00-0 f ¥ Y 0.0071 0.010 0.04
Methanol 67-36-1 i M Y 0.0071 0.010 0.04
Phenal 108-95-2 hi Y Y D.0028 0.004 0.02
Propionaldehyds 123-38-6 hil il Y 0.0124 0.017 0.08
Total HAP Emissions 0.06 0.28
Total TAP Emissions 0.04 0.16
Total VOC (as propane) -- -- Y 0.765 1.07 4.69
PM/PM, o/ PM, o - - -- - 16.44 0.45 2.01

Thermal Generated Potential Criteria Pollutant Emissions

Maximum high heating value of VOC constituents 1.8E-02 MMBtu/lb
Uncontrolled VOC emissions 94 tons/yr
Uncontrelled VOC emissions 21 Ibfhr
Heat input of uncontrolled VOC emissions 3,467 MMBtu/yr
Heat input of uncontrolled VOC emissions 0.40 MMBtu/hr
Emission . Potential Emissions
Pollutant I‘] Units Max Annual
Facto (Ib/hr) (ipy)
CO 8.2E-02 |by/ MM EBtu 0.03 0.14
MOy %.8E-02 |b/MMBtu 0.04 0.17

Hotes:
b Exhaust from the two drying shavings hammermills will be routed to the wet scrubber and RCO at the pellet building, which contral PM and VOC/HAP emissions with 2 99.9%
and 95.0% control efficiancy, respectivaly.
% Emission factors were derived based on stack testing data from comparable Enviva facilities and/or engineering judgement and incdude contingency. The emission factors
represent uncontrelled emissions,
3 Al particulate matter was conservatively assumed to be less than 2.5 microns in size,

4 0 and NOx emission factors are from AP-42, Fifth Edition, Volume 1, Chapter 1.4 - Natural Gas Combustion, 07/98 for small boilers.

Abbreviations:
CAS - chemical abstract service ODT - oven dried tons
HAP - hazardous air pollutant TAP - toxic air pollutant
hr - hour tpy - tons per year
Ib - pound VOC - volatile organic compound
NC - North Carclina I - year
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Calculation Basis

Table 7

Potential Emissions at Outlet of RC0O-2 Stack (CD-RC0-2)

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

Enviva Pellets Northampton, LLC

|[Annual Throughput 781,255 ODT/yr
|[Hourty Throughput 144 ODT/hr
|[Hours of Operation 8,760 hr/yr
[INumber of Burners 2 burners
|[Rco/RTO Bumer Rating 9.8 MMBtu/hr
lIREO/RTO Control EMiciency 95.0%

Pellet Cooler and Pellet Mill Potential Process VOC and HAP Emissions

Emission Emissions at RCO
a
Poliutant CAS No. NC TAP voc Factor Outlet’
Max Annual
(1b/ODT) (1b/he) -

75-07-0 v v 0025 0.181 05%"9;

107-02-8 Y Y 0.050 0.36 057

S0-00-0 Y Y 0.006 D.04 0.12

67-56-1 N Y 0.021 0.1¢ D.41

108-95-2 Y Y 0.025 D.1¢ 0.49

123386 N Y 0.015 D.105 0.29
i &

Total TAP Emissions 0.77 2.08

otal VOC (&s propane) | — | - [ Y | 1.4 | 10.17 27.60

N s

DRAFT

1 Emission factors were derived based on stack testing data from comparable Enviva facillties and/or engineering judgement and Include contingency.
The emission factors represent uncontrolled emissions.

- A 95.0% control efficiency Is applled to the potential emissions for the RCO.
Emissions from the pellet mills and pellet coolers will be controlied by an RCO that will operate primarily in catalytic mode with thermal (RTO) mode
as a backup. The RTO and RCO modes have the same controd efficiency so there will be no impact on emissions when cperating In thermal mode.

Thermal P

Maximum high heating value of VOC constituents

Uncontrolled vOC emissions
Uncontrolled VOC emissions

Heat input of uncontrolled VOC emissions

Criteria Pollutant Emissi

1.BE-02 MMBtw/ib

552 tons/yr
203 y/hr
20,417 MMBtu/yr

Heat input of uncontrolied VOC emissions

4 MMBtu/Mnr

Potential Emissions

Pollutant E:' Senica Units Max Annual

Actos (Ib/hr) (tpy)
lco 8.2E-02 [Ib/MMBtu 0.31 0.84
[INCx 9.8E-02 | Ib/MMBtu 0.37 1.00

ral Com n Poten Cri a8 llutant Em =

F otential E Tons

Pollutant El::':;':"" Units Max Annual

(Ib/hr) (tpy)
ICO 8.2E-02  |Ib/MMBtu 1.61 7.07
INOx 5.06 /hr * 5.06 22.16
IS0, S5.9E-04  |Ib/MMBty 1.2E-02 0.05
== S.4E-03 |ib/MMBtu 0.11 0.46
Total PM 7.5E-03 |Ib/MMBtu 0.15 0.64
[Total PM,, 7.5E-03  |m/MMBLu 0.15 0.64
[Total PMs .« 7.5E-03  |ib/MMBLy 0.15 0.64

Potential Criteria Pollutant Emissions - Propane Combustion

Emission Fotontin) Molesions

Poliutant Factor® Uaks Max Annual

(Ib/hr) (tpy)
Ico 7.50 1b/Mgal 1.61 7.04
INOx 5.06 /hr > 5.06 22.16
S0, 0.054 Ib/Mgal 0.01 0.05
voC 1.00 Ib/Mgal 0.21 0.94
[PM/PM.0/PM; = Condensable 0.50 Ib/Mgal 0.11 0.47
[lPM7PM, PM_ | Filterable 0.20 /Mgal 0.04 0.19
|[Fotat PM/PM /PM: 5 0.15 0.66
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Table 7

Potential Emissions at Qutlet of RC0O-2 Stack (CD-RC0O-2)

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

Enviva Pellets Northampton, LLC

Matural Gas Combustion Potential HAP and TAP Emissions

DRAFT

HNotes:
i- Emission factors from AP-42, Section 1.4 - Natural Gas Combustion, 07/58. Emission factors converted fram Ib/MMscf to Ib/MMEtu based on assumed heating value of
1,020 Bru/scf for natural gas per AP-42 Section 1.4,

&
2
4

. Emission factors for propane combustion obtained from AP-42 Section 1.5 - Liquefied Petroleum Gas Combustion, 07/08,
- Emission factor for NOx based on Vendor Guarantes,
- Emission factors for natural gas combustion are from NCDAD Natural Gas Combustion Spreadsheet and AP-42, Fifth Edition, Volume 1, Chapter 1.4 - Natural Gas

Potential
Pollutant HAP NC TAP VOC Emission Units | Footnote Emisions
Factor Max Annual
(b /hr} (tpy) |
Matural Gas Source
2-Methylnaphthalene ¥ N i 24E-05 |b/ MMsck 4 4,6E-07 | 2.0E-08
3-Methylchloranthrene Y N b 1.8E-06 b/ MMsck 4 3.56-08 | 1.5E-07
7.,12-Dimethylbenz(a)janthracens Y M b 1.6E-05 Iby/ MMscf 4 3.1E-07 | 1.3E-0&6
Acenaphthena Y N ki 1.8E-06 I MM scf 4 3.5E-08 | 1.5E-07
Acenaphthylene ¥ il i 1.8E-06 by MM sc 4 3.5E-08 | 1.5E-07
Acetaldehyde Y i i 1.5E-05 by MM sc 4 2.9E-07 | 1.3E-06
Acrolein ¥ ¥ ¥ 1.BE-05 by MM sc 4 3.5E-07 | 1.51E-06
Ammonia M ¥ N 3.2 b/MMsc 4 6.13E-02 | 2.65E-01
Anthracene ¥ N ¥ 2.4E-06 b/ MMsc 4 4.6E-08 | 2.0E-07
Arsenic Y ¥ N 2. 0E-04 b/MMsc 4 3.8E-06 | 1.7E-05
Benz{alanthracens Y M b 1.8E-06 Iby/ MMscf 4 3.5E-08 | 1.5E-07
Benzene Y N ¥ 7. 1E-04 |5/ MM Bt 3 1.4E-02 | 6.1E-02
Benzola)pyrens ¥ Y Y i.2E-06 by MM sc 4 2.3E-08 | 1i.0E-07
Benzolb}fuoranthene ¥ N Y i.BE-06 by MM sc 4 3.5E-08 | 1.5E-07
Benzolg,h,i}perylens Y N Y 1.2E-06 by MM=c 4 2.3E-08 | 1.0E-07
Benzolk)fluoranthens Y N ¥ 1.BE-06 b/ MMsc 4 3.5E-08 | 1.5E-07
Eervllium ¥ ¥ N 1.2E-05 b/MMsc 4 2.3E-07 | 1.0E-06
Eﬂl‘ﬂium hi i M 1.1E-03 b/MMsc 4 2.1E-03 | 9.3E-03
Chromium VI ¥ il il 1.4E-03 by MM sc 4 2.7E-05 | 1.2E-04
Chrysens Y N ¥ 1.8E-06 by MM sc 4 3.5E-08 | 1.5E-07
Cobalt Compounds i N N 8.4E-05 1B/ MM sck 4 1.6E-06 | 7.1E-06
Dibenzola.h)anthracana ¥ N Y i.2E-06 Ib/ MMsck 4 2.3E-08 | 1i.0E-07
Dichlorobenzene Y Y Y i.2E-03 Ib/ MMsck 4 2.3E-05 | 1.0E-04
Fluoranthenes Y Ll i 3.0E-06 b/ MMsc 4 3.8E-08 | 2.9E-07
Flugrene ¥ N ¥ 2.8E-06 b/ MMsc 4 3.4E-08 | 2.4E-07
Formaldehyde Y ¥ ¥ 1.9E-03 |b/MMBtu 3 2.9E-02 | 1.3E-01
Hexanea ¥ ¥ ¥ 1.8 b/ MM =c 4 3.3E-02 | 1.51E-01
Indeno(1,2,3-cd }pyrens Y M b 1.8E-06 by MM sc 4 3.5E-08 | 1.5E-07
Lead Y N N 5.0E-04 by MM sc 4 9.6E-06 | 4.2E-05
Manganese ¥ Y N 3.5E-04 Ib/MMsck 4 7.3E-058 | 3.2E-05
Mercury ¥ ¥ N 2.6E-04 Ib/MMsck 4 5.0E-06 | 2.2E-05
Maphthalen= Y N Y 6.1E-04 Ib/MMsct 4 1.2E-05 | 5.1E-05
Nickel ¥ ¥ N 2.1E-03 Ib/MMscE 4 4.0E-05 | 1.BE-04
Polycyclic Organic Matter ¥ N N 4.0E-05 |/ MM Bt 5 7.86-04 | 2.4E-03
Phenanthrens ¥ il ¥ 1.7E-05 b/ MM s 4 3.3E-07 | 1.4E-06
Pvrens ¥ il ¥ 5.0E-06 by MM sc 4 S9.6E-08 | 4.2E-07
Selenium compounds Y N N 2.4E-05 by MM sc 4 4.6E-07 | 2.0E-06
Toluensa b i i 3.4E-03 |b/ MMsck 4 6.3E-05 | 2.9E-04
Total HAP Emissions {natural gas combustion)| 0.079 0.35
Total TAP Emissions (natural gas combustion)l 0.13 0.53

Combustion, 07/98 for small boilers, The emission factors for acetaldehyde, acrolein, and ammenia are dted in the NCDAD spreadsheet as being sourced from the

USEPA's WebFIRE database.

Abbreviations:

CAS - chemical abstract service

HAP - hazardous air pollutant
hr - hour

|k - pound

MNC - North Carolina

0ODT - oven dried tons

RCD - regenerative catalytic oxidizer
RTO - regenerative thermal oddizer
TAP - toxic air pollutant

toy - tons per year

VOC - volatile organic compound

yT - year
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Table 8

Potential VOC and HAP Emissions

Dried Wood Handling 1 and 2 {(ES-DWH-1 and ES-DWH-2)

Calculation Basis

Enviva Pellets Northampton, LLC

Hourly Throughput®

154 ODT/hr

Annual Throughput

781,255 ODT/yr

Potential Criteria Pollutant Emissions

. P 4
pollutant Emission Factor Potential Emissions
(lb/ODT) Max Annual

(b /) (tpy)

Formaldehyde? 8.4E-04 0.129 0.33
Methanol® 2.0E-03 0.30 0.76
Total HAP Emissions 0.43 1.09

VOC as carbon?® 0.10 15.6 39.5
WVOC as propane’ 0.12 19.1 48.5

MNotes:
1

Hourly and annual throughputs assumed to be the same as dry hammermill throughput.

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
(3/8") to Ib/ODT using the typical density and moisture content of an OSB panel.

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

Wood Handling 1 and 2 (ES-DWH-1 and ES-DWH-2]}.

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

tpy - tons per year

VOC - volatile organic compound
yr - year
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Table 9
Potential PM Emissions from Baghouses/Cyclones

Enviva Pellets Northampton, LLC
Exhaust | Exit Grain | Annual Potential Emissions
Particulate Speciation
Binleston it 30 s Desiripton Control Device Control Device Flow Rate' | Loading® | Operation PM PM,, PM,.
D Description ctm) (r/ch) A2 PMyo PMys Max | Annual | Max [ Annual | Max | Annual
( 9 (hours) | (o5 orpm) | (36 of M) | (ibshe) | (toy) | absne) | ceov) | absne) | cton)
_BF-1' existing
ES-HM-1 through 3|Dry Hammermills 1 through 3 CDC'D"':V:FII' baghouse and one (1) | 45,000 0.004 8760 100% 1.7% 15¢ | 676 | 15¢ | 67 | o003 | o0at
Al 4
A A One (1) existing
ES-HM-4 through 6|Dry Hammeemills 4 through & co-ws.1 | Deghouseand one (1) | 45,000 0,004 8760 100% 1.7% 1.54 676 1.54 676 | 003 0.11
s 4
One (1) existing
ES-HM-7 and 8; Dry Hammermills 7 through 8; CD-HM-BF-3; baghouse and one (1 45.000 0.004 8760
! ; 100% 1.7% 1.54 6.76 1.54 676 | 003 | o011
ES-NDS Nuisance Dust System CD-WS-1 9 5y
(lEs-PCHP Pellet Cooler HP Fines Relay System CD-PCHP-BY One (1) baghouse” 3,600 0.004 8760 100% 100% 0.12 | 0.5¢ 012 | 05 | 012 | 054
([ES-PMFS Pellet Mill Feed Silo CD-PMFS-BV One (1) baghouse” 2,500 0.004 8760 100% 100% 003 | 038 | 009 | 038 | 009 | 0.38
CD-CLR-1: One (1) existing Cydone
ES-CLR-1 Pellet Cooler gl and one new wet 17,100 0.01 8760 26.1% 3.2% 147 | 6.42 0.38 168 | 005 | o021
scrubber®
CD-CLR-2: One (1) existing Cydone
ES-CLR-2 Pellet Cooler by and one new wet 17,100 0.01 8760 26.1% 3.2% 147 | 642 0.38 168 | 005 | 021
1]
CD-CIR-3; P2} Sewveg Lyoooe
ES-CLR-3 Peilet Cooler ikl and one new wet 17,100 0.01 8760 26.1% 3.2% 147 | 642 0.38 168 | 005 | 021
scrubber®
CD-CLR-4: One (1) existing Cydone
ES-CLR-4 Pellet Cooler gty and one new wet 17,100 0.01 8760 26.1% 3.2% 147 | 642 0.38 168 | 005 | o021
scrubber®
oS, | ORe ) existing Cydane
ES-CLR-5 Pellet Cooler rRy and one new wet 17,100 0.01 8760 26.1% 3.2% 147 | 642 0.38 168 | 005 | 021
A scrubber®
CD-CLR-6: One (1) existing Cydone
ES-CLR-6 Peilet Cooler e and one new wet 17,100 0.01 8760 26.1% 3.2% 147 | 642 0.38 168 | 005 | o021
wS-2 4
|[ES-DWH-1 Drled Wood Handling-1 CD-DWH-BF-1 One (1) baghouse® 2,500 0.004 8760 100% 100% 0.09 0.38 0.09 0.38 0.03 0.38
Dried Wood Handling-2 CD-DWH-BF-2 One (1) baghouse® 2,500 0.004 8760 100% 100% 003 | 038 | 003 | 038 | 009 | 038
Ory Shavings Reception; CD-DSR-BF One (1) baghouse® 2,500 0.004 8760 100% 100% 009 | 038 | 009 | 038 | oo | o038
Shaving Material Handling i . 4 ] s ) ? ;
Finished Product Handling;
Twelve pellet loadout bins; CD-FPH-BF One (1) baghouse” 35,500 0,004 8760 a1 2% 122 | 533 111 485 | 002 | o009
Pellet mill load-out 1 and 2
| Dry Shavings Silo CD-DSS-BF One (1) baghouse® 3,600 0.004 8760 100% 100% 012 | 0.54 0.12 | 054 | 126-01] 054
Additive Handiing and Storage CD-ADD-BF One (1) baghouse* 1,652 0.004 117 100% 100% 0.057 | 0.00 | 0.057 | 0003 | 0.057 | 0.003

Notes:
L Fitar, Vent, and Cyclone Inlet flow rate (cfm) proviced by design engineering firm (Mid-South Engineening Co.). Tha ext flowrate was conservataively assumed to be the same a5 the inlet fiowrate.
* Pollutant bacing provided by Alrcon. For Peliet Coolers, pollutant loading based on data from other Enviva faciities refiecting adation of either 3 WES? or baghouse.
& No specation data Is avadable for PMy.. Therefore, It is conservatively assumed to be equal to total PM.
4 Dry Hammermils and finished product handling PM; 5 speciation based on Aprl 2014 Enviva Southampton PM; - speciation tests,
£ No speciation cata is avadabie for PM,/PM, .. Therefore, it & conservatively assumed to be equal to total PM.
€ Pallet cooler PM,/PM,  speciation based on data for similar Enviva faciity.
¥ Finished procuct handling PM,, speciation based on AP-42 factors for wet wood combustion (Section 1.6) controlled by 3 mechanical separator. Since the particle size of
particulate matter from a pellet cooler is anticipated to be larger than fiyash, this factor i belleved to be a conservative Incicator of specation.

Abbroviations:
of - cubic feat © - pound
ofm - cubic feet per mnute PM - particulate matter
ES - Emission Sources PMio - particulate matter with an aercdynamic damater less than 10 mikrons
IES - Insignficant Emission Source PM; ¢ - particulate matter with an aerccynamic dameter of 2.5 microns or less
o - g tpy - tons per year
hr - hour
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Table 10a
Potential Emissions from Material Handling
Enviva Pellets Northampton, LLC
Material | PM | PMy | PN,
control | Number | Moisture | Emission | mission  Emission T:;:':‘:“, s ”xgozr" ”;:‘::L:':“
Source Transfer Activity* Control Description of ol;op Content | Pactor’ | Factor® | Factor’® ‘
Points PR W ] x| Annuai
(o0) | orton) [ ojtom) | ostom) | o) | o) [ g | VN | R [ R | O ‘,"l"""l
Material feed Conveyance system to dryer bumer - ~ : g ; ; g ; y ;
aciphudaerio 5 8% | 37605 | 1oe05 | 27606 | 30 | 252,692 | 56803 | 24802 | 27603 | 14802 | 40804 | 17603
Materlal feed Conveyance system o raw wood Onp | __ ~ » ] : ; ]
it 1 a8% | 37605 | 10805 | 27606 | 400 | 1502414| 15602 | 28802 | 74803 | 13802 | 14603 | 2060
ES-GWHS | Material faed conveyance system to dryer bumer - - 0 45% 4.1E-05 | 19E-05 | 2.96-06 30 545455 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.06+00 | 0.0E+00
m“" 0 COMYINCE: Syshem to rotary drum " = 0 8% | 37605 | 18605 | 27606 | 300 | 1,652,655| 0.06+00 | 0.06+00 | 0.06500 | 0.08+00 | 0.08+00 | 0.0E+00
'fi;“‘ fieed conveyance system to fuel storage & 2 3 5% | 41605 | 19805 | 29806 | 30 | 238909 | 37603 | 15602 | 1.76-03 | 6.98-03 | 2.66-04 | 1.06-03
TES-DLH __|Drop point for dry shavings to dry line hopper = = 1 1% | 1.66-04 | 7.66-05 | 11605 | 1853 | 1,892,542] 30602 | LSE01 | L.4E-02 | 7.46-02 | 24603 | LiE02
ES-DLC-y |P7OP PnCIor dry Hine hoppes t dry ine feed = 2 1 7% | 16604 | 7.6605 | 11605 | 1853 [ 1.882,542] 30802 | t5e01 | tae02 | 7.4e02 | 24603 | rie02
Te5-DRYSHAVE |28 &y shaving walking foor truk durmp -- 5 1 B.0% | 4.66-04 | 2.26-00 | 336-05 | 480 | 219,000 | 2.26-02 | 5.06-02 | 1.06-02 | 2.48-02 | L.6E-03 | 3.66-03
Existing dry shaving loader i = 2 8.0% | 46604 | 2.26-04 | 30605 | 1538 | 750,000 | 14E-01 | 3A4E-01 | 6.76-02 | 1.66-01 | LOE-02 | 2.56-02
o Drop points from the dry line feed conveyor to the _ p ¥ i - 3y 3 }
il el 2 | 17.0% | 16604 | 76805 | 11605 | 1953 | 1,882,542| see-02 | 30801 | 28602 | 1eg01 | 42603 | 22602
Total Emissions:| 2478-01 | 7.626-01 | 1.178-01 | 3.608-01 | 1.778-02 | 5.468-02

Notes:

" These dry wood hanaling emkssions are representative of the fugitve emissicns at the ste,
* Emission factor cakculation based on formula from A9-42, Section 13,2.4 + Aggragate Mandling and Storage Piles, Equation 1, (11/06),

where!

3 Throughputs reprasent dry welght of materials, cakculdted based on lstec material motsture contents. Throughput for dry shaving materal handling Is based on comparable Enviva faciities,

Abbreviations:
hr = hour
1o + pound

£ = emission factor (B/ton)

k = partide s2e mukipler (dimensioniess) for PM

k = partide sze multipler (dmensionless) for FM,,
k = partide sze mulipher (dmensioniess) for PM;
U « mean wind speed (mph)

PM + particulate matter
PM o+ partioutate matter with an aerodynamic dismeter iess than 10 microns
PM;.5 + particulate matter with an serodynamic dameter of 2.5 mirons or less

toy - tons per year
yr + yoar

0.74
035
0.053
63
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Table 10b
Potential Emissions from Wood Storage Pile Wind Erosion
Enviva Pellets Northampton, LLC
Pile Potential VOC |
PM Pile Pile [Outer Surface| Potential PM Potential PMy, | Potential PMys L
— — Emission Factor’ VOC Emission Factor’ o"{;:"h/r Length | Height | Ares of Pile? |  Emissions Emissions Emissions Reasions ae
Max | Annual [ Max | Annual | Max | Annual | Max | Annual

(Ib/day/acre) | (Ib/he/f%) | (Ib/day/acre) [(ib/he/f?) (R) (ft) (ft) (R abhe) | (toy) | aosme) | ceoy) | ansne) | toy) | ansme) | ttoy)

IES-DRYSHAVE [Dry Shaving Storage Pile 8.6 8.2E-06 3.6 34E-06 | 100 -- 25 10,537 0.09 0.4 0.04 02 [ 0007 [ 0.03 [ o004 0.2

Green Wood Storage Pile No. 1 8.6 8.2E-06 3.6 3.4E-06 | 155 - 72 30,907 0.25 1.1 0.13 06 | 0019 [ 008 | 013 0.6

Green Wood Storage Piie No. 2 8.6 8.2E-06 3.6 34E-06 | 350 400 25 213,000 1.75 7.7 0.88 38 | 0131 | 058 | 089 339

Green Wood Storage Pile No. 3 8.6 8.2E-06 3.6 JAE-06 | 150 150 25 45,000 0.37 1.6 0.19 08 | 0028 | 012 | 019 0.8

ES-GWHS  [Green Wood Storage Pile No. 4 8.6 8,26-06 3.6 3.4E-06 | 200 200 25 72,000 0.59 2.6 0.30 1.3 | 0.044 | 019 | 030 13
Bark Fuel Storage PHle No. 1 B.6 8.2E-06 3.6 3.4E-06 150 150 25 45,000 0.37 1.62 0.185 0.81 | 28E-02| 0.122 0.189 0.83
[Bark Fuel Sterage Pile No. 2 8.6 8.26-06 3.6 34E-06 | 100 200 25 42,000 0345 | 1513 | 0173 | 0757 [2.66-02 [ 1.16-01 [ 0.176 | 0.773
IM Fuel Storage Pile No. 3 B.6 8.2E-06 3.6 3.4E-06 50 - 25 3,332 0.027 0,120 | 0.014 0.060 | 2.1E-03 | 9.0E-03 | 0.014 0.061

Total Emissions:| 3.80 16.64 1.90 8.32 0.28 1.25 1.94 8.50

Notes;

" 18P emission factor based on U.S. EPA Control of Open Fugitive Dust Sources. Rasearch Triangle Park, North Carolina, EPA-450/3-88-008. September 1988, Page 4-17.

2 VB85-pIY £\ e
2-1.7'—.5‘[—1’-'[71—5}11,. day /acrs)

1 235

wharg:

%, 5lit content of wood chips (%):
p. number of days with ralnfall greater than 0.01 inch:
f (time that wind exceeds 5.36 m/s - 12 mph) (%):

M,/ TSP ratio:
PM; /TSP ratio:

LX)
110
12.5

50%

7.5%

5 - siit 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 - Unpavad Roads, 11/06, Figure 13.2.1-2.

8xad on meteorological data averaged for 2012-2016 for Maxten, NC National Weather Service (NWS) Station

PMyg Is assumed to equal 50% of TSP based on U.S. EPA Control of Open Fugitive Dust Sourcas, Ressarch Triangle Park, North Carclina, EPA-450/3-88-008, September 1588,

PM; ¢ 15 assumed to equal 7.5 % of TSP U.S. EFA Background Document for Revisions to Fine Fraction Ratios Used for AP-42 Fugitive Dust Emission Factors. November 2006.

Emission factors obtalned from NCAS! documant provided by the South Carolina Department of Health and Environmental Control (DMEC) for the calculation of fugitive VOC emissions from Douglas Fir wood storage plles. Emission factors ranged from 1.6 to 3.6 I C/acre-day.

As Enviva has enginearing data that shows VOC emissions from greenwood storage plles are lass than the low and of the range of the factors listed, Enviva chose to employ the minimum emission factor from the NCASE dosument for purposes of conservatism.

* The surface area for rectanguiar plles I$ calculated a5 [2°H L+ 2*W*H+L*W) + 20% to consider the sloping plle edges. Pila dimensions were provided by Enviva.
The surface area for circular plles is calcudated as [[1*R*(R*+H')*%) + 20% to consider the sioping pile adges. Dlameter and haight were provided by Enviva.

* Emissions are calautated In tons of carbon per year by the following formula:

tons C/year = 5 acres * 365 days * 1.5 |b C/acre-day / 2000 Ib/ton

Emission factor convertsd from as carbon to as propane by multiplying by 1.22.

Abbreviations:

EPA - Environmental Protection Agency

ft - foot

# - square foet

Ib - pound

mph - miles per hour
NC - North Carolina

NCASI - National Council for Air and Stream Improvement, Inc.

NWS - National Weather Service

PM - particulate matter
PM,, - particulate matter with an aeredynamic dlameter less than 10 microns
PM, ; - particulate matter with an aerodynamic diamater of 2.5 microns or less

tpy - tons per year

TSP - total suspended particulate

7 - year

VOC - volatile organic compound
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Calculation Basis

Table 11
Potential Emissions

Electric Powered Green Wood Chipper (IES-EPWC)
Enviva Pellets Northampton, LLC

Annual Throughput of Chipper

781,255 tons/year (dry wood)*

Short Term Throughput 119,40 tons/hr (dry wood)"
Approximate Moisture Content 50% of total weight
Emissions
Pollutant Emission Factor Max Annual
(Ib/hr) (tpy)
THC as Carbon® 0.0041 Ib/ODT 0.49 1.60
VOC as propane’ 0.0050 Ib/ODT 0.60 1.95
Methanol® 0.0010 Ib/oDT 0.12 0.39
Notes:

* The hourly and annual throughputs used for the chipper are conservatively assumed to be the same as the throughput

of the dryer (note that 50% of the dryer throughput normally comes from purchased chips).
? 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.
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Table 12
Potential Emissions
Bark Hog (IES-BARK)
Enviva Pellets Northampton, LLC

Calculation Basis

Annual Throughput of Bark Hog 234,377 |tons/year (dry WODd:li
Short-term Throughput of Bark Hog 31.50|tons/hr (dry wood)’
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 Ib/ODT 0.16 0.59
pM° 0.02 Ib/ton 0.13 0.47
PM,o* 0.011 Ib/ton 0.07 0.26
Methanol® 0.0010 Ib/oDT 0.03 0.12
Notes:

! The annual throughput used for the bark hog is 30% of the annual throughput of the facility.
The short-term throughput is 15% of maximum hourly capacity of the debarker.

* 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.

4 Particulate matter emission factors from the USEPA document titled AIRS Facility Subsystem Source Classification Codes and Emission Factor
Listing for Criteria Air Pollutants. Seurce 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% control).
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Table 13
Potential Emissions

Debarker (IES-DEBARK)
Enviva Pellets Northampton, LLC

Calculation Basis

Hourly Throughput 210 ton/hr

Annual Throughput* 781,255 tonfyr

Approximate Moisture Content

50% of total weight

Potential Criteria Pollutant Emissions

DRAFT

Emission Potential Emissions
Source Pollutant ll:n{tnr Max Annual
(Ib/ton) (Ib/hr) (tpy)
2 7 NE-
IES-DEBARK TSP : 2.0E-02 0.84 1.56
PM,, 1.1E-02 0.46 0.86
MNotes:

L The annual throughput used for the debarker is equal to the annual throughput of the dryers. The short-term
throughput is based upon the maximum capacity of the debarker.
2 Particulate matter emission factors from the USEPA document titled AIRS Facility Subsystem Source Classification

Codes and Emission Factor Listing for Criteria Air Pollutants. Source Classification Code 3-07-008-01 (Log Debarking).
&Il 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
tpy - tons per year
yI - year

76



Table 14
Potential Emissions

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

Emergency Generator 1 - Emissions (IES-GN-1)

Equipment and Fuel Characteristics

Engine Qutput 0.26 MW
Engine Power 350 hp (brake)
Hours of Operation 500 hrfyr*

DRAFT

Heating Value of Diesel
Power Conversion

19,300 Btuflb
7,000 Btu/hr/hp

Criteria Pollutant Emissions

L . Emissions
Pollutant Category Emission Factor Units Max Annual
Ib/hr tpy
TSP PSD 441E-04 | Ib/kW-hr (2) 0.12 2.88E-02
PM,q 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
Cco PSD 7.72E-03 | Ib/kW-hr (2) 2.01 5.03E-01
VOC (NMHC) PSD 2.51E-03 | Ib/MMBtu (4) 6.15E-03 1.34E-03
Hazardous Air Pollutant Emissions
L . Emissions
Pollutant Category Emission Factor Units Max Annual
Ib/hr tpy
Acetaldehyde HAP 5.37E-06 lb/hp-hr (4) 1.88E-03 4.70E-04
Acrolein HAP 6.48E-07 lb/hp-hr (4) 2.27E-04 5.67E-05
Benzene HAP 6.93E-06 lb/hp-hr (4) 2.20E-03 5.71E-04
Benzo(a)pyrene® HAP 1.32E-09 lb/hp-hr (4) 4.61E-07 1.15E-07
1,3-Butadiene HAP 2.74E-07 Ib/hp-hr (4) 9.58E-05 2.39E-05
Formaldehyde HAP 8.26E-06 Ib/hp-hr (4) 2.89E-03 7.23E-04
Total PAH (POM) HAP 1.18BE-06 Io/hp-hr (4) 4.12E-04 1.03E-04
Toluene HAP 2.86E-06 lb/hp-hr (4) 1.00E-03 2.51E-04
Xylenes HAP 2.00E-06 Ib/hp-hr (4) 6.98E-04 1.75E-04
Highest HAP (Formaldehyde) 2,80E-02 7.23E-04
Total HAPs 9.49E-03 2.37E-03

Notes:
1 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 hrfyr, thouah,
because the regs allow non-emergency operation and EPA guidance is 500 hrfyr for emergency generators.
? Emissions factors from NSPS Subpart II1I (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 1111
* Emission factor obtained from AP-42 Section 3.3, Tables 3.3-1 Table 3.3-2.
* Emission factor for NOx is listed as NOx and NMHC (Non-Methane Hydrocarbons or VOC) in Table 4 of NSPS Subpart ITII. Conservatively assumed
entire limit attributable to NOx.
® Benzo(a)pyrene is included as a HAP in Total PAH.
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Table 14
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 Output

Engine Power

Hours of Operation
Heating Value of Diesel

Power Conversion

500 kW

671 hp (brake)

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

Criteria Pollutant Emissions

DRAFT

Emissions

Pollutant Category Emission Factor Units Max Annual

Ib/hr tpy
PM PSD 0.021 | g/hp-hr (2) 0.03 7.8E-03
PM,, PSD 0.021 | g/hp-hr (2) 0.03 7.8E-03
PM, ¢ PSD 0.021 | g/hp-hr(2) 0.03 7.8E-03

NO, PSD 6.65 | agfhp-hr(2) 9.83 246
504 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 | Ib/hp-hr (2) 6.71 1.68

Hazardous Air Pollutant Emissions
Emissions

Pollutant Category Emission Factor Units Max Annual

Ib/hr tpy
Acetaldehyde HAP 2.52E-05 |b/MMTbu (4) 1.18E-04 2.96E-05
Acrolein HAP 7.88E-06 lb/MMTbu (4) 3.70E-05 9.23E-06
Benzene HAP 7.76E-04 lb/MMThu (4) 3.64E-03 9.11E-04
Benzo(a)pyrene’® HAP 2.57E-07 |b/MMThu (4) 1.21E-06 3.02E-07
Formaldehyde HAP 7.89E-05 |b/MMThu (4) 3.70E-04 9,26E-05
Naphthalenes HAP 1.30E-04 |b/MMTbu (4) 6.10E-04 1.53E-04
Total PAH (POM) HAP 2.12E-04 Ib/MMTbu (4) 9.95E-04 2.49E-04
Toluene HAP 2.81E-04 |b/MMTbu (4) 1.32E-03 3.30E-04
Xylenes HAP 1.93E-04 |b/MMThu (4) 9.06E-04 2.26E-04
Highest HAP (Benzene)] 3.64E-03 | 0.11E-04
Total HAPs| 7.39E-03 | 1.85E-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 quidance is 500 hr/yr for emergency generators.

3

* Benzo{a)pyrene and naphthalene are included as HAPs in Total PAH.

Emission factors for Particulate Matter (TSP/PM10/PM2.5), Nitrous Oxide (NOx), Volatile Organic Matter (VOC), and Carbon Monoxide (CO) obtained from generator's spec

sheet. The generator's spec sheet does not include an emission factor for VOC so the hydrocarbon (HC) emission factor was used as a surrogate for VOC,
* Sulfur content in accordance with Year 2013 standards of 40 CFR 80.510(a) as required by NSPS Subpart 1111
* Emission factor obtained from AP-42 Section 3.4, Tables 3.4-3 Table 3.4-4,
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Table 14
Potential Emissions
Emergency Generators (IES-GN-1 and IES-GN-2) and Fire Water Pump (IES-FWP)
Enviva Pellets Northampton, LLC

Firewater Pump Emissions (IES-FWP)

Equipment and Fuel Characteristics

Engine Output 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 Max Annual
Ib/hr tpy
TSP PSD 441E-04 | |b/kW-hr (2) 0.10 2.47E-02
PMyg PSD 441E-04 | |b/kW-hr (2) 0.10 2.47E-02
PM, ¢ 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 | pomw (3) 3.26E-03 8.16E-04
co PSD 7.72E-03 | |b/kW-hr (2) 1.73 4,32E-01
VOC (NMHC) PSD 2,51E-03 | |b/MMBtu (4) 3.27E-03 1.32E-03
Hazardous Air Pollutant Emissions
Emissions
Pollutant Catagory 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 Ib/hp-hr (4) 1.94E-04 4 86E-05
Benzene HAP 6.33E-06 Ib/hp-hr (4) 1.96E-03 4,90E-04
Benzo(a)pyrene® HAP 1.32E-09 Ib/hp-hr (4) 3.956-07 9.87E-08
1,3-Butadiene HAP 2.74E-07 Ib/hp-hr (4) 8.21E-05 2.05E-05
Formaldehyde HAP 8.26E-06 lb/hp-hr (4) 2.48E-03 0.20E-04
Total PAH (POM) HAP 1.18E-06 Ib/hp-hr (4) 3.53E-04 8.82E-05
Toluena HAP 2.86E-06 Ib/hp-hr (4) 8.59E-04 2.15E-04
Xylenes HAP 2.00E-06 Ib/hp-hr (4) 0.99E-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 hrfyr for emergency generators.

¢ Emissions factors from NSPS Subpart ITII (or 40 CFR 89,112 where applicable) in compliance with post-2009 construction.

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

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

® Emission factor for NOX is listed as NOx and NMHC (Mon-Methane Hydrocarbons or VOC) in Table 4 of NSPS Subpart ITII Conservatively assumed entire limit atiributable to
NOx,

© Benzo(a)pyrene is included as a HAP in Total PAH.
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Table 15

Potential Emissions

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

DRAFT

Design | Working |_Tank Dimensions® : ,
Source ID Description Volume' | Volume? | Diameter I:iﬂﬁ{ Orientation Throughput Turnovers VOC Emissions
(gal) | (oal) (Ft) (ft) (gal/yr) (Ib/hr) | (tpy)
Emargency Genarator #1 .
IES-TK-1 ey .| 2500 | 1,250 6.0 12 Horizontal | 8,803 70 | 13E-04 | 5.8E-04
Fuel Storage Tank
ws | P”mga:”kez' MR s | om0 | a0 | w0 | ool | 7% | 102 | 37605 | L6504
sk | MoblefuelDiesel | ohy | oagn | gy 237 | Horzontal | 200000 | 800 | 7.6E-04 | 33603
Storage Tank
Emergency Generator #2 .
[ES-TK-4 oy ) | 1,000 500 53 6.0 Horizontal | 15,958 319 | L3E-04 | 58604
Fuel Storage Tank
Total Emissions:| 1.1E-03 | 4.6E-03
Nates:

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

* 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.
* IES-TK-3 length was estimated based on the capacity of the tank and the diameter.

Abbreviations:

EPA - Environmental Protection Agency

ft - fast
gal - gallon
Ib - pound

yr - year

VOC - volatile organic compound
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Table 16a

Haul Road Emisslons
Potentlal Fugitive PM Emisslons from Paved Roads
Enviva Pellets Northampton, LLC

DRTame Empty | Loaded | Average PM PM,, PM

15
Traveled ';"” Daily | Events | Truck | Truck | Truck [annyal Emission | Emission | Emission P:“:::'ﬂ:,“ W! i Pin- | Povmtni s

Vehicle Activity ~ ::'m‘ D"' VM |Per Year| Weight | Weight | Welght | ymr | Factor' | pactor’ | Factor’ n Enivion

“&’ &l (days) | () | () | (ton) (1w | (io/vmr) | gvmm) [n/asy) [ ctoy) [n/aan) [ ctoy) [(b/dan) [ ctoy)
[Bark Delivery - Dumper 2800 | 11 | 6 | 365 | 41,000 | 81,000 | 305 | 234 2.4 0.45 0.11 131 [ 024 | 026 J 005 | 006 | oot
[IBark Delivery - Seif Unicad 3% | 1| 8 | 365 | a000 [ m000 [ 305 [2802] 224 0.45 0.11 12 | 032 | 035 | o006 | 009 | om2
[l.og Delivery to Crane Storage Ares 2000 | 93 | 49 | 365 | 40400 | e5.400 | 315 18004 2.3 0.46 041 | 1139 | 208 | 228 | 042 | 036 | 0.0
[lLog Delivery to Log Storage Ares 2, 93 | 49| 365 | «0400 | 85400 | 315 18004 23 0.46 01 | 1139 | 208 | 228 | 042 | 056 | 010
[lPurchesed Chip Delivery 2000 | 14 | 61 | 3e5 | ar000 | 9r000 | 330 [22005] 242 0.48 002 | 1468 | 260 [ 29¢ | o034 | 072 | o3
(Incditve Dedivery 2,000 | 026 01| 265 | 41,000 | 91,000 | 330 | 3% | 24 0.48 012 | 002 | 000 | 000 | 000 | 000 | 000
[Pt Truck Delivery to Pelet Loscout Ares (Norms! Operatiors) 3730 | 86 | 61 | 365 | 41,000 | 91,000 | 2330 |22182 2.42 0.48 012 | 1473 | 269 | 295 | 054 | 072 | 043
[ory Shavings 30 | 2 | 23| 365 | 41,000 | 77,000 | 295 | 8251 | 2.6 0.43 041 | 489 | 089 | 098 | 018 | 0.24 | 0.04
Contradtor Vehicle 2000 | 18 | 7 | 385 | 4000 | 4,000 | 20 | 2462| 0.4 0.03 0.0t | 009 [ 002 [ 002 | 000 | 000 | 000
Car Parki 2000 | 68 | 26 365 | 4000 | 4000 | 20 |san| 014 003 | 68603 | 036 | 007 | 007 | 001 | 002 | 000

Total Emissions:| 60.60

1106 | 1212 | 221 | 297 [ 0.54

Notes:
* Distance traveled per round trip and daily trip counts were provided by Emviva.
* Emlasion factors calculated based on Equation 2 from AP-42 Section 13.2.1 - Paved Roads, 01/11,
where:
E = emission factor (Byton)
K = particie size mutiplier (dmensionless) for PM
k = particie size multipler (dimensionless) for PMyy 0,002
K = particle size multipher (dimensicniess) for Py s 000054
L - mean road surface sik loading from AP-42 Table 13.2.1-3 for quarries (@m’) 8.2
P~ No. Gays with rainfall greater than 0,01 nch 120 Per AP-42, Soction 12.2.1, Figure 13.2.1-2 (Narthampton County, NC).

* potential emisshons calculated from appropriate emission factor times vehice miles travaled with cantrol effickency of 90% for water / dust suppression activities folowed by swoeping. Per Table § in Chapter 4 of the Alr Follution Enginsering Manual, Alr and Waste Management
Association, page 141. Control effidency (%) = 96-0.263"V, where V &5 the number of vehicle pxszes since application of water.

o.ou

Abbreviations:
ft - foot tpy - tons per year
A = hour yr - year
b - pound VMT - vehicie mies traveled
PM - particuiate matter VOC - volatiie organic compaund

M, - particuiate matter with an seradynamic dlameter less than 10 mkrons
M5~ particuate matter with an aerodynamic diamater of 2,5 microns or less
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Table B-16h
Haul Road Emissions
Potential Fugitive PM Emissions from Unpaved Roads

Enviva Pellets Northampton, LLC

Distance Empty Loaded | Average
. . Traveled per | Trips Per ] Events Per | Truck Truck Truck
Vehicle Activit Daily vMT A [ VMT
Eee ACTy Roundtrip! Dayt | Year | Weight | Weight | Weight |
(ft) (days) (Ib) (Ib) (ton)
Log Delivery to Crane Starage Area 2,000 93 33 363 40,400 45,400 1.5 12,860
||Lag Delivery to Log Storage Area 2,000 93 33 363 40,400 43,400 3.3 12,880
"Pur‘chased Chip Delivery 7,000 114 151 365 41,000 91,000 33.0 33,238
Bark Delivery - Dumpar 7,000 11 13 363 41,000 31,000 30,5 5.334
Additive Delivery 300 0.26 0.02 363 41,000 91,000 33.0 9
32.4 86,300
Notes:
" Distance traveled per round trip and daily trip counts were provided by Enviva,
Emission Calculations Unpaved Roads:
Emeperical |_. Particle Particle .
Silt Content E ;
Constant l un! *™) Constant | Constant " |55|a:r]n Potential
Pollutant (k) (s) 3t bt Factor” | pmissions’

(Ib/VMT) (%) () () (Ib/VMT) | (tpy)

PM 4.9 8.4 0.7 0.43 747 32,235

lpr,o 15 8.4 0.9 0.45 213 3,19

M 5 0.15 8.4 0.9 0.45 0.21 0.92

Hotes:

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

® 5ilt loading Factor based on AP-42, Section 13.2.2 (Unpaved Roads), Table 13.2.2-1, Lumber Sawmills, November 2006

* Emission factors calculated based on Equation 1a from AP-42 Section 13.2.2 - Unpaved Roads, 11/06.
Particulate Emission Factor: Ege = k (5/12)" x (W/3)" * (365-/365)

k = particle size multiplier for particle size range and units of interest

Abbreviations:
ft - feet
hr - hour
Ib - pound
PM - particulate matter

PM - particulate matter with an aerodynamic diameter less than 10 microns
PM; <~ particulate matter with an zerodynamic diameter of 2.3 microns or less

E = size-specific emission factor (Ib/VMT)

5 = surface material silt content (%)

W = mean vehicle weight (tons)

P=number of days with at least 0.01 in of precipitation during the averaging peried =
Per AP-42, Section 13.2.1, Figure 13.2,1-2 (Northamptan, VA).
* Potential emissions calculated from appropriate emission factor imes vehicle miles traveled with control efficiency of 90% for water / dust suppression activities.,

=120
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tpy - tons per year

yr - year

VMT - vehicle miles traveled

VOC - volatile organic compound




Operating Data:
Dryer-1 Heat Input
Annual Heat Input

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

Dryer 1 Bypass Heat Input
Operating Schedule

Dryer-2 Heat Input
Annuzl Heat Input

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

Dryer 2 Bypass Heat Input
Operating Schedule

RTO-1 Heat Input
Operating Schedule

Furnace 1 Bypass Heat Input
Operating Schedule

Furnace 1 Idle Heat Input
Operating Schedule

RTO-2 Heat Input
Operating Schedule

Furnace 2 Bypass Heat Input
Operating Schedule

Furnace 2 Idle Heat Input
Operating Schedule

RCO-1 Heat Input
Operating Schedule

RCO-2 Heat Input
Operating Schedule

Propane Vaporizer Heat Input
Operating Schedule

Emergency Generator 1 Output
Operating Schedule

Power Conversion

Energy Input

Emergency Generator 2 Output
Operating Schedule

Power Conversion

Energy Input

Fire Water Pump Output
Operating Schedule
Power Conversion
Energy Input

175.3 MMBtu/hr
1,540,294 MMBtu/yr

1 MMBtu/hr
2
8,760 hrsfyr

175 MMBtu/hr
50 hrs/yr

180.0 MMBtu/hr
1,576,800 MMBtu/yr

1 MMBtu/hr
2
8,760 hrs/yr

180 MMBtu/hr
50 hrs/yr

32.0 MMBtu/hr
8,760 hrs/yr

175 MMBtu/hr
50 hrs/yr

5 MMBtu/hr
500 hrs/yr

32,0 MMBtu/hr
8,760 hrs/yr

180 MMBtu/hr
50 hrs/yr

5 MMBtu/hr
500 hrs/yr

184,558.6 MMBtu/yr
8,760 hrs/yr

192,112.5 MMBtu/yr
8,760 hrs/yr

1 MMBtu/hr
8,760 hrs/yr

350 bhp

500 hrs/yr
7,000 Btu/hr/hp
2.450 MMBtu/hr

671 bhp

500 hrsfyr
7,000 Btu/hr/hp

4,69 MMBtu/hr

300 bhp

500 hrs/yr
7,000 Btu/hr/hp
2.100 MMBtu/hr

Potential GHG Emissions
Facility-wide
Enviva Pellets Northampton, LLC
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Table 17
Potential GHG Emissions
Facility-wide
Enviva Pellets Northampton, LLC

Emission Unit ID Fuel Type Emis(?{i;}: e fmm{:T;,.blEl = (kufﬁfalj;ll}“ {301T o En(;::f = [ill];:)ﬂ tm%?t:l (0,
ES-DRYER-1 w”‘;i;;ﬂ;r;""d 93.80 1.80E-01 LOTERO0 | 159,250.79| 306 | 1,821 | 161,387
TES-DDB-1and -2 Propane 52.87 7 S0E-02 L79E0L | 11416 | 145 | 345 | 129
ES-DRYERBYP-1 w”';i;;ﬂ;r;md 02,80 1.80E-01 LO7E400 | 90626 | 174 | 1037 | o1
ES-DRYER-2 w”';\de;gﬂ;r;o"d 02.80 1.80E-01 LOTES00 | 16304.40| 313 | 1865 | 165212
TES-DDB-3.2nd 4 Propane 52.87 750ED2 L7601 | DI4l6 | 145 | 345 | 120
ES-DRYERBYP-2 w”';\'je;;ﬂ;r;""d 02.80 1.80E-01 LOTE00 | 93056 | 179 | 1064 | 043
(DRTO Propane 52.87 750602 L7901 | 1040660 | 2307 | 55 | 19505
ES-FURNACEBYP-1 W”';i;;ﬂ;r;md 02,80 1.80E-01 LOTES00 | 90626 | 174 | 1037 | o8
ES-FURNACERYP-1 (Idle Mode) W”‘;\de;;ﬂ;r;md 93.80 1.80E-01 L07E:00 | 25849 | 050 | 2% | 282
(DRT02 Propane 52.87 7 S0E02 17901 | 1040662 | 2307 | 525 | 18,505
ES-FURNACEBYP-2 W”';i;;du;r;md 02,80 1.80E-01 LOTES00 | 93056 | 179 | 1064 | 943
ES-FURNACEBYP-2 (Idle Mode) w”';i;;ﬂ;r;md 02,80 1.80E-01 LO7E00 | 25849 | 050 | 2% | 282
(DRCO1 Propane 52.87 750602 L7960l | 127900 | 1526 | %37 | 182
CDRC02 Propane 52.87 7 S0ED2 L7601 | 133370 | 1588 | 386 | 13,67
S PVAP Propane_ 52.87 750E02 L7%0L | 60708 | 072 | 113 | W0
IES-G-1 N?bit;f:t'e?" 7.9 7. 50E-02 1L79E-01 100 | 10101 |241601| 100
IES-GN-2 N?bit;f:t'e?” 7.9 7,506 L7901 191 | 104601 | 46301 192
IES-FWP N‘Ebit;f:t'_e?” 7.9 7,50E-02 L79E-01 8 | 860502 |207601] 86

! Emission factars 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,
* hs per VADEQ quidance, VADEQ has adopted the GHG Biomass Deferal Rule which excludes CO, emissions from biomass combustion.
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