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Introduction and Purpose of Application

Enviva Pellets Northampton, LLEeferred to as Envivar Northamptonthroughout this document)
currently holds Air Permit NdLO203R® with an expiration date d¥ebruary 28, 2(Rfor a wood
pellets manufacturing plaim GarysburgNorthamptonCounty, North CarolinaThe plant is
currently permitted to produce up to 535,26¢endried tons (ODT) per year of wood pellets
utilizing up to30% softwood on a Lonth rolling basisThe plant consists of a log chipper, green
wood hammermills, bark hog, woditled rotary dryer, dry hammermnsl] pellet presses and coolers,
product loadout operations, and other ancillary activities.

Permit applicatiorNo. 6600167.18Avas received o@ctober 1, 2018 arahamended versiowas
received on April 1, 201fbr amodificationthat 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 Contt@echnology (MACT) Standards for HAPs. Tpheposed
modification is also beingnplemented to meet new customer demands for increased softwood
percentage and production ratd he Table of Changes located in Sectibnricludes details
associated witlthe proposed madification such as Insignificant Activities, emission source name
changes, etc.This permit action will address the followimgainchanges associated with the
modification as outlined in the application:

1 Increase productiorate fromanapproximate actual facility throughpat 535,2600DT per year
to a potential facility throughput 781,2550DT per year by upgrading pellet dies with a new
prototype;

Increase the amount of softwood processed from ®0&maximum of 80%;

For the existing Dryer (E®RYER-1), add a regenerative thermal oxidizer (BIDO-1) after

the existingwet electrostatic precipitator (CWESR1) for volatile organic compound (VOC),

HAP and particulate matter (PM) emissiamsitrol;

1 Install a new direcfired wood dryer (E®DRYER-2) equipped with a newet electrostatic
precipitator (CBWESR2) in series with a regenerative thermal oxidizer {€DO-2);

1 Add a new dryer bypass stack (BRYBYP-2) and furnace bypass stack (ESRNACEBYP-
2) for malfunctions and low load startups, shutdowns, and idling operations;

1 Remove two existing Green Wood Hammernijiseviously referred to as wood-chippers)and
construct five new Green Hammermills @&$VH-1 through ESGWH-5) and route thexhaust
to the existingwet electrostatic precipitator (CWYESR1) in series with a new regenerative
thermal oxidizer (CERTO-1). The Green Hammermills will have the capability to be exhausted
to CD-WESR2 and CDRTO-2 when CBWESR1 and CDRTO-1 are shut down;

1 Existing Dry Wood Handling (E®WH-1 and ESDWH-2) will exhaust to new bagfilters (GD
DWH-BF-1 and CDDWH-BF-2);

1 Install Dry Shaving Material Handling (EBRYSHAVE-1), Dry Shavings Reception (EBSR-
1) with associated béitier (CD-DSR-BF), and a Dry ShavingsSilo (ESDSS) with associated
bagfilter (CDDSSBF);

1 Install two new Dry Shavings Hammermi(ES DSHM-1 and ESDSHM-2) for dry shavings
and route the exhaustémew wet scrubber (CIWS-1) in series witta newregenerative
catalytic oxidizer (CERCO-1) that can also operate as a regenerative thermal oxidizer;

1 Existing Dry Hammermills (E$IM-1 through 8) will exhaudtom the existing bagfilter® a
new wet scrubbbgCD-WS-1) in series with a newegenerative catalytic oxidizer (GRCO-1);

1 Route exhaust from the existing dust control system to a new wet scrubb@ $IDand
regenerative catalytic oxidizer (EGRCO-1) that can also operate asRihO and
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1 Exhaust from the Pellet Presses and Pellet Coolers cyclones vallteglto a new wet scrubber
(CD-WS-2) in series with a newegenerative catalytic oxidizer (ERCO-2) that can also operate
as a regenerative thermal oxidizer

I11. History/Background/A pplication 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 faciliéppeared to operate in compliance with all applicable
regulations and permit conditions.

September 20, 2017 October 20, 2018 The first time Title Vapplication went through public

notice and major comments were received during the public comment period from the Environmental
Integrity Project (EIP). Issuance of thetime Title V permit was placed on hadehd DEQ was

notified thatanother permit application from the facility would add controls to make the facility

minor for PSD.

October 1, 2018 Permit application 6600167.18A was receifedseveral modificationand a
permit acknowledgement was sent to the facilitgfensame day

November 16, 2018 The facility requestethatpermitapplication processinige put on holdlue to
anupcomingaddendunto the previous modification

January 10-14, 20197 A permitaddendum was received from the faciliAQ permitengineer
Richard Simpson calletthe facilityand requested the facility send isignedAl permit application
form. An Al form was receiveffom thefacility a few days later.

January 30, 2019- February 6, 20197 Through emails and conference call with the facility,
discrepanciewere found for several sources in the permit application and the addefdumlp
simplify the modificationthe facility agreed to send an amended apjitin that would combine the
October 1, 2018 application with tdanuary 10, 2019 addendum.

March 6, 2019- Current i DAQ created an Enviva Workgrodpr E n v i Noatht@amptonHamlet
and Sampson facilitie® provide consistency teach of thaipdatedair permits.

March 14, 2019- Permit engineer Richard Simpson preforméddity site visit.

March 29, 20191 April 1, 20197 An amended permivas receivedy email ancgaper copy.

April 10 - 19, 2019i The facility sent particulate testimgnission factoresultsfrom their

Greenwood facilitf or Nor thraynp$ ltoammwisngs Hammer mi | | . DAQOGs

Saunderseviewed the testing datand no issuewere noted in the reportedluas.

April 12, 2019- May 23, 2019- DAQ requestedby letteradditional information ofNC air toxics
modeling andemission sourcesThe facility was requested to remoddhe facility senthe
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additional information on May 2, 20Ehd theelectronic modehg files a fewweeks later Ray
Stewart and Dawn Reddof RRO inspected the facilitynoApril 30,2019.

May 7-23,2019 DAQG6 s p er mjiRualeighRegidnal ©ffice, and Stationary Compliance
Section were requested to commenaaersion of thedraft permit Comments were received and
included in the permit from DAQ

May 23 - June5, 20197 The Air Quality Analysis Branch received updated facility modeli@g
June 3, 201%he modeling was approved by DAQ meteorolobishcyJonesand Tom Anderson.
By email, e modeling review was sent to the facility on Jan2019

May 317 June 5,20197 The facility submitted aequest to replace fotailing presses without
increasinghroughputo RRO. RRO forward thiaformation to thePermitting Section wherehe
request was entered into the DAQ data systeApaticability DeterminatiorNo. 3432 The request
was approvednda letter wasent to thdacility on June 5, 2019.

May 31-June7,2019i A first draft of the permit was sent tacility representative¥ai Simonsen
andTheron Grimof Enviva Raleigh officeconsultaniMichael Carbon and DAQ enginedor
comments and argotential updates since the amended application. Comments and wpetates
received.

June 197 June?21,2019% An e mai | was sent t o ortithresthhtaeedetitbt vy 6 s 1
be addressed or clarifiedUpdates and clarificati@wereprovided by the facility.

June 207 July 15, 20191 An email was sent tthe facility aboutthe zoningconsistency

determination statusOn July 152019 William Flynn, Directorof theNorthampton County Code
Enforcements i gned the zoning consistency determinatio
operations are consistent with applicable zoning ordinances.

June 261 July 2, 20197 The facility, RaleighRegional Office, and Stationary Compliance Section
were reqested by the Permitting Section to comment ordtaét permit and review Comments
were received and included in the permit from DAQ

July 17 July 5, 20197 A second draft of the permind a first draft of the review wesent to

facility representativekai SimonserandTheron Grimof Enviva Raleigh officeconsultanMichael
Carbon forcomments and amyotential updatesComments and updates were received.

July 871 17, 20197 Phone calls and emails were maddacility representatives on items that needed
to be addressed or clarifiadbng withsendinga draft of the permit anceview. Updates
clarifications and commentwerereceived and incorporated into tiecuments

July 19, 20191 Draft permit sent to publiooticeprior to issuance.

TBD, 20197 TVEE changes were approved by Ms. Jenny Sheppard TVEE Coordinator.

TBD, 20191 Permit10203R6 was signed and issued.
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I . Permit Modifications/Changes and ESM Discussion

The following changes were madeBoviva Pellets Northamptoh| C, Garysburg, NC., Air Permit No.

10203R05
Page No. Section Description of Changes
Cover Letter | N/A Updated cover letter withpplication number, permit numbers,
dates, fee class, and Director name.
NA Insignificant Added new sources debarker HE8bark, bark hog IEBark,
Activities four natural gas/propane double duct burnersiESB-1
through IESDDB-4, dry shaving handlingna storage systems
IES-DRYSHAVE, dry shaving handling and storage systems
IES-DRYSHAVE-1 with one bagfilter CEDSR-BF, propane
vaporizer IESPVAP, additive handling and storage FASD
with one bagfilter CBADD-BF, one emergency use generator
IES-GN-2, molile diesel storage tank IEBK3, and diesel
storage tank IESK4.
NA Insignificant Reclassified dry line hopper to an insignificant source and
Activities changed ID No. to IE®LH.
NA Insignificant Reclassified dry wood handling IH®WVH andgreen wood
Activities handling and storage IESWHS as significant sources and
changed ID Nos. to EBWH-1 and ESGWHS.
NA Insignificant Pellet press system IHSP was deleted since it is incorporated
Activities with the pellet coolers.
NA Insignificant Finished product handling IEEPH was deleted since it is
Activities incorporated with handling EEPH.
NA Insignificant Log chipper IESCHIP-1 was deleted since it is incorporated
Activities with chipper IESEPWC.
NA Insignificant Two electric powered wood 4&hippers, IESRCHP-1 and IES
Activities RCHPR-2, were deleted since they are being replaced by five
green hammermills (E&HM-1 through ESGHM-5).
NA Insignificant Generator ID No. washanged from IESN to IESGN-1.
Activities Diesel storage tanks ID Nos. were changed fromiK& and IS
TK2 to IESTK1 and IESTK2. IESTK2 capacity was update(
from 500 gallons to 600 gallons.
3,6 Section 1 and Add five (5) new closedbop green hammermills (ESHM-1
Section 2.1 A. through ESGHM-5) and route the exhaust to the existing wet
electrostatic precipitator (C&WESR1) and the newegenerative
thermal oxidize(CD-RTO-1). The Green hammermills exhaus
will also have he ability to be routed and controlled by new-C
WESR2 and new CERTO-2 when the CBANVESR1 and CD
RTO-1 are shut down. Simple cyclone €IT is for product
handling and deleted from the permit as a control device.
3,6 Section 1 and Updaed wood dryer ID No. from (EBRYER) to (ESDRYER-
Section 2.1 A. 1). The exhaust will route to existing wet electrostatic
precipitator (CBWESR1) and the newegenerative thermal
oxidizer(CD-RTO-1).
3,6 Section 1 and Added dryer 1 bypadsSDRYERBYP-1 and furnace 1 bypass

Section 2.1 A.

(ESFURNACEBYP1).
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Page No. Section Description of Changes
3,6 Section 1 and Added a new direct heat wood fired dryer {ERYER-2)
Section 2.1 A. controlled by new wet electrostatic precipitator-8IESR2 in
series with a newegenerative thermal oxidiz6CD-RTO-2).
3,6 Section 1 and Added dryer 2 bypass (H3RYERBYP-2) and furnace 2 bypas
Section 2.1 A. (ESFURNACEBYP-2).
3,6 Section 1 and Added a new dry wood handling (EEBVH-2) controlled by a
Section 2.1 A. new bagfilte(CD-DWH-BF-2).
3,6 Section 1 and Assigned source ID Nos. (H351) and (ESPS2) to existing
Section 2.1 A. dry hammermill prescreeners.
4,6 Section 1 and The eight existing dry hammermills exhaust will also route
Section 2.1 A. through new wet scrubber (E@S-1) andregenerative catalytic
oxidizer (CDRCO-1) that can also operate as an RTO.
4,6 Section 1 and Renamed existing nuisance system to dust cbsyistem (ES
Section 2.1 A. DCS) and update the permit to reflect that the exhaust will rg
through new wet scrubber (EWS-1) andregenerative catalytic
oxidizer (CDRCO-1) that can operate as an RTO.
4,6 Section 1 and Added a new drghavings reception (EBSR) controlled by a
Section 2.1 A. new bagfilter (CDDSR-BF).
4,6 Section 1 and Added a new dry shavings silo (lE55S) controlled by a new
Section 2.1 A. bagfilter (CDDSSBF).
4,6 Section 1 and Added two new dry shavings hammermills {ESHM-1 and
Section 2.1 A. ESDSHM-2) controlled by new wet scrubber (80S-1) and
regenerative catalytic oxidizer (GRCO-1) that can operate as g
RTO.
56 Section 1 and The six existing pellet coolers exhausll also route through
Section 2.1 A. new wet scrubber (CIWS-2) andregenerative catalytic oxidize
(CD-RCO-2) that can operate as an RTO.
56 Section 1 and Rename the currently permitted Pellet Fines BinfES-1)
Section 2.1 A. and associated bin vefilter (CD-PFB-BV) to Pellet Cooler
Fines Relay System (HSCHP) and baghouse (GBCHRBV.)
NA Section 1 and Since the sources will not be utilized, deleted bagging syste
Section 2.1 A. conveyor and screens (BB5C1, ESBSS1, and ESBSS2)
and associad filters (CDBS-BF-1 and CDBS-BF-2).
NA Section 1 and Since the sources will not be utilized, deleted bagging syster
Section 2.1 A. (ESBSC2, ESBSC3, ESBSB-1, and ESBSB-2).
6 Section 2.1 A. and|Added 15A NCAC 02D .053&xcess 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.1.c. |To demonstrate compliance with 15A NCAC 02D .0515, add
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.
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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 untilftlity
meets Construction Schedule per Section 2.3. Also updated
conditions to include dryer, dry hammermill, and pellet coole
systems throughput limitations along with associated percen
softwood limitations on a rolling thonth average basis.

13

Section 2.2 A.3.

Added regulation 15A NCAC 02Q .0317 Avoidance Conditio
for 15A NCAC 02D .0530: Prevention of Significant
Deterioration facilitywide for PM, VOCs, and NOx. Condition
include throughput and softwood limits along with initial and
periodictesting, monitoring, recordkeeping, and reporting for
proposed maodification.

18

Section 2.2 A.4.

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

18

Section 2.2 A.5.

Included existindl5A NCAC 02D .1100 Toxics Air Pollutant
Emissions Limitation and Requiremanttil the facility meets
Construction Schedule per Section 2.3.

19

Section 2.2 A.6.

Added eleven toxics pollutants and new associated equipme
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 A.4.

21

Section 2.2 A.8.

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

21

Section 2.2 A.9.

Added regulation 15A NCAC 02Q .0207 Anni&hissions
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.

2325

Section 3

The General Conditions were updated to the latest version o
DAQ shell.

The changementioned aboveill be made to the Title V Equipment Editor (TVEE) under this permit

modification.

V. Statement of Compliance

The most recent inspection conducted?mnil 30, 2019 byRay Stewart and Dawn Reddix of RRO
According the RRO compliance databased\otices of Violation (NOVs) 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 smiannual report.
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V. Process Description

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

A. Green Wood Handling and Storage
iGreenodo (i isdeliveredvicethie plantwia trutks as either-ghgpped wood or
unchipped logs from commercial harvesting forsitle chipping.Purchased chips and bark will
be unloaded from trucks into hoppers that feed conveyors that trémesfaaterial to Green
WoodHandling andStorage Piles (E&WHS). 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
Unchippedogsareto be debarked by the electpowered rotary drum Debarker (IES
DEBARK) and then sent to thetectric-poweredGreen Wood ChippdtES-EPWQ to chip the
wood to specification for drying. Bark from the Debarker anctpased bark/chipsre
transferred to the Bark Hog (IHRARK) via conveyor for further processing.

Material processed by thgectric Chipper an®8ark Hogarehandled andransferred to the
Storage Piles§S-GWHS)via conveyor. Th&reenWood FuelStorage Bin (IESGWFB)is to
be located under a covered structurellowing storage in the Fuel Stora§im, thefuel is
transferrecandpushed into the furnace.

C. Green Hammermills
Chipped wood used in pellet production will be furthevcessed in the Green Hammermills{ES
GHM-1 through 5 to reduce material to the proper sidéhe Green Hammermillgvill route the
vent stream$o the existingvet electrostatic precipitator (CYESR1) and thenew natural
gas/propandired regenerativéhermal oxidizer (CERTO-1) to control PM, VOC, and HAP
emissions.The Green Hammermills will have the ability to be routed and controlled by the new
Dryer 2wet electrostatic precipitator (CWESR2) in series witlregenerative thermal oxidizer
(CD-RTO-2) whenCD-WESR1 andCD-RTO-1 are shutdown.

D. Dryers
Green wood will be conveyed teo rotary Dryer systes(ES-DRYER-1 rated at 175.3 million

Btu/hrand ESDRYER-2 rated at 180 million Btu/hrDirect contact heat will bieEom the
furnacesthat use bark and wood chips as fuBreen wood is fed into the dryer where the
moisture content is reducedttee desired level and routed to a myltilone separator consisting
of three identical cyclonesquipped to control the discharge of the rotary dryer sysidra.
cyclonesareclosed loopand arausedfor material handlindor the dryer systemEmissions from
Dryer 1 will exhausto existingwet electrostatic precipitator (GRWESRL1) in series with a new
natural gas/proparired regenerative thermal oxidizer (€RT O-1) to provide further PM,
VOC, and HAP emissions contrdEmissions from Dryer 2 will exhaust gonewwet
electrostatic precipitat (CD-WESR2) in series with a newatural gas/propariired
regenerative thermal oxidizer (GRTO-2).

As the flue gas exits the dryers and begins to cool, wood tar can condense and coatwadlsnner
of the dryer ducts creating a fire risko prevent condensation from occurring and tagkice
the fire risk, each dryer system will include double ducts which will be heategiduct from the

8
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cyclone outlet to thenduced draffan will be heatd by one lowNOXx burner with anaximum
heat input rating of inillion Btu/hr and a secondnillion Btu/hr low-NOx burner will beused
to heat the duct used for exhaust gas recirculation and the WIE@&RIouble dudburners (IES
DDB-1 through IESDDB-4) will combust natural gas, or propane as bapkand will exhaust
directly to atmosphere.

E. Bypass Stacks
There are Ypass stacks following each rotary drum dryer-(HSYERBYP-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 anibesnissitrol

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 detedwalfunctions are infrequent and
unpredictable.Use of the Dryer Bypass Stacks foalfunctions will be limited to 100 hours per

year (i.e., 50 hourger staclof dryer bypass at full capacity).

The furnace bypass stacks fEBRNACEBYPR1 and ESFURNACEBYPR2) may be used to
exhaust hot gases duringld startups (for temperature coot), 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 staftedp
cold shutdown until the refractory ssifficiently heated and can sustain operatitnes low level
(limited to 15% of the maximum heat input rate26.3million 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
bebrought up to a normal operating raféhe duration of a cold stauip is typically between 6 to
8 hours and there are generally two (2) cold stpstper 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@iower
dryerinduced draffan failure, etc.As soon as the furnace aborts it will automatically switch
fii dl e limedlopebatioh up to a maximum heat inpate of 5Smillion Btu/hr). The fuel
feed is significantly reduced, and the heat input rate drops rapitiifunctions are infrequent
and unpredictable

- Planned Shutdown:In the event of a planned shutdown the furnace heat input will be
decreasedand all remaining fuel will be moved through the system to prevent duineg the
shutdown period. The remaining fuel will be combusted prior to openirfgrhece bypass
stack.

Use of the Furnace Bypass Stacks for atprtshutdown, and malfunctie will belimited to 100
hours per year (i.e., 50 hours of furnace bypessstackat full capacity). EachFurnace Bypass

Stackis limitedt o 500 hours per year in Aidle modeo. TI
to maintain theemperature of #afire brick lining the furnaces which may be damaged if it cools
toorapidy.Operation in fiidl e moded also significant

restart thedryers.

F. Dried Wood Handling
Dried materials from the Dryer product recovery cyclones will be conveyed to screening
operations that remove smaller wood particlesesesmallerparticles are diverted to the dry
hammermill discharge conveyor, while oversized wood is sent to the eydsanills (ID Nos.
ES-HM-1 through 8) for further size reduction prior to pelletizati®maller particles passing
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through the screef&SPS1 and ESPS2) will bypass these hammermills and be pneumatically
conveyed directly to the product recovery floe 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 loda¢@deen the Dryer and Dry
Hammermills comprising the Dried Wood Handling (E%/H-1 and ESDWH-2) emission

source. These transfer points will be completely enclosed with only two (2) emission points that
will be controlled by individuabagfilters CD-DWH-1 and CBDDWH-2).

. Dry Hammermills

After screeningoversized dry woods reduced to the appropriate size using of eight (8)
existing Dry Hammermills (E$IM-1 through ESHM-8) for further size reduction prior to
pelletization. Each Dry Hammermill includes a product recovery cyclone-t0D-CYC-1
through CBHM-CYC-8) whichis routed to one of three (3) Wdters (CD-HM-BF-1 through
CD-HM-BF-3) for particulate matter controFollowing the dry hammermil)ghe DustControl
Systan (ESDCS) collects smallewood and is controlled by bagdfilter (CBDHM-BF-3). The
facility will route the exhaust from the existing dry hammermill baghdosi® new wet
scrubber (CBWS-1) in series with aegenerative catalytic oxidizé€D-RCO-1) that can also
operate asraRTO for control of PM, VOC, and HAP emissions.

. Dry Shavings Process

As part of this application, Enviwgill 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 onveyors to a bucket elevator that ultimately fills a silo. Each of these material transfer
points will be entirely enclosed except for truck unloading {IESY SHAVE). From the silo, the

dry shavings will then be transferred via an enclosed screw coneetyw 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 pildIES-DRYSHAVE) via front end loader or are received via walking floor trailer

at the pile.Dry shavings are added to the Dry Line Hopper {[lH$) which transfers via Dry

Line Feed Conveyor (EBLC-1) to the dry hammermill feed conveyor at the point of the
hammermill prescreens.

As part of this application, Enviva is proposing to add a neywIbiavings Material Handling and
Storage source (IEBRYSHAVE-1) and assign a source ID for the Dry Shavings Rece(#isn
DSR) both of which will be controlled by a proposed new Dry Shavings ReceptioiCbBuisol
Baghouse (CEDSR-BF). Thefacility will also install a Dry Shavings Silo (IEBSS) contrded
by a bagfilter (CDDSSBF) to store dry shavings and two new Dry Shavings Hammermills (ES
DSHM-1 and ESDSHM-2). The purchased dry shavings will beloaded from trucks via a new
truck dump into a hopper that feeds material via enclaseteyors to a bucket elevator that
ultimately fills a silo. From the silo, the dry shavings whkn be transferred via an enclosed
conveyor to the new Dry Shavings Hammermills for additional procegditigd dry shavings
will be transferred to the pellet mill feed silo. The dry shavings hammermill exhaust will be
routed tothe newwetscrubber (CBANS-1) in series with aegenerative catalytic oxidiz€CD-
RCO-1) that can also operate asRTO for contiol of PM, VOC, and HARmissions.
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Pellet Mill Feed Siloand Relay System

Milled wood from the Dry Hammermill product recovery cycloretsansported by a set of
conveyors to the Pellet Mill Feed Silo (lBBIFS) prior to pelletizationParticulate emissions
from the Pellet Mill Feed Silo will be controlled by a badfilter (BDIFSBH). Fines from
Finished Product Handling (E=PH) are colleted by the Pellet Cooler HP Fines Relay System
(ESPCHP) which is controlled by afgfilter (CD-PCHRBV). The Pellet Cooler HP Fines
Relay System transfers this material to the Pellet Mill Feed Silo.

Additive Handling and Storage

Additive maybe 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 contaiagaroldus chemicals or
VOCs. Bulk additive material will be delivered by truck and pneumatically unloaded into a
storage silo (E\DD) equipped with a bagfilter (CIADD-BF) to control emissions from air
displaced during the loading of additive materiah® 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 throwglve (12) presses in the Peleess
System. Exhaust from the Pellet Press System and Pellet Press conveyors will betiwentgh
the Pellet Cooler aspiration material recovery cyclones and pollutant contdagsaibed below,
and then to thatmosphere Formed pellets are discharged into one of §)xpellet coolers (ES
CLR-1 thru ESCLR-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 (CDR-1 thru CDCLR-6). Following
the cyclonesthe exhaust will be routed to a new watribbelCD-WS-2) in series with a
regenerative catalytioxidizer (CD-RCO-2) that can also operate asRTO for control of PM,
VOC, and HAP emissionsThe facilitywill alsoupgrade the pellet press dies to a new design
The manufacturer of the pellet presses does not make the samarh2&0epress or any
replacement parts. The replacement is a 1500 mm giassg with the associatetrew
conveying system.

. Einished Product Handling and Loadout

Final product is conveyed to pellet leadt bins (ESPB-1 through ESPB-12) that will feed

pellet truck loadout operations (E%.-1 and ESPL-2). Pellet loadout is accomplished by
gravity feed of the pellets through a covered chute to reduce emisEissions 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 laedaista fire

prevention measure to prevent any buiflof dust on surfaces within the buildinghis slight
negative pressure is produced via an induced draft fan that exhausts to the Finished Product
Handling baghouse (GBPH-BF). This baghouse controls emissions from Finished Product
Handling (ESFPH), PelletLoadout Bins (ESPB-1 through ESPB-12), andpellet truck loadout
operations (E®L-1 and ESPL-2. Fine material from loadout operations is transferred to the
Pellet Mill Feed Silo (ES?MFS).
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M. Emergency Generator, Fire Water Pump Engine, and Diesel Stage Tanks
The plant has a 350 brake horsepower (bhp) dfeeel Emergency Generator (IESN) for
emergency operations and a 300 bhp difissd Fire Water Pump Engine (IBSNVP). Aside
from maintenance and readiness testing, the generator améif@epump engines are only
utilized for emergency operation¥he facility proposes to change the existing Emergency
Generator ID froMES-GN to IESGN-1 and add a second diesieéd Emergency Generator
(IES-GN-2) rated at671 bhp. The facility alsoproposes to add a third diesel storage tank with a
capacity of ugo 5,000 gallons (IESFK-3) for distributing diesel fuel to mobile equipment and a
fourth diesebktorage tank with a capacity of 1,000 gallons ([BS4) for the proposed generator
(IES-GN-2).

N. Propane Vaporize
With this application, Enviva proposes to add a propane vaporizer. Afiiegtpropane
vaporizer (IESPVAP) rated at 1 million Btu/howwill be located orsite to vaporize propane gas
for combustion by th&TO burners, RC@urners, and double duct burnefihevaporizer will
have a maximum heat input capacity ahillion Btu/hourand will combust propanePropane
may be used initially until natural gas service is complebéatural gas will behe primary fuel
for all burners and propane may be used as a-bpdkiel.

V1. Emissions

The following table is @omparison of the currently permitted PTE to the propestichatedPTE
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
Priﬁzus 61.88 | 126.57 | 128.84 | 121.79 | 93.79 19.20 | 456.40 | 162,292.20 37.82
C"?T‘J'EE 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 summaryfatility-wide criteria pollutant emissiorm 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 locatgdhe end of this sectiorfCopes of detailed potential emissions
calculations spreadsheet® included in Attachment 1 of this document and in Appendikt@e
permit application

A. Green Wood Handlingnd StoragéESGWHS)
Fugitive PM emissions will result from unloading purchased chips and bark from trucks into
hoppers and transfer of these materials to storage piles via convEygisve PM emissions
from chip and bark transfer operations were calculated based-d2 8€ction13.2.4,Aggregate
Handling and Storage PilésChip conveyors are enclosed; therefore, emissions were only
guantified for the final drop points (i.e., from conveyor to pilBark conveyors will not be
enclosed; however, due to the large sizénisf taterial any fugitive PM emissions occurring
along the conveyor itself will be negligiblé&sreen wood and bark contain a high moisture
content approaching 50 percent water by weig{#.such particulateemissions were only
guantified for thdinal drop point§rom the conveyos.

Particulate emission factors used to quantify emissions from storage pile wind erosion for the four
(4) Green Wood Storage Piles ahdee(3) Bark Fuel Storage Piles were calculated based on

U S E P Edntol of OperFugitive Dust Source$The number of days with rainfall greater than

0.01 inches was obtained from AR Section 13.2.2)npaved Roadsand the percentage of

time that wind speed exceedariles per hour (mph) was determined based on the AERMOD
readymeteorological 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 frodRAFection

13.2.2 was conservatively applied in the absence e§péeific data. The g@osed surface area

of the pile was calculated based on wate 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 Improv&iMEASI) for

Douglas Fir wood storage piles. NCASI emission factors range from 1.6 to 3.6 pounds (Ib) VOC
as carbon/acrday; however, emissions were conservatively based on the maximum emission
factor.

B. Debarker (IESDEBARK) and Bark HOIES-BARK)
PM emissions will occuirom log debarkingand processingPotential PM emissions from
debarkingand barkhogver e quanti fi ed based @&IRSFadglityssi on f a
Subsystem Source Classification Codes and Emission Factor Listi@gtiria Air Pollutants
for Source Classification Code (SCGP3-008-01 (Log Debarking). All PM was assumed to be
larger than 2.5 microns in diametd?M emissions from debarking will be minimal due to the
high moisture content of green wood (~50%) thedfact that bark is removed jieces larger
than that which can become airbore90% control efficiency was applied fuve use of water
spray VOC and methanol emissions were quantified based on emfastons for log chipping
from AP-42 Section 10.6.3vledium Density Fiberboard

The Debarker (IE®®EBARK) and Bark Hog (IESBARK) are considered insignificant activities
per 15A NCAC 02Q .002(h) due to potential uncontrolled PM emissions less than 5 tpy.

D. Chipper (IESEPWQ
The chipping process will result in emissions of VOC BHAdPs VOC andHAPsemissions were
quantified based on emission factors for log chipping frord&FSection 10.8, Medium
Density Fiberboard and AR42 Section 10.6.4lardboard andFiberboard ” The Chipper is
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considered an insignificant activity per 15A NCAC 0202 (h)due to potential uncontrolled
emissions less than 5 tpy.

. Green Wood Storage B{tES-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 BES({GWFB). Due to complete enclosure of

the Green Wood Fuel Storage BIESGWFB), emissions from transfer of material into the bin
were not specifically quantifiell Both theGreen Wood Storage Bin and the Bark Fuel Bin have
emissions of less than 5 tons per year each and are each insignificant acéwitisa piICAC
02Q.0102(h).

Dryers (ESDRYER-1 and ESDRYER-2) and Greetdammermills (ESGHM-1 throughb)

Exhaust from the Drysiand Green Hammermills will be routed tslzaredVESP/RTO control
system for control of PM, VOC, and HAHhe 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 potenti@temit emission estimatdésom theGreen

Hammermilk are accounted for aler the Dryer #1 WESP and RT®otentialuncontrolled
emissions of PM, PM less than 10 microns in diameter{PAMdPM less than 2.5 microns in
diameter (PM5s) 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 dataBasges

of nitrogen (NQ) emissions are based on stack test results from similar facilitiss80%
contingency. Potential emissions of sulfur dioxide {S@m green wood combustion were
calculated based on the heat input of the dryer burners ardiasion factor for wood

combustion from AR12, Section 1.6/Vood Residue CombustionBoilers’. VOC emissions

were calculated using an emission factor derived from stack testimtycted at Enviva and

other similar wood pellet manufacturing facilities.

HAP and toxic air pollutant (TAP) emissiofism green wood combustiomere calculated based

on emission factors from several data sources including stack testing data from other similar
facilities, engineering judgement/process knowledmmaission factors from AB2 Section 1.6,

Wood Residue Combustion in Boifers and NC DA Q éCombWstiom 8predtsiett e

HAP emissions from natural gasd propaneombustion by the RTO burners were calculated
based on ARI2 Section 1.4Natural Gas Combustiod AP-42 Section 1.5Liquefied Petroleum

Gas Combusticd NC DAQds Wood WaSpreadsheEtmmdemission factors
from the South Coast Air Quality Management
(AER) Tool.

. Dryer BypassStacks(Full Capacity

Bypass stacks following each rotary drum drye3-BRYERBYP-1 and ESDRYERBYP-2)

may be used to exhaust hot gases during malfunctdasting 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 bypasxkt 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 triggersguhitkas
detected. Malfunctions are infrequent and unpredictatgential emissionassociated with

dryer bypass were calculated based on stack testing data from compganattefacilities with

the exception of condensable PM and 8@issions which erecalculated based on emission
factors from AP42 Section 1.6\Wood Residue CombustionBwoilers’. Emissions were based on
the full capacity of the furnaces aahited to 50 hours per year peryer.
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H Furnace Bypass Stacks
The furnace bypass staqisSFURNACEBYP-1 and ESFURNACEBYPR-2) may be used to
exhaust hot gases during staps (for temperature control), planned shutdowns, and
malfunctions.Venting at full capacity only occurs in the event of a malfunctiés soon as the
furnace aborts during a malfunction, the fuel feed is significantly reduced, and the heat input
rate drops rapidly as the f urteewmdofgpanmed!| y tr an
dryer shutdown, the dryer throughput and furnaeat input are decreasebryer 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 idleAstaach,
emissions during plannetigtdowns areninimal.

During cold starups, 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 furndogig Brought up to a normal

operating rate.The duration of a cold staulp is typically between 6 to 8 hours and there are
generally two (2) cold stattps per yearThefurnace bypass stack is not utilized during a
planned shutdown until after the fisce achieves an idle statgntil this time, emissions

continue to be controlled by the WESP and RTaly one dryer line will b@peratedn cold

startup at a time.

Potential emissions of CO, NOSGQ, PM, VOC, and HAP for furnace bypassnditions were
calculated based on emission factors from4®PSection 1.6\Wood Residue Combustion in

Boilers’. Emissions were based on the full capacity of the furnacebnaitedd to50 hours per
year per furnace.

I. Furnace Bypass Staclslle Mode

Duringf ur nace @Aidle moded operation, emissions wi
stacks (ESFURNACEBYPR1 and ESFURNACEBYPR-2). Each furnacenayoperate up to 500
hours per year i n Ai dpemtiomptba haximunhheat inputirade ofdbe f i n e

million Btu/hr. During this time, emissions widxhaust out of the furnace bypass stacks.
Potential emissions of CO, NOSG, PM, VOC,andHAP were calculated based on emission
factors from AP42 Section 1.6\Wood Residu€ombustion in Boiler3

J. Double Duct Burner§lES-DDB-1 through IESDDB-4) and Propane Vaporiz€8iES-PVAP)
Emissions from natural gas and propane combustion by the double duct burndd®BEIS
through IESDDB-4) and propane vaporizer (IE8/AP) were calculated based on-AP
Section 1.4Natural Gas Combustidh AP-42 Section 1.5Liquefied Petroleum Gas
Conbustior?, and emi ssion factors from the South Coz¢
(SCAQMD) Air Emissions Reporting (AER) Tool.

Per 15A NCAC 02Q0102(h) the double duct burners (IE3DB-1 through IESDDB-4) and
propane vaporizer (IEBVAP) areconsidered insignificant activities because potential
uncontrolled emissions are less than 5 tpy.

K. Dried Wood HandlindES-DWH-1 and EESDWH-2)
Dried Wood Handling (E®WH-1 and ESDWH-2) will include conveyor transfer points
located after each dryer. ksmions 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 loadng.
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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 wandling emission factors.

Dry Shavings Handling (IE®RYSHAVE), Dry Line Feed Conveyor (EBLC-1) and Dry Line
Hopper (IESDLH)

Particulate emissions will occur during unloading of dry shavings walking floor trucks to the dry
shavings pile (IE®DRYSHAVE). Potential emissions were calculated based o 2FSection
13.2.4,Aggregate Handling and Storage Pifea front end loader fills the Dry Line Hopper
(IES-DLH) which feeds the Dry Line Feed Conveyor (BSC-1) to introduce pr&lried wood

into the pocess prior to the hammermills.

Emissions from the Dry Line Hopper (IEE3_H) and Dry Line Feed Conveyor (H3L.C-1) were
calculated using equation 1 in AR Section 13.2.4Per 15A NCAC 02Q0102(h) the Dry Line
Hopper will be reclassified as an insignificant activity due to emissiogimigbelow 5 tpy

. Dry Shavings Reception, Handling, and Silo {BSR, IESDRYSHAVE-1, and ESDSS)
Particulate emissions will occur during unloading of dry shavings from exiatid new dry
shavings truck dump (IEBRYSHAVE and IESDRYSHAVE-1). Potential emissions from dry
shavings storage piles and dry shavings transfer activities associated WIRESHAVE were
calculated based on A#2, Section 13.2.4Aggregate Handling and Storage Pifes

The Dry Shavings Reception Dust Control Baghouse-l&R-BF) controls particulate
emissions from the receiving area, from iIBRYSHAVE, and from Dry Shavings Reception
(ESDSR). Particulate emissions from the baghouse were calculated based on the ffodvaust
rate and exit grain loadinddry shavings will be transferred into the new dry shavsilgs(ES
DSS) via an enclosed conveyor and bucket elev@articulate missions from thdaghouse on
the dry shavings silo (CIDSSBF) were calculated based on the exhaust fie and exit grain
loading.

Per 15A NCAC 02Q0102(h) Dry Shavings Handling (IE®RYSHAVE-1) is considered an
insignificant activity because potéituncontrolled PM emissions are less than 5 tpy.

. Dry Hammermills (ESHM-1 through 8and Dry Shavings Hammermills (ESDSHMand ES
DSHM-2)

The Dry Hammermills generate PM, VOC, and HAP emissions during the process of reducing
wood chips to thaequired size PM emissions from the existing Dry Hammermill cyclof@p-
HM-CYC-1 through 8) are controlled using baghouses-t{\D-BF-1 through CBHM-BF- 3).

PM emissions from the Du€tontrol System (ESDCS) arecontrolled by a bagfilter (CIHM-

BF-3). Particulate emissions from each baghouse were calculated using a manufacturer
guaranteed exit grain loading rate andrifeximum nominal exhaust flow rate of thaghouse.

The Dry Hammermill and Dry Shavings Hammermill exhaust will be routed to the echpes

wet scrubber (CBNVS-1) and RCO/RTO (CHRCO-1) for HAP and VOC controlThe oxidizer

will operate in thermal mode as BTO duringmaintenancef 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 facilitiesPM emissions from the PrShavings Hammermills are based on

test data perfor med a'CriterimanidHAR énussidhs fmmmatu@lo d f ac i
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gas and propane combustion by the RTO burners were calculated based 21$a&tion 1.4,
Natural Gas CombustioH,AP-42 Sedbn 1.5 Liquefied Petroleum Gas Combustid

. Pellet Cooler HP Fines Relay System {ESHP)and Pellet Mill Feed Silo (EBMFES)

Pellet materiafineswill be conveyed from finished product handling to the Pellet Cooler High
Pressure Fines Rel&8ystem(ES-PCHP)andcontrolled by a baghouse (GBCHRBV). The

Pellet Mill Feed Silo (ES?MFS) is equipped with a bin vent filter (GEMFSBV) to control PM
emissions associated with silo loading and unloading operatitiisemissions from #se

baghouss were calculated based on a manufacturer guaranteed exit grain loading rate and the
maximum nominal exhaust flow rate of the baghouse.

Additive Handling and StoragéHS-ADD)

An additivemaybe 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 (CIADD-BH). PM emissions from the bagfilter werdamdated based
on an assumed exit grain loading rate and the maximum nominal exhaust flow rate of the
baghouse.

. Pellet Press System and Pellet CoolersCER-1 through 6)

Pellet Press and Pellet Cooler operations will generate PM, HAP, and VOCoasidsiing the
forming and cooling of wood pelletShe Pellet Mills and Coolers are equipped with six (6)
simple cyclones (CECLR-1 through CBCLR-6) and will be routed to a proposed new wet
scrubber (CBWS-2) for PM control and then through the propoBR€2O/RTO (CDRCO-2) for
VOC and HAP control. The oxidizer will operate in thermal mode as an RTO dwaakyp of

the RCO PM emissions from the Pellet Press System (Pellet Mills) and Pellet Coolers were
calculated based on a maximum exit grain loading aatl the maximum nominal exhaust flow
rate for the proposed scrubber.

Uncontrolled VOC and HAP emissions at the outlet of the Pellet Cooler wet scrubb®Y S

were guantified based on stack testing data from comparable Envivagridfis engineeng
judgement/process knowledge, including any appropriate conting@hiyincludes emissions

from both the Pellet Mills and the Pellet Coole@ontrolled emissions were estimated based on

a 95% control efficiency for the RCOhe RTO and RCO modes have the same control

efficiency so there will be no impact on emissions when operating in thermal fGaitkria and

HAP emissions from naturalgasn d pr opane combustion by the oxi
calculated based on A#2 Section 1.4Natural Gas Combustiott,AP-42 Section 1.5Liquefied

Petroleum Gas Combustidf.

. Pellet Loadout Bins (E®B-1 throughl?2), Pellet Mill Loadout (ESPL-1 and E5-PL-2), and

Finished Product Handling (ESPH)

PM emissions result from the transferfimishedproducthandlingto the Pellet Loadout Bins.

PM emissions from Finished Product Hand]itige two (2) Pellet Loadout Binand thePellet

Mill Loadout will be controlled by a badfilter (CIBPPHBH). 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 badfilter.
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S. EmergencyGenerator (IESSN) and Fire Water Pump Engine (HESVP)
Operation of the Emergency Generator and Fire Water Pump generates emissions of criteria
pollutants and HAP Potential PM, N@, VOC, and CO emissions from operation of the
Emergency Generators anad-Water Pump Engine were calculated based on emissindards
from NSPS Subpart 111l (or 40 CFR 89 where applicable) and the maximum horsepoweofrating
the enginesPotential S@emissions were calculated based on the fuel sulfur restrictid8RE
Subpart I, and by assuming that all the sulfur present in the diesel fuel becopais SO
emissions? Potential VOC and HAP emissions were quantified based on emission faators
AP-42 Section 3.3Stationary Internal Combustion Engin€sAnnual ptential emissionsere
conservatively calculated based on 500 hours per yida.Emergency Generators and Fire
Water Pump Engine are considered insignificant activitigsuant to 15A NCAC 02@102(h).

T. Diesel Storage Tanks (IEEK-1 through4)
The storage of diesel in egite storage tanks will generate emissions of VOOC emissions
fromthefour(4) Di es el Storage Tanks were calcul ated
on actual tank characteristi (e.g., orientation, dimensions, etc.) and potential annual throughput.
VOC emissions from the storage tanks are below 5 tpy and thus, per 15A NCAQ102Q),
they are listed as insignificant sources in the permit.

U. HaulRoads
Fugitive PM emissions occur as a result of trucks and employee vehicles traveling on paved and
unpaved roads on the Northampton plant propegission factors for paved roads were
calculated based on Equation 2 from-AP Section 13.2.Paved Road$ using the mean silt
loading for quarries (8.2 g/m2) and 120 days with rainfall greater than 0.01 inch based on Figure
13.2.22. Emission factors for unpaved roads were calculated based on Equation la fdftn AP
Section 13.2.2Unpaved Roadsising a surfag material silt content (8.4%) and 120 days with
rainfall greater than 0.01 inch based on Figure 122 A 90% control efficiency was applied
for water/dust suppression activities. This control efficiency is based on data fréin the
Pollution Engineeing Manualof the Air and Waste Management Association.

Reference footnotes:

USEPA AR42 Section 13.2.4Aggregate Handling and Storage Pilg</06).

USEPAControl of Open Fugitive Dust Sourcdgesearch Triangle Park, North Carolie®A-450/3-88-008. September

1988.

3.  USEPA AR42 Section 13.2.2)npaved Road&l1/06).

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 Standar8RS Facility SubsysteSource Classification Codes and Emission
Factor Listing for Criteria Air PollutantsEPA 450/490-003. March 1990.

6. USEPA. AR42 Section 10.6.3vledium Density Fiberboar(D8/02).

7. AP-42 Section 10.6.4{ardboard andriberboard

8. Due to completenclosure of the Green Wood Storage Bin, emissions were not quantified.

9

1

N

. USEPA AR42 Section 1.6\Wood Residue Combustion in Boilé®9/03).
0. 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 AR42 Section 1.4Natural Gas Combustiof®7/98).
12. AP-42 Section 1.5Liquefied Petroleum Gas Combusti@®7/08)
13. Envivadés Greenwood South Carolina facility stack test perfc
14. Sulphurcontent in accordance with Year 2010 standards of 40 CFR 80.510(b) as required lsudg&$ill.
15. USEPA AR42 Section 3.3Stationary Internal Combustion Engin@€/96).
16. USEPA AR42 Section 13.2.1Raved Roadé1/11).
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VII.  Regulatory Reviewi Specific Emission Source Limitations and Conditions

A. 1I5ANCACO02D .0515iPar ti cul ates from Mi s d®@€hiskegutaiono us | nd
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 egquation

E =4.10 x P% for P < 30 tph
E =55 x P17 40 f or 30Rph O

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

According to the application, the most significant source of PM emissi@re&aWood
Handling and Storage (ESWHS)operating at00 tons per hourThe allowable eiigsion rate is
calculated to bé6.3Ib/hr. Maximum PM emission rate estimasge based on EPA A#2
factors, see Sectiofil.A. The maximum hourlyorfugitive uncontrolled emission rate igss
than a pound per hauiTherefore, compliance isdicated.

The secondnost significant source of PM emissions is Green Hammermills (E&HM-1
through ESGHM-5) operating aR99O0DT/hr. The allowable emission rate is calculated to be
63.0lb/hr. Maximum PM emission rate estimate is providedtayk test data asimilar Enviva
facility. Since the Green Hammermibbxhaust to the Dryerhé combinedmaximum hourly
controlled emission rate &61b/hr. Therefore, compliance is indicated.

TheGreen Hammermills PM emissions are controllec et electrostatic precipitator (WESP)
thatremoves patrticles 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 migrdtea 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. Actottimg
application, the WESRas29,904 square feet of collection plate area and can handle a maximum
air flow of 117,000acfm.

Control Device Monitoring

For bagfiltersand cyclones
To ensurecompliance, the Permittee shall perform inspections andi@maince as recommended

by the manufacturer. I n addition to the manuf
recommendati ons, or i f there are no manufactur
recommendations, as a minimum, the inspection and maintenance reqtisbaikinclude the

following:

i. amonthly visual inspection of the system ductwork and material collection unit for leaks, and
ii. an annual (for each donth period following the initial inspection) internal inspection of
the bagfiltersaandstructural integrity.
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For WESP:

To ensurecompliance, the Permittee shall perform inspections and maintenance as recommended

by the manufacturer. I n addition to the manuf
recommendations, oriftherearema nuf act ur er 6s i nspection and m:

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

The Permitteshallmaintain the minimum secondary voltage and
minimum current at the level established dugogpliance testingTo
ensurecompliance and effective operation of the wet electrostatic
precipitator, the Permittee shall monitor and records#emndaryoltage
and currentor each grid othe precipitatodaily. The daily observation
must be madeof each day of the calendar year period. The Permittee
shall be allowed three (3) days of absent observations peasenal

period.
For WS
To ensurecompliance, the Permittee shall perform inspections and maintenance as recommended
by the manufacturer I n addition to the manufacturerés i
recommendati ons, or if there are no manufactur

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

ThePermitteeshall maintain therequired minimum liquidecirculation

rateat the level established during compliance testingensure

compliance and effective operation of the s@&iubbeythe Permittee

shall monitor and record thminimumliquid recirculationratedaily. 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
semiannual period.

Because the application relies on vendor guaranteed emission taudstack testfrom similar
Enviva facilities performance testing will be required to establish control efficiency witin
days of commencement of operation.

15A NCAC 02D .0516 ASul fur DioxiiddadeBhisi ssi ons f
regulation, sulfur dioxide emissions from combussonrces cannot exceed 2.3 Ib/million Btu

heat input. Wood is fired in the dryer and low sulfur diesel is combusted inréezimergency

engines. Diesel is the worsase fuel. Firing diesel fuel (0.5% sulfur by weight) will not cause

this limit to beexceeded. Therefore, compliance is indicated.

15A NCAC 02D .0521 i Con Thisoebulatioh estdlilishes b Visthle Emi s si o
emission standard for sources based on the manufacture date. For sources manufactured after

July 1, 1971, the staadd is 20% opacity when averaged overraifute period.For the new or

replaced sourcesite Per mi ttee will be required to establ
sources within the first 3@aysfollowing the commencement operation In orderto

demonstrate compliance, the Permittee will be required to observe actual visible emissions on a
weeklybasi s for comparison to O6nor mal 6. I f emi s
Permittee shall take corrective action. Recordkeeping aodtirggpare required. Because all

emission sources are designed to be well controlled, compliance with this standard is expected.

21



DRAFT

D. 15A NCAC 02D .085 fiExcess Emissions Reporting and Malfunesioi This regulation
establisheseporting and correctivactionmeasuresvhen asourcehasexcess 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 conditiofitie facility must notify the Divisiomvithin an
appropriate amount of time adéscribe th@ature and cause of the malfunction or breakdown,
the time when the malfunction or breakdown is first obsebedexpected duration, and an
estimated rate of eissions. Malfunctions are infrequent and unpredictabBampliance with
this standard is expected.

VIIl.  Regulatory Reviewi Multiple Emission Source Limitations and Conditions

A.15A NCAC 02D .0524 fANew Sour SebPariffos mahoe St a
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 manufaced after July 1,@6. The350 and 671 horsepowemergency
generatas and the 300 horsepowi@e pump engine are subject to the requirements of this
regulation.

Under NSPS Subpatrt llll, owners or operators of emergency generators manufactured in 2007 or
later with a naximum engine power greater than or equal to 50 hp are required to comply with
theemission standards for new nonroad Cl engines in §60.4202, for all pollutants, for the same
model year and maximum engine power for their 2007 model year and later emestgénogry

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 Subpatrt llll, owners or operators of fire pump engines manufactured after July 1,
2006 must complwith 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 i n peratieg maraua im hcaocdanaerwithr 46 GFR ®0.4211(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-resettable hour meter in accordance with 40
CFR @.4209(a). Emergency and readiness testing will be limited to 100 hours per year.

In addition, theengines 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 ad@east

B.15A NCAC OQddperallyhthiefiabl e Control TiedBFRol ogy, S
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 newasiaRICE located at a
major source must meet the requirements of this part by meeting the requirements of 40 CFR Part
60 Subpart 1l for compression ignition engine®) CFR Part 63Subpart ZZZZ compliance is
ensured by meeting the requirementd@{CFRPart 6Q Subpart Illl. No further requirements
apply to such engines under this part.

C. Compliance Assurance Monitoring (CAM)
This permit (revision RE) is a nonTitle V permit and CAM will be addressed at the time the
Title V permit is developed.
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D. 15A NCAC 02Q .0317 #AAvoi danl5ANCABEORD 1111 onso f or
AMaxi mum Achi @€gabhel €aqgiyAfter dl bf Perngitl 003R06Specific
Limitations and ConditionfomS e c t i 0 nActbns 8 beATaken biy tHe e r mi Hatee e 0 ,
been metthe facility will accept a permit condition timnit emissions of any single HAP to less
than 10tpy and to less than 2py for any combinatiorof HAPs for avoidance of becong a
Title 11l major facility. Mostof the HAP emissions are from the dryers, hammermélsd pellet
cooler systemsThe facility will ensure the avoidance limits are met by proper operation and
maintenance oéxisting and proposesbntrol devices

For the facility to compl with theavoidance condbn, theGreen Hammermills will exhaust to
anexistingwet electrostatic precipitator (GWESR1) and anew regenerative thermal oxidizer
(CD-RTO-1 or 2). Dryer 1HAPs will be controlled by thexistingwet electrostatic precipitator
(CD-WESR1) in series with a newegenerative thermal oxidizer (GRTO-1) andDryer 2HAPs
will be controlled with anewwet electrostatic precipitator (CWESR2) in series with a new
regenerative thermal oxidizer (GRTO-2). Emissiondrom theDry Hammermils (ESHM-1
through ESHM-8) andthe Dry Shavings Hammermills (EBSHM-1 and ESDSHM-2) are
controlled bynew wet scrubber (CIWS-1) in series with a regenerative catalytic oxidizer {CD
RCO-1) that can also operate@sRTO. The Pellet Press System ahe six (6) pellet coolers
(ES.CLR-1 thru ESCLR-6) will control HAPs with new wet scrubber (BlVS-2) in series with
aregenerative catalytic oxidizé€D-RCO-2) that can also operate asRIRO.

As part of the proposed projetite facilityis requesting to increase thedughput from 535,260
ODT to 781,255 ODT anithcrease in the maximum amount of softwood that can be used from
30% up to a maximum of 80. The proposed permit modifications ougld in this application
includechanges to the wood pellet manufacturing process that will decrease total potential HAP
emissions by approximately 16 tpyOther sources of organic HAP emissions at the plant include
the following: Furnace Bypass Stacks {ESRNACE-1 and 2), Dryer Bypass Stacks (ES
DRYERBYP-1 and 2), Double Duct Burners (IHHEDB-1 through 4), Propane Vaporizer (IES
PVAP), Dried Wood Handlings (EBWH-1 and 2), Emergency Generators 16EN-1 and 2),

Fire Water Pump (IESWP), Electric PowerkGreen Wood Chipper (IEEPWC), anda Bark

Hog (IESBARKHOG).

Under the provisions of North Carolina General Statute2ll43108, the Permittee shall establish
emission factors for HAPs by conducting an iniéiafl periodigerformance tesbn thegreen
hammermills (ID Nos. E&HM-1 through ES5HM-5), thewoodired direct heat drying systems
(ID No. ESDRYER-1 and ESDRYER-2), the dry hammermilldD Nos. ESHM-1 to ESHM-8),
the dry shavings hammermills (ID Nos. £SHM-1 and ESDSHM-2), and thepellet coolers (ID
Nos. ESCLR-1 through ESCLR-6).

The pollutants and emission sources to be tested during theanidigderiodigerformance test
are listed in the following table:

Emission Source Pollutant
Green hammermills and dryer Acetaldehyde
systencontrolled via RTO Acrolein
Dry and dry shavings Formaldehyde
hammermillscontrolledvia Methanol
RCO Phenol
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Pellet coolers controlled via Propionaldehyde
RCO

Monitoring, recordkeeping, and reporting aequired according to the MACAvoidance
Condition. Because the facility has accepted an avoidance condition to limit emissions of HAPs,
it remains dlitle Ill minor facility and avoids applicability to MACT standards

.15A NCAC 02Q .0%hdifiAvoisdafioe @voidance of 15A
iPrevention of SiigThdayoidanee sanditibns iRexmitilGR2O3RA6I o0 n O
Section 2.2 A Aapplyuntil a | | of SeAttoon2.8Bo0oAbe Tahawn by t he
been met Until suchtime as this condition is no longer applicable, the facility remains classified

as PSD majorThe facility has enforceable limits so that emissiemsrces shall discharge into

the atmosphere less than 456.4 tongotditile organic compounds (VOC) and®@fns of carbon

monoxide (CO) per consecutive-tr®nth period.To ensure that the limits established above are

not exceededhef a c i wobdfineddsyer systemwill not process more thab37,6250ven

dried tons per year ODT/yeaTl.0 ensure that thigmits established above are not exceeded, the
facilityds dry hammer mi | I5314410D0Thear. Wierlsurethatot pr o c
the limits established above are not excegtldd e f dhepellet coolertsgsterwill not

process more than 625,22 T/year. All processlimits include a maximum softwoozbntent

of 30% andarefor a rolling 12monthperiod. The conditions are included in the permit with the

limits and restrictions necessary to ensure compliance.

15A NCAC 02Q .0317 fAAvoidance Conditionso for
APrevention of SiigThdaalvoidaneerconditbres in ®ermitd0263R060 n 0
Section 2.2 A3 applyaftera | | of Section 2.3 A., i Altatei ons t o
been met.Following the applicability of this condition, the facility will be classified as PSD

minor. The facility has enforceable limits so that emissionsasficulate matter, particulate

matter 10 micrometers, particulate matter 2.5 micrormeteatile organic compounds (VOC),

nitrogen oxides (NOXx), and carbon monoxide (€€ain below the 250 tpy PSD major source
threshold. The facility will be limited to an annual process ra8d,2550DT/year on a rolling

12-month averagéasiswith amaximum 806 softwoodcontentand use RT®and RCG3to

control VOC emissionsThe 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 roling 12
monthaverage basisTheconditiors areincludedin the permit with the limits and restrictions

necessaryo ensure compliance

Under the provisions of North Carolina General Statute2ll43108, the Permittee shall demonstrate
compliance with the PSD avoidanlimits by conducting initighnd periodigerformance tesbn

the GreerHammermills(ID Nos. ESGHM-1 through ESGHM-5), thewoodHired direct heat

drying system¢ID No. ESDRYER-1 and ESDRYER-2), the dry hammermilldD Nos. ESHM-1

to ESHM-8), the dry shavings hammermills (ID Nos.-BSHM-1 and ESDSHM-2), and the
pellet coolers (ID Nos. EELR-1 through ESCLR-6). The pollutants and emission sources to be
tested during the initigdnd periodigerformance testre listedin the following table:
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Emission Source Pollutant
G . VOC
reenwood hammermills PM/PM10/PM25
and dryer systems NOX
controlled via RTO
CO
Dry and dry shavings VOC
hammermillscontrolledvia
RCO PM/PM10/PM2.5
Pellet coolergontrolled via VOC
RCO PM/PM10/PM2.5

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

The Permittee shatlonduct periodic performance tests when the following conditions are met:
(A) The monthly average softwo@dntent 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 1@cpatage 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 mucoisttemperature
monitoring, and recording system, i mnddhecor danc
most recent performance tekir the regenerative thermal oxidizers dinel regenerative catalytic
oxidizers (D Nos. CDRTO-1, CD-RTO-2, CD-RCO-1, and CBRCO-2). To ensure compliance

and effective operation of the oxidizetise Permittee shall maintain eh®ur rolling average

firebox temperature for each of the two fireboxes comprising the ®TRICOat or above the

minimum aveage temperatures established during the most recent performance fElséng.
Permittee shall maintain records of thb@ur rolling average temperatures for each firebbixe
monitoring shall be recorded continuously and data logged.

For theoxidizers, 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
malfunctiors so that corrective actions can immediately be ingastid. 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 thegerature 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 afhe primary heat exchanger and associated inlet/outlet valves of the control
device to ensure structural integrity.

To ensure compliance and effectmgeration of the wet scrublsgiD No. CD-WS-1 and CD

WS-2), the Permittee shall perform inspections, maintenance, and maintain the required minimum
liquid recirculationrate To ensure compliance and effective operation of the wet electrostatic
precipitators (ID No. CBVESR1 and CBWESR2), the Permittee shall perform inspections and
maintenancandmaintain the minimum secondargltage and minimum current of the wet
electrostatic precipitatorTo ensure compliance and effective operation of the bagfilters and
cyclones, the Permée shall pedrm 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 amouRMfPMio, PM:s, VOC, NOx, and CO
emissions shall be recomienonthly in a logbook (written or electronic format) and made
available to an authorized representative upon request:-édemal reporting of monitoring
activities is required.

For the dryer system, GHG (G&) emissions shall be calculated on a morithbis 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 requirdbata 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 faaljtyrial the

property boundary for six (6) minutes in any one hour using EPA Metholl 22bstantive

complaints or excessive fugitive dust emissions from the facility are observed beyond the property
boundaries for six minutes any one hour (using Referee 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 Odor&imissions

The Permittee shall not operate the facility without implementing management practices or
installingand 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 (TAEmissionsand 15A NCAC 02Q

Toxic Air Pollutant Emission Rates Requiring a Peiinrftursuant 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 .0dader 15A NCAC 02Q

.0704(d), a TAP permit application is required to include an evaluation of the TAP emissions
from a facilityés sources, excludingerexempt
NCAC 02Q .0706, the facility shall submit appdication that complies with 15A NCAC 02D
.1100(1) if the modification results in a net increase in emissions or ambient concentration as
determined in 15ANCAC 02D .1106 and 15A NCAC 02Q .0709 of any toxic air pollutant that

the facility was emitting befre the madification; 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. Aitoxicsmodeling was performed for this facility.

15A NCAC 02D .1100 outlines the procedutieat must be followed if a TAP permit and
associated modeling is required under 15A NCAC 02Q .ORafdeling wascompleted for the
Northampton plant in Apri2014. DAQ Air Quality Analysis Branch (AQAB) meteorgiet
Tom Ander son r evi e anddppized the anaysdissovay 8, 24.The g
toxicsemissiondimitationsand requirements locatedpermitSection 2.2 A.4. shall remain in
effect untilall of the requirements froermitSection 2.3 A. hazbeen met

Modelingfor this modificatiorwas completed for the Northampton plant in September 2018.
Thirteen TAPs were evaluated in the updated faeilitfe modeling: acetaldehyde, acrolein,
arsenic, benzene, beryllium, cadmium, chlorfoemaldehyde, HClinanganese, mercury, nickel,
and phenol.The modeled concentrations for eleven (11) of the thirteen (13) TAP were less than
1% of their respective Acceptabdenbient Level (AAL). The worstase TAP was benzene,
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with a maximum modeled ogentration that wagss than 2% of its AAL. Although several
changes are being proposéslg., 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
compkted, given the magnitude of the previous modeled concentrations it was not anticipated
that these design changes would significantly impgaepreviousesults. Due toequipment
changedrom the initialapplication Enviva conducted revised modelingla¢ request of DAQ

and submittedhe reporbn May 7, 201vith the electronic files received on May 23, 20I%he
worstcase TAHor the most recent modelingas benzene, with a maximum modeled
concentration that wdess than 2% of its AAL.

Enviva comucted 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 02D110Q The AALs are in place to ensure teatissions 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 AERM@&Rady meteaogical 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-201@.20 The
meteorological data were processed by NC DAQgugérsion 18081 of AERMET.

DAQ Air Quality Analysis Branch (AQAB) meteorologist Nancy Joaasd supervisor Tom
Andersonreviewed B vi vads model i ng. Envivabdés model
Below is a summary of AQAB Enviva modeling results.

TAP Averaging Scenario | Max. Conc. AAL % of
Period (ug/md) (ug/md) AAL
Acetaldehyde 1-hour NORM 0.54 27,000 <1 %
Acrolein 1-hour FBYP2 1.36 80 2%
Arsenic Annual FBYP1 1.9e4 0.0021 9%
Benzene Annual NORM 0.028 0.12 24 %
Beryllium Annual FBYP1 9.7e6 0.0041 <1%
Cadmium Annual FBYP1 4e5 0.0055 1%
Chlorine 1-hour FBYP2 6.45 900 1%
24-hour FBYP2 2.23 37.5 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 4.2E4 0.6 <1l%
Nickel 24-hour FBYP2 3.9E3 6 <1%
Phenol 1-hour NORM 0.22 95 <1%

ng

This compliance demonstration assumes the source parameters and pollutant emission rates used

in the analysis are correcthe modeling adequately demonstrates compliance, on a dmpurce
source basis, for all toxiceodeled. The toxics emissions limitations and requirements located in
permitSection 2.2 A. and approveth the AAL Tableaboveshallbecome effectivafterall of

the requirements frompermitSection 2.3 A. have been met
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l. 15A NCAC 02Q .0500 ATitle V Permittingo
This facility is being processed under the state construction and operating permit program
initially. Within one year after commencement of facility operation, the Permitiseequired
to submit a complete Title V applicatiofrrom September 20, 20L:7/October 20, 2018he 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 &f the 1
time Title V permit was placedn hold aad DEQreceived an updatgukermit application from the
facility thatwould add controls to make the facility minor for PSChe Permittee shall file a
Title V 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 Doh(Dctober 12018.

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

- A Professional Engi n eamendecdpplEaienlandiwas providedyrefr ed f or
Russell Kemp, P.E. Seal # 196387-2019.

- Receipt of the requestifa zoning consistency determination was acknowledgétliliyam
Flynn, Director,Northampton County Code EnforcememtOctober 31, 20180n July 15
2019, Mr Flynn signed the zoning consistency determinadiot approvethat the facility s
proposed ogrations are consistewith 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 Directoradidire a public hearing.
The hearingvas held oTBD, 2019.

- IBEAM Emission Source Module (ESM) update was verified 8@, 2019.

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

- The applation was signed by MRoyal Smith Executive Vice President Operatjars Mach
27, 200.

X. Recommendations
This application has been reviewed by the DAQ to determine compliance with all procedures and
requirements. The DAQ has determined thatfddgity appears to be or is expected to achieve
compliance as specified in the permit with all applicable requireméntimal draft permit was
provided to theRaleighRegional Office RRO) onTBD, 2019. The RO r esponded with fl
comment s 0tonhTBD,201% A draft pdrmit was provided to the applicantiay 31,
2019 The applicant responded with minor commentdwre7, 2019. All comments have been
addressedAccording to arBD, 2019 memo from Michael Abraczinskas, Director, the DAQ
recommends issuance of Permit NI6203R06
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Appendix B - Process Flow Diagram
Enviva Pellets Northampton, LLC — Northampton Coun

Table T 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
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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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Seyrency 1 1 1 L_SHE-D3Y by =M Bbu 2 a9 E_3E-DEY A GHE-DEY
[ Iotrachloas lboggs-p-diceen, 2,3, 7, 8- Wy Wy Wy B GE-129 by B 2,39 3.8E-119 L7E-1Cr)
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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