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1. Introduction

This document is intended to be a summary document of the Permitting Section's response to any
p?,lic^,EPA comments regarding the issuance of the Air Quality Pennit. A more complete record
of the full review by the North Carolina Division of Air Quality (NCDAQ) can be found hi the"
Preliminary Determination m Attachment A, along with applications and other documentation and
materials retamed by the NCDAQ in the normal course of its review process.

1. 1 Overview of Project

Enviva Pellets Sampson, LLC (referred to as Enviva or the Sampson Plant throughout this document)
cun-ently holds Air Permit No. 10386R03 with an expiration date of0ctober31, "2019 for a wood
pellets manufacturing plant near Faison in Sampson County, North Carolina. The plant began
operation on october 3'2016 and is currently permitted to produce up to 537,625 oven-dried tons

T^! Per year of wood pellets utilizmg up to 75% softwood on a 12-month rolling basis. The plant
consists of a log chipper, green wood hammermills, bark hog, wood-fired rotary diyer, dry
hammennills, pellet presses and coolers, product loadout operations, and other ancillary activities

This pemut application is a Prevention of Significant Deterioration (PSD) pennit modification for a
proposed Softwood Expansion Project (SWEP). The SWEP is being implemented to meet new
customer demands for increased softwood percentage and production rate and to incorporate
emission reduction efforts to mimmize emissions impacts associated with the project. The following
summarizes the proposed physical changes and changes in the method of operation associated with
the SWEP:

. Increase pemutted production rate from 537,625 ODT per year to 657,000 ODT per year by
upgrading pellet dies with a new prototype;

. Increase the amount of softwood processed from 75% to a maximum of 100%;

. Add a regenerative thennal oxidizer (RTO) (ID No. CD-RTO) following the current wet
electo-ostatic Prec^Pltator^WESP) (ID No CD-WESP) on the wood-fired direct heat drying
system. The WESP and RTO will control volatile organic compound (VOC), hazardous air
pollutants (HAP) and particulate matter (PM) emissions;

* ?eI^O^?^. E!en wood hammennul bmvents/baghouses and recirculate the exhaust directly to
the WESP/RTO system (ID Nos. CD-WESP and CD-RTO) to reduce VOC, HAPandPM'
emissions;1

* faste11 a,baghouse (ro No. CD-PSTB-BH) to control the pellet sampling transfer bin (ID No. ES-
PSTB) PM emissions. The emission source is currently controlled via a bin vent filter (ID No.
CD-DC-BV-3); ' ~ ~"~ v~ "-

. Install the eighd^diy hammenniU (ID No. ES-HM-8) with associated product recovery cyclone
and baghouse (ID No. CD-HM-BH8). This emission source is already permitted but not'
installed;

. Decrease the amount of wood assumed to bypass the dry hammennills (ID Nos. ES-HM-1 to
through ES-HM-8) from 25% to 15%; and

Permit application no. 8200152. 18A proposed to recirculate the exhaust from the green wood hammennills to
!^r ̂  ̂ llet ?^e dryer or directly to the WESP/RTO system (ID Nos. CD-WESP and CD-RToYto reduce
VOC, HAP and PM emissions. Enviva subsequently decided to choose the latter control configuration.



m

' Add dly shayings,handling (ID No IES-DRYSHAVE) and storage silo to allow the facility to
process purchased shavings that will not require drying.

A complete overview of the SWEP project is provided in the Preliminary Detemmiation contained in
Attachment A to this document.

1.2 Application Chronology

The following application chronology lists some, but not all, of the significant events associated with
this pennitting action; The Application Chronology in the Preliminaiy Determination in Attachment
A includes more details.

Date
November 21, 2017
March 19, 2018
April 3, 2018

June 6, 2018
August 16, 2018

October 10, 2018

December 17, 2018

Febmary7, 2017

March 1, 2019

May 31, 2019

June 12, 2019
Jul 1, 2019
July 15, 2019

July 19, 2019

July 25, 2019

Event
Pre-a lication meetin between NCDA and Enviva occurred.
PSD emiita lication received.

A letter was issued to Enviva indicatmg the application was deemed complete
forPSD rocessin .

An addendum to the ennit a lication was received via e-mail.
Nancy Jones issued a revised memorandum approving the air modeling. The
air modeling was resubmitted on August 5, 2018 to ensure it corresponded
with the modelin results contained in the ermit addendum.
Draft permit and draft pennit review forwarded to the NCDAQ staff for
comments.

Draft of permit and draft pennit review forwarded to the Pennittee for
coimnents.

Enviva submitted revised comments on the draft permit review. Enviva also
submitted a letter dated February 7, 2019 discussing why reevaluation of the
112 Case-b -Case MACT for this facilit was not a 'licable.
NCDAQ issued a letter to Enviva requiring a reconsideration of the 112(g)
Case-b -Case MACT anal sis on the ellet resses and coolers.
A settlement agreement resolvmg the dispute between Enviva and NCDAQ
regarding the 112(g) Case-by-Case MACT analysis on the pellet presses and
coolers was si cd.

Draft Pennit and Prelimm Detennination forwarded to ublic notice.
Enviva submitted revised air dis ersion modelin for the furnace b ass.
Public hearing on the Draft Pennit and Preliminary Determination held at
Chatham County Agriculture & Conference Center in Pittsboro, NC. Joe
Foutz, Compliance Supervisor of the Mooresville Regional Office, served
astheHearin Officer.

Last day of public comment period for Draft Permit and Preliminary
Determination.

Nancy Jones issued a memorandum approving the air modeling for the
furnace b ass.



Date
August 2, 2019

S tember26, 2019
October 2, 2019
October 2, 2019

Event
State renewal application (8200152. 19A) received and consolidated into PSD
appUcation (8200152. 18A) for processing. Enviva submitted this procedural
State renewal in accordance with 15A NCAC 02Q .0304(d) and (Q to renew
Permit No. 10386R03. No modifications were requested as part of this
renewal application. This timely submittal, received 90 days prior to
expiration in compliance with the permit, contamed all required fonns and
a ro nate si atures.

Hearin Officers Re art si ed
Final PSD Review was recessed
Permit si ed and issued.

The NC DAQ Pennitting Section evaluated the application for compliance with PSD requirements
md other NCDAQ au- quality regulations. The findings were assembled in a Preliminary
Determination provided in Attachment A of this document.

A notice of the opportunity for public comment concerning the Preluninary Determination appeared
ill The Sampson Independent of Clinton, North Carolina, and The Fayetteville Observer on Jime 12,
2019^ The Public Notice was also^posted on the Department of Environmental Quality website and
e-/ma ed.toa!1 Illterestedparties- The public Notice stated that interested persons had from June 12,
2019 until July 19, 2019 in which to review the PSD application. Preliminary Determination and
Drafit Pennit at specified locations and to submit written comments.

The NCDAQ Director has also detemiined a public hearing for this permit application was in the best
mterest of the public, and a public hearing for the Draft Pennit was held at Sampson Community
College in Clinton, North Carolina on July 15, 2019.

2. Revised BACT Analysis for VOC Emissions

During the public comment period, NCDAQ received comments on the Best Available Control
Technology (BACT) analysis for VOC emissions associated with the SWEP. Specific concerns were
raised regarding Enviva's assumptions used in its estimates of control costs and^on the way
regeneratiye ^catalytic oxidizers (RCOs) were considered in the BACT analysis. To address these

concerns, NCDAQ requested Enviva to revise and resubmit its BACT analysis for the dry
hammemulls the dry wood handling operations, and the pellet presses and coolers (PPCs). The
revised BACT analysis was submitted on September 10, 2019 and is presented in tlus section.

The original BACT analysis submitted with permit application 8200152. 18A for the following
emissions sources has not changed. Please refer to the Preliminary Determination in Attachment A
for the BACT analysis for the following emission sources:
' Dryer system (ro No- ES-DRYER) and Green Wood Hammennills (ID Nos. ES-GHM-1 to ES-

GHM-3);

. Grcen Wood Storage Piles (ID Nos. IES-GWSP-1 to IES-GWSP-4) and Bark Fuel Storage Piles
(ID Nos. IES-BFSP-1 and IES-BFSP-2); and

. Log Chipping (ID No. IES-CHIP-1) and Bark Hog (ID No. IES-BARKHOG).



2. 1 Dry HammermiUs (ID Nos. ES-HM-1 to ES-HM-8)

2. 1. 1 Identify Control Technologies

?a? ,on the review of.^BLC'. relevant literature, and industry knowledge, the following control
technologies were considered in the BACT analysis for VOC emissions from Dry Hammenmlls'l
Nos. ES-HM-1 to ES-HM-8):
. Thennal Oxidation - Thennal Oxidizer (TO), Recuperative Unit, or Regenerative Thermal

Oxidation (RTO);

* catalytic oxidation - Regenerative Catalytic Oxidation (RCO) and Thermal Catalytic Oxidation
';

. Wet Scrubber - Packed-Bed/Packed-Tower;

. Bio-oxidation/Bio-filtration; and

. Carbon Adsorption.

Thermal Oxidation

Therma^oxidation reduces VOC emissions by oxidizing VOC to carbon dioxide (C02) and water
vapor (H20) at a high temperature with a residency time between one-half second and one second.
Thermal oxidizers can be designed as conventional thermal units, recuperative units, or RTOs. A
conventional thermal oxidizer does not have heat recovery capability. Therefore, the fuel costs are
extremely high and not suitable for high volume flow applications. In a recuperative unit, the
conlamnated mlet air is preheated bythe combustion exhaust gas sti-eam through a heat exchanger.
^n-?T?-can aohie^a heat re^y^Iy hll!^er tllan_a recuPerative oxidizer, with RTOs often having a
thermal recovery efficiency of 95% to 99%. RTOs are commonly used to control VOC'emission^ m
high-volume low concentration gas streams because of the significant savings in fuel costs wiule still
achieving equal VOC emissions control efficiencies. Therefore, RTOs are the only type of thermal
oxidization considered in this BACT analysis.

AnRTO uses hi^i-density media such as a ceramic-packed bed still hot from a previous cycle to
preheat an incoming VOC-laden waste gas sft-eam. the preheated, partially oxidized g'ases then'enter
a combustion chamber where they are heated by auxiliaiy fuel (propane or natural gasTcombustionto
a final oxidation temperature typically between 760-820'°C (1, 400-^, 500 °F) andmamtamedat'thls'
temperature to achieve maximum VOC destruction. The purified, hot gases'exit this chamber and"are
directed to one or more different ceramic-packed beds cooled by an earlier cycle. Heat from the
purified gases is absorbed by these beds before the gases are exhausted to the atmosphere. The
reheated packed-bed then begins a new cycle by heating a new incoming waste gas stream.

Particulate control must be placed upstream of thermal oxidation controls to remove unwanted
particulate matter that can cause plugging of heat exchange media, unsafe operations such as fires,
and/or significant operational and maintenance related difficulties. The existing WESP will serve as
particulate control for the RTO.2

Catal ic Oxidation

?. lar 1^ RT?^a regeneratiYe catalytic oxidizer (RCO) and a thermal catalytic oxidizer (TCO)
oxidize VOC to C02 and H20. However, RCO and TCO use catalyst to lower the activation energy

. ' Airpollution Control Technology Fact Sheet, Regenerative Incinerator, EPA-452/F-03-021.
https://www3.epa.gov/ttn/cate/dirl/fregen.pdf



rcqmred for the oxidation so that the oxidation can be accomplished at a lower temperature than an
RTO. As a result, the overall auxiliary fuel is lower than that for an RTO.

RCO technology^ widely used in the reduction ofVOC emissions. An RCO operates in the same
fashionas an RTO'but it re<lulres only moderate reheating to the operating range of title catalyst,
approximately 450 °F. As with the RTO, particulate control must be placed upstream oftheRCO to
remove unwanted particulate matter, and the existing WESP will serve as paniculate control. The
??k^fcat?yst blindmg/poisomng exists, even with highly efficient particulate-controf, and"cataTyst
iife_^rant^^T relativelyshort- The voc destruction efficiency for an-RCO''typicaUy~rang'esk
from 90 to 99%.5

?L^a^i much m the same fashion asan Rco'a Tco passes heated gases through a catalyst
^iti??-?eSnerati^properties attributed bythe ceramic bed used to recapture'heat. ~Dq»endmg
on design cnteria, a TCO is expected to achieve a similar VOC emission destruction efficiencv to
that of an RTO.

Wet Scrubber

With packed-bed/packed-tower wet scrubbers (scrubbers), pollutants are removed by inertial or
diffiisionalmipaction reaction with a sorbent or reagent slurry, or absoiption into a Uquid solvent.
Removal efficiencies for gas absorbers vary for eachpollutant-solvent system^ndwTAiie~type'of
absorber used' Most absorbers can achieve removal efficiencies in excess of 90%, anipacked-'tower
absorbere/may achieve efficiencies as great as 99% for some pollutant-solvent systems.

3 Although
some VOCs present in the dry hammemiills (ID Nos. ES-HM-1 to ES-HM-8) exhaust'stream~arec
SlsoSl^mwater' alPha/beta-Pmene, which make up the predominate species emitted, are only
slightly soluble m water. The reduced solubility results in a significantly reduced VOC control
efficiency for wet scrubbers.

Bio-oxidation/Bio-filtration

Bio.oxidation/bio-filtrationoffers a cost:effective alternative to traditional thennal and catalytic
o^d_atil°^system, s inlimited^tuations; In limited applications this air pollution control'technology
^pr^d_ea. reduction m voc .emlssions of60 to 99. 9%.4 Specifically, VOCs are oxidized'us'mg
. ^m_ic^o~<!rgan, isms on a media bed (sometimes referred to as a "bioreactor"). A fanistypicalty
used to collect or draw contammated air from a building or process. If the air is not properly
^nd?ioned. Seat',hTidlty' so.lids)'then Pre-treatment~is a necessary step to obtain optunum gas
stream conditions before mtroducmg it into the bioreactor. As the emissions flow through theTed
media, the pollutants are absorbed by moisture on the bed media and come into contact ̂ rth~Ae~
microbes. ^ Depending on the volume of air required to be treated, the footprint of a bio-
oxidatioD^io-filtration system can be excessive and take up significant acreage. The microbes
consume and metabolize the excess organic pollutants, converting them into 002 and water, much

a traditional thermal and catalytic oxidation process.

'Mesophilic" microbes are typically used in these systems. Mesophilic microbes can survive and
T-et?olize voc matfrials at con<litions up to 110 °F to 120 °F. One company is attemptmg to'
develop a commercial-scale technology that employs "thermophilic" microbes, but that teclmoiogy

EPA'A!r'pollutio" controlTechnology Fact Sheet, Packed-Bed/Packed-Tower Wet Scrubber, EPA-452/F-03-
015. https://www3.epa.gov/ttn/catc/du-l/Q5ack.pdf
EPA, Using Bioreactors to Control Air Pollution, EPA-456/R-03-003.
https://www3. epa.gov/ttacatcl/dirl/fbiorect. pdf



?l^nly-b^demonstratei, on a !,ingle pil^t scale mstallation that has a similar - but not exactly the
same - exhaust stream profile as Enviva. Thennophilic microbes live and metabolize VOC at hiriher
operating temperatures (-160 °F).

Carbon Adso tion

carbon,adsorPti,on systemsuse an activated carbon bed to trap VOCs. As the exhaust gas stream
passes through the activated carbon bed, VOC molecules are adsorbed onto the surface'ofthe"
acti.vatedcarbon'and clean exhaustgas is discharged to the atmosphere. A typical carbon adsorption
system for continuous operation includes two activated carbon beds, such that one bed can be
desorbing/idle while the other is adsorbing. When the activated carbonYn one bed [s'spent and can
^l^eLeffeft_ively, adso,rb y°F'the bedis takenoffline for regeneration, and~the''VOC^contammg
gas stream is diverted to the fresh activated carbon bed. This switching allows for the source'to"
operate continuously without shutting down. Regeneration of the sorbent can be achieved either via
heating with steam or via vacuuming to remove VOC from the surface.

Depending on flie application, carbon adsorption systems can typically achieve VOC control
efficiencies of95%. 5 Adsorption systems have been successfully used in industry t^es such as
organic chemical processing, varnish manufacture, synthetic rubber manufacture, production of
!?!?:!^ru?)blI'J?ro^cts' Phannaceutical processing, graphic arts operations, food production, dry
cleaning, synthetic fiber manufacture, pressure sensitive tape manufacturing, and other coatir
operations.

2. 1.2 Eliminate Technically Infeasible Options

Wet Scrubbers

^1 _scuss?,d Previousl.y' wet scrubbers applied to exhaust gas streams such as those from dry
hammenmlls havejimited control efficiency given the insoiubility of a large portion of the~exhaust
!t_re^mL. Tl^llseofa scmbberwould generate additional environmental iinpacts and would reqmre
onsite or offsite treatment of the scrubber blowdown water to remove/treat the soluble VOC
TO/mponents removed from the exhaust stream-. Because of the expected low control efficiency for
VOC emissions and additional environmental impacts, wet scmbbers are not considered techmc
feasible.

Bio-oxidation/Bio-filtration

~oxidation/bi?~filtration is effective in low temperature ranges, but at higher temperatures, cell
componCTts can begin to decompose and proteins within the cell's enzymes'can become denatured
and mefifective. Additionally, the primary constituents of the VOC in the exhaust "stream'are"
terpenes, which are higUy viscous and would cause the bio-oxidatioiVbio-filtration system to foul.
Furthermore, the expected footprint of a unit sized to handle the volume ofgas-neededfo7treatment
would be extensive and impractical. Finally, the use of this technology hasnotbeen'dmionsfratedm
practice at a pellet manufacturing facility. Due to the temperature limitations of this control
technology, expected fouling, significant land requirements, and the undemonstrated nature of this
technology at a pellet manufacturing facility, bio-oxidatioi^io-filtration has been eHminated from
fiirther consideration m this BACT analysis.

N/ewJfsey_DEP's. state ofthe Art.(SOTA) Manualfw Chemical and Pharmaceutical Processing and
Manufacturing Industries (July 1997). http://www. state. nj. us/dep/aqpp/downloads/sota/sota5. pd7



Carbon Adso tion

Carbon adsorption is not recommended for exhaust streams with relative humidity above 50% or
temperatures above 150 °F. When the exhaust stream has a high relative humidity, the water
molecules and VOCs in the exhaust sti-eam compete for active adsorption site on the carbon,
drastically reducing the efficiency and overall effectiveness of the adsorbent Additionally, because
?eat-is^sed ̂  regeneratethe carbon bed, the high exhaust stream temperatures would be in the range
normally used to desorb VOCs from the carbon. Carbon adsorption is, therefore, determined to be"'
technically infeasible for these sources.

2. 1.3 Rank Remaining Control Technologies by Effectiveness

The remaining control technologies were ranked from the most stomgent to the least stringent, as
shown in the table below.

Control Technolo
RTO
Catal icOxidizer

roximate Control Efficienc %
95% to 99%
90% to 99%

2. 1.4 Evaluate Technically Feasible Control Options

Enviya analyzed the costs associated with installation of an RTO and RCO on the dry hammermills.

The dry hammermills are already equipped with baghouses to control PM emissions and thus, no
additional control is required to reduce PM prior to oxidation in an RTO or RCO.

Assum tions Used in the Cost Anal sis

To perfom the BACT analysis, it was necessary to make engineering judgments concerning the
control efficiency of various add-on controls. The destmction efficiency of the RTO and RCO was
selected at 95%, as a conservative estimate. Propane was assumed as the auxiliary fuelfor the RTO
and RCO, as natural gas infrastructure is not cun-ently available to supply the facility. As such, Ae
capital expenditure for both the RTO and RCO are underestimated as the capital cost does not~
include cost associated with propane receiving, storage, and vaporization. Other assumptions used in
perfomiing this analysis are included in the detailed revised cost calculations submitted'on
September 10, 2019 and provided in Attachment B to this document. All cost estimates were
prepared using potential VOC emission rates for the dry hammermills under the SWEP. Annual
operational hours were assumed to be 8,760 per year.

Cost Effectiveness

The cost impacts of controlling VOC emissions from the dry hammermills with an RTO and RCO
^e_pr^sente, ̂ th!tablebelow- Thecost mlP.acts wej'e estimated usmg the Office of Air Quality
Planning and Standards Control Cost Manual (CCM), 6 operating expenence, and quotes fi-om"
utilities and vendors.

EPA's Control Cost Manual, 7tt Addition, Section 3.2: VOC Destmctive Controls, Chapter 2, Incinerators and
Oxidizers, November 2017, retrieved fi-omhtt s://www. e a. ov/sites/ roduction/files/2017-
12/documents/oxidizersmcinerators cha ter2 7theditionfmal. df



Add-On Control
Technology

RTO
RCO

Emissions
(tons/yr)

168
168

voc
Emissions
Reduction

%

95%
95%

voc
Emissions
Reduction

159.6
159.6

Annual

Operating
Cost ($/yr)

$2,934,883
$2,907,090

Cost -
Effectiveness

($/Ton)

$18,389
$18,215

Ener and Environmental Im acts

In addition to high cost effectiveness of these control devices, RTOs and RCOs also have associated
negative energy and environmentalimpacts The secondary environmental impacts are presented in
the table below for theRTO and RCOs. In the case of oxidization, the combustion of propane would
result in an increase of combustion pollutants, specifically, NOx, S02, PM, CO, VOCs, andGHG.
Energy impacts associated with the operation of the control devices are also presented m the
following table.

Control

Technology
RTO

RCO

NOx
6. 85
3. 34

S02
0.027

I 0. 015

Emissions

PM
0.35
0. 19

co
4. 03
2. 30

voc
0.50
0.27

GHG
6,298
3,403

Energy
(MW-h/yr)

3,968
5, 082

2.1.5 Select BACT for VOC Emissions

Enviva eliminated the RTO and RCO as BACT for VOC emissions from the dry hammermills after
consideration of the economic environmental, and energy impacts. Instead, Enviva proposes good
o^^ingI5rocedVresas?A^T/°^?? emissions from the dry hammennills. Enviva also proposes
a VOC emission limit of 0.60 Ib/ODT fi-om the dry hammemiills. The proposed BACT emissKm
Hmit reflects an increase m the softwood_throughput to 100% and the production rate'requested'with
this pennit modification for the SWEP. The emission limit also reflects new source test data
acquired for similar Enviva facilities.

?-eN.CDA? ̂ n^rs. wi?Jtl? perm.ittee's Proposal. The NCDAQ has determined good operating
procedures is BACT for VOC emissions from the dry hammeimills and the BACT emission limiFis
0. 60 lb ofVOC /ODT from the dry hammennills.

2.2 Dried Wood HandUng (ID No. ES-DWH)

2.2. 1 Identify Control Technologies

T?e-c?ntTi technologles identified for control ofVOC from dried wood handling and a description
of each add-on control device considered in the BACT analysis for VOC emissions~fromdnedwood
handling is provided above m Section 2. 1. 1.

2.2.2 Eliminate Technically Infeasible Options

As described above m Section 2. 1.2, wet scrubbers, bio-oxidatior^io-filtration, and carbon
adsorption are not considered feasible control options for dry wood handling operatiom.



2.2.3 Rank Remaining Control Technologies by Effectiveness

Please refer to Section 2. 1. 3 for ranking of the RTO and RCO.

2.2.4 Evaluate Technically Feasible Control Options

S?vilaanaly^d thecosts associated with mstallation of an RTO and RCO on dry wood handling.
The dry wood handling operations are already equipped with baghouses to conti-ol PMenussionsand
thus, no additional control is required to reduce PM prior to oxidation in an RTO or RCO.

Assum tions Used in the Cost Anal sis

°.?e, 01^1 the BACT analysis, it was necessary to make engineering judgments concerning the
control efficiency of various add-on controls. The destruction efficiency of the RTO and RCO'was
selected at 95%, as a conservative estimate. Propane was assumed as the auxiliary fiielfor the RTO
and RCO, as natural gas infi-astmcture is not currently available to supply the facility. As such, the
capital expenditure for both the RTO and RCO are underestimated as'the capital cost does not~
include cost associated with propane receiving, storage, and vaporization. Other assumptions'used in
perfonning this analysis are included in the detailed revised cost calculations submitted on
September 10, 2019 and provided in Attachment B to this document. All cost estimates were
prepared using potential VOC emission rates for the dry wood handling operations under the'SWEP
Annual operational hours were assumed to be 8,760 per year.

Cost Effectiveness

The cost impacts ofcontrollmgVOC emissions from dry wood handling with an RTO and RCO are
presen , table be,low- Thecost imPacts were estimated using theCCM, 7 operating
experience, and quotes from utilities and vendors.

Add-On Control
Technology

RTO
RCO

Emissions
(tons/yr)

41
41

voc
Emissions
Reduction

%)
95%
95%

voc
Emissions
Reduction

38.3
38.3

Annual
Operating
Cost ($/yr)

$598,594
$541, 505

Cost -
Effectiveness

($/Ton)

$15,440
$13, 968

Ener and Enviromnental Im acts

In addition to high cost effectiveness of these control devices, RTOs and RCOs also have associated
negative energy and enwonmentaUmpacts. The secondary environmental impacts are presented in
the table below for theRTO and RCOs. In die case of oxidization, the combultion'of propane would
result in an increase of combustion pollutants, specifically, NOx, S02, PM, CO, VOCs, and GHG.
Energy impacts associated with the operation of the control devices are also presented rnthe"
following table.

7EPA's Control Cost Manual, 7«h Addition, Section 3.2: VOC Destructive Controls, Chapter 2, Incinerators and
Oxidizers, November 2017, retrieved from htt s://www. e a. ov/sites/ roduction/mes^OlT-
12/documents/oxidizersincinerators cha ter2 7theditionfmal. df



Control

Technology
RTO
RCO

NOx
1. 15
0.65

S02
0.004
0.002

Emissions

PM
0.06
0.03

co
0. 68
0.40

voc
0.08
0.04

GHG
1,030
557

Energy
(MW-h/yr)

649
786

2.2.5 Select BACT for VOC Emissions

Enviva eluninated the RTO and RCO as BACT for VOC emissions from dry wood handling after
consideration of the economic environmental, and energy impacts. Instead^ Enviva proposes good
operating procedures as BACTforVOC emissions from dry wood handlmg. Envivaalso propos es a

VOC emission limit of 0. 12 Ib/ODT from the dry wood handling operation. The proposed'BACT
emission limit was derived from NCASI's Wood Products Database (Febmary 2013)^for dry wood
handling operations at an oriented strand board mill.

-TheN,CDA? ̂n^rs.wi?^e permlttee's Proposal. The NCDAQ has determined good operating
procedures is BACT for VOC emissions from the dry wood handling operations and the BACT"
emission limit is 0. 12 Ib ofVOC /ODT from the dry wood handling operations.

2.3 Pellet Presses and Coolers (ID Nos. ES-CLR-1 to ES-CLR-6)

2.3. 1 Identify Control Technologies

The control technologies identified for control ofVOC from the PPCs and a descnption of each add-
on control device considered in the BACT analysis for VOC emissions from the PPCs is nrovic
above in Section 2. 1. 1.

2.3.2 Eliminate Technically Infeasible Options

As described above in Section 2. 1.2, wet scrubbers, bio-oxidatioi^io-filtration, and carbon
adsorption are not considered feasible control options for the PPCs at Enviva.

2.3.3 Rank Remaining Control Technologies by Effectiveness

Please refer to Section 2. 1.3 for ranking of the RTO and RCO.

2.3.4 Evaluate Technically Feasible Control Options

Enviva analyzed the costs associated with installation of an RTO and RCO on the PPCs. The pellet
coolers are currently equipped with cyclones for PM control. However, additional PM controfis"
required to ensure proper operation of any RTO or RCO on the pellet coolers. Because additional
PM contro^is required, the annualized cost of the PM confa-ol device (i. e., a baghouse) was mcTuded
with the RTO and RCO costs m the BACT analysis.

Assum tions Used in the Cost Anal sis

To perfomi the BACT analysis, it was necessary to make engineering judgments concerning the
control efficiency of various add-on controls. The destmctio'n efficiency of the RTO and RCO'was

8 National Council for Air and Sb-eam Improvement (NCASI)
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selected at 95%, as a conservative estimate. Propane was assumed as the auxiliary fuel for the RTO
and RCO, as natural gas infrastructure is not currently available to supply the facility As such, the
capital expenditure for both the RTO and RCO are underestimated as'Ae capital cost does not~
mclude cost associated with propane receiving, storage, and vaporization. Other assumptions'used in
perfonning this analysis are included in the detailed revised cost calculations submitted on
September 10, 2019 and provided in Attachment B to this document. All cost estimates were
prepared using potential VOC emission rates for the dry hammemiiUs under the SWEP. Annual
operational hours were assumed to be 8,760 per year.

Cost Effectiveness

The cost impacts ofcontrollmg VOC emissions from the PPCs with an RTO and RCO are presented
in the table below. The cost impacts were estimated using the CCM, 9 operating experience, and
quotes from utilities and vendors.

Add-On Control
Technology

RTO
RCO

Emissions
(tons/yr)

168
168

voc
Emissions
Reduction

%

95%
95%

voc
Emissions
Reduction

159.6
159.6

Annual

Operating
Cost ($/yr)

$2,934,883
$2 907,090

Cost -
Effectiveness

($/Ton)

$18, 389
$18,215

Ener and Environmental Im acts

In addition to high cost effectiveness of these control devices, RTOs and RCOs also have associated
negative energy and environmental impacts. The secondary environmental impacts are presented in
the table below for the RTO and RCOs In the case of oxidization, the combustion of propane would
result m an increase of combustion pollutants, specifically, NOx, S02, PM, CO, VOCs^ and GHG^
Energy impacts associated with the operation of the control devices are also presented'in the
following table.

Control

Technology
RTO
RCO

Emissions t
NOx
6. 96
4.24

S02
0.025
0.013

PM
0.32
0. 17

co
4. 29
2. 72

voc
0.46
0.25

GHG
5, 697
3,079

Energy
(MW-h/yr)

5, 528
6,284

2.3.5 Select BACT for VOC Emissions

Enviva eliminated the RTO and RCO as BACT for VOC emissions from the PPCs after
consideration of the economic environmental, and energy impacts. Instead, Enviva proposes good
operating procedures as BACT for VOC emissions from these emission sources. Enviva also
proposes a VOC emission limit of 1.74 Ib/ODT from the PPCs. The proposed BACT emission limit
reflects an increase in the softwood throughput to 100% and the production rate requested with this
pennit modification for the SWEP. The emission limit also reflects new source test data acquired for
similar Enviva facilities. Enviva will conduct testing of the PPCs to demonstrate compliance with
the emission limit.

9 EPA'S confr0 1 cost Manua1' 7th Addition, Section 3. 2: VOC Destructive Controls, Chapter 2, Incinerators and
Oxidizers, November 2017, retrieved from htt s://www.e a. ov/sites/ roductioii/ffles/2017-
12/documents/oxidizersincinerators cha ter2 7theditionfinal. df
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TheNCDAQ wn^l"'s.wi?Jhe perm.ittee's proposal. The NCDAQ has determined good operating
procedure's BACT for VOC emissions from the PPCs and the BACT emission liimt ~is l'74lb'olf
VOC /ODT from these emission sources, based on a 3-hour average.
2.4 Pellet Presses and PeUet^CooIers (ID Nos. ES-CLR-1 to ES-CLR-6) and (Dry

Hammermills (TO Nos. ES-HM-1 to ES-HM-8)

One commenter suggested that Enviva should have considered a single RTO or RCO to control
^om?med emissions from the dly hammemulls and PPCs in its BACT analysis. NCDAQ requested
Enviva to consider this option, and it was mcluded in the revised BACT analyses submitted on
September 10, 2019.

2.4. 1 Identify Control Technologies

?he. contro,l, techl?^?es identified for confa"01 ofVOC from the combmed exhaust from the dry
hammennills and PPCs (aka referred to as the combined exhaust streams) and a description of each
add-on control device considered in the BACT analysis for VOC emissions from combined exhaust
streams is provided above in Section 2. 1. 1.

2.4.2 Eliminate TechnicaUy Infeasible Options

As described above in Section 2. 1.2, wet scrubbers, bio-oxidation/bio-filtration, and carbon
adsorption are not considered feasible control options for the combmed exhaust streams.

2.4.3 Rank Remaining Control Technologies by Effectiveness

Please refer to Section 2. 1.3 for raiiking of the RTO and RCO.

2.4.4 Evaluate Technically Feasible Control Options

Enviva analyzed the costs associated with installation of an RTO and RCO on the combined exhaust
streams. The peUet coolers are currently equipped with cyclones for PM control. However.
additional PM control is required to ensure proper operation of any RTO or RCO on the exhaust of
the pellet coolers. Because additional PM conto-ol is required, the amiualized cost of the PM control
device (i. e., a baghouse) was included with the RTO and RCO costs in the BACT analysis'forthe'
combined exhaust streams.

Assum tions Used in the Cost Anal sis

To perfonn the BACT analysis it was necessary to make engineering judgments concerning the
control efficiency of various add-on controls. The destauction efficimcy of the RTO and-RCOwas
8 ???^at 95%'as .a conservative estimate. Propane was assumed as the auxiliary fuelfor the RTO
and RCO, as nahiral gas infrastructure is not currently available to supply the facility. As such, the
capital expenditure for both the RTO and RCO are underestimated as'the capital cost doesnot"
include cost associated with propane receiving, storage, and vaporization. Other assumptions used m
perfonning this analysis are included in the detailed revised cost calculations submitted on
September 10, 2019 and provided in Attachment B to this document. All cost estimates were
prepared using potential VOC emission rates for the dry hammennills under the SWEP^ Annual
operational hours were assumed to be 8, 760 per year.
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Cost Effectiveness

The cost impacts of controlling VOC emissions from the combmed exhaust sb-eams with an RTO and
RCO are presented in the table below. The cost impacts were estimated using CCM, 10 operating
experience, and quotes from utilities and vendors.

Emissions
(tons/yr)Add-On Control

Technology

RTO 740
RCO 740
Notes:

The costs include the cost ofba houses to control PM from the ellet coolers.

voc
Emissions
Reduction

%

95%
95%

voc
Emissions
Reduction

703
703

Annual
Operating
Cost($/yr)

$6,553,936
$5,869,334

Cost
Effectiveness

($/Ton)

$9,294
$8, 349

Ener and Environmental Im acts

In addition to high cost effectiveness of these control devices, RTOs and RCOs also have associated
negative energy and environmental impacts. The secondary environmental impacts are presented in
the table below for theRTO and RCOs. In the case of oxidization, the combustion of propane would
result in an increase of combustion pollutants, specifically, NOx, 802, PM, CO, VOCs, andGHG.
Energy impacts associated with the operation of the control devices are also presented in the
following table.

Technolo

RTO
RCO
Notes:

NOx
13.82
8.08

S02
0.052
0.028

Emissions

PM CO
0.67 8.32
0.36 5. 02

voc
0.96
0. 52

GHG
11,995
6,482

Energy
(MW-h/yr)

9,486
11, 087

The ener usa e includes ener associated with o eration ofba houses on the ellet coolers.

2.4.5 Select BACT for VOC Emissions

Enviva elimmated the RTO and RCO as BACT for VOC emissions from the combined exhaust from
dry hammemulls and PPCs after consideration of the economic, environmental, and energy impacts.
Instead, BACT has been proposed for VOC emissions from each source individually as discussed
above in Sections 2.3 and 2.4.

3. Air Quality Impacts for the Bypass Scenario

The air dispersion modeling submitted with the pennit application on March 19, 2018 and
application^mendment on August 5^ 2018 did not include the emissions jfrom the furnace bypass
scenarios. The NCDAQ requested Enviva to revise the air dispersion modeling to account for these
scenarios. The revised air dispersion modeling was submitted on July 1, 2019- The bypass scenarios
and the results of the revised air dispersion modeling are discussed in this section.

10 EPA'S contr01 cost Manu_a1' ̂ Addition, Section 3.2: VOC Destructive Controls, Chapter 2, Incinerators and
Oxidizers, November 2017, retrieved from htt s://www.e a. ov/sites/ roduction/files/2017-
12/docunients/oxidizersincinerators cha ter2 7theditionfiaal. df
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3.1 Bypass Scenarios

Bypass stacks for the fumace and rotaly dlyer are used to exhaust hot gases for temperature control
s, shutdowns, and malfunctions. The bypasses on the furnace and dryer are used"

differently as discussed below.

3. 1. 1 Furnace Bypass

The furnace bypass is operated under several scenarios. In a letter dated May 10, 2019, Enviva
provided descriptions of the furnace bypass operation during the following scenarios:

* S .. start-u s: ,The fumace bypass stack is used when the furnace is started up from a cold
shutdown until the refractory is sufficiently heated and can sustain operations at alow level
(up to approximately 15% of the maximum furnace heat input). The bypass stack is then
closed, and the furnace is slowly brought up to a normal operating rate. The duration of a
cold start-up is typically between 6 to 8 hours, with total start-up Time not to exceed"12hours
for each cold start-up. There are generally two cold start-ups per year.

. Malfunction: The furnace itself can abort and open the bypass stack in the event of a
malfilnction' Thismay be caused by failsafe interlocks associated with the furnace or dryer
and emissions control systems as well as utility supply systems (i. e., electricity, ~compr^ssed
air, water/fire protection)^ As soon as the furnace aborts it automatically switches to "idle
mode" [defined as operation at up to a maximum heat input rate of 5 Million British thermal
units per hour (MMBtu/hr)]. The fuel feed is significantly reduced, and the heat mput'rate"
drops rapidly.

. Planned Shutdown: In the event of a planned shutdown, the furnace heat input is decreased,
and all remaining fuel is moved through the system to prevent a fire during'the "shutdown"
period. The remaining fuel is combusted prior to opening the furnace bypass stack.
Enussions during this time are mimmal as the furnace and dryer are no longer operating.

The. col_d~.start UP',"idle mode'" and Planned shutdown scenarios for the furnace bypass were included
in the revised air dispersion modeling. Because malfunctions experience unexpected'emissions'that"
are often difficult to quantify, they were not included in the revised air dispersfonmodelme'for"the1'
bypass events.

3. 1.2 Dryer Bypass

The diyer bypass is only operated under two conditions - malfunction and planned shutdown. In a
letter dated May 10, 2019, Enviva provided tfae following descriptions of these two events:

. Malfunction^The dryer system can abort due to power failure, equipment failure, or furnace
abort-Ifthe RTO goes offline because of an interlock failure, the d^er immediately aborts.
^his can occur if the dryer temperature is out of range or due to equipment or power failure.
Dryer abort is also triggered if a spark is detected.

' plamled shutdown: Dunng Planned shutdowns, as the remaining fuel is combusted by the
furnace, the operator reduces the chip input to the diyer. When only a small amount of chips
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^!n?insit?!-dryer drym is ̂mptied- The dryer bypass stack is then °Pened' and a Purge air
1 is used to ensurc no exPlosive build-up occurs m the drum. Emissions dunng tfus°tlme

are minimal as the furnace and dryer are no longer operating.

Becmlsemalfunctions exPerience unexpected emissions that are often difficult to quantify, they were
notincluded in the revised air dispersion modeling that included the bypass eventsl ~AsnoteTabov:ev
emissions from the dryer bypass during shutdown are minimal because neither the furnace nor~diver'
are being operated and the dryer drum is empty. Thus, the dryer bypass was'notTnciudedwmAe"

air dispersion modeling because of the minimal emissions.'

3.3 Revised Air Dispersion Modeling for the Non-ReguIated Pollutant Impact Analysis

IhTvisedair disPersion modeling that included cold-start up, "idle mode, " planned shutdown for
the £m^ebwasswas received on July 1'. 2019-. Nancy Jones of the Air~Quaiity"/malysisuBrmch^of

1 of the revised air dispersion modeling in a memo dated July 25,'20197X7
I below, the revised air dispersion modelmg (which mcluded the furnace bypass" scenanc

adequately demonstrated that emissions of total suspended particles (TSP) will not cause or"
contribute to an exceedance of the State Ambient Air Quality Standard (SAAQS)" The"revised air

on modeling also demonstrated compliance with NC Air Toxics'for aUtoxicairi
(TAPs) modeled.

3.3. 1 NC Air Toxics

^airrto^icsdispersi011 modelmg analysis was conducted to evaluate ambient impacts offacility-
de TAPs. Emissions rates ofTAPs were first compared with their associated'TAPoennTttir

enussionrat^(TPERs)in 15ANCAC 02Q .0711. Nine TAPs exceeded their TPER and werefarther
in facility-wide modeling.

AERMOD (16216r) was run using surface data from Fayetteville and upper air data from Greensboro
I with the adjust u* option. All toxics except acroleiii were less than 50% of the"

^ALlsoonlyacl'olem wasnmusing Ae five-year set from 2012-2016. Direction-specific'buiidii
dmensLons' determin ed using EPA'S BPIP-Pnme program (04274), wereused'a^mpuTto'th^S

; wake effect detennination. EPA's AERMAP terrain processor was used to determmr
s. Receptors were spaced at 25 meters around tfae ambient boundaiy, aUOO-meter'mten^als

out to 8UO meters, and at 500-meter intervals out to 10, 000 meters from the facility.

Three^scenarioswere modeled formal operation, furnace bypass - idle mode, and furnace bvoass-
l^start-up and plaimed shutdown) because different sources would be operating under'eachr

scenario. The maximum impact and associate scenario are provided in the table beiow~fhe'air
rsion modeling adequately demonstrates compliance on a source-by-source bas'is for afl TAPS

modeled- Therefore'the Prosed SWEP will not present an "an unacceptabTe"riskto"human health."
no modeled emission limits will be included in the pennit. ' - -- ---,

Pollutant

Acrolein

Arsenic

Averaging
Period

1-hour

Annual

Scenario

Normal and Furnace Idle

Furnace Cold Start-Up

Maximum

Impact
(fig/m3)

66.9
0.00021

AAL
(^g/m3)

80
0.0021

% of
AAL

84%
1%
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PoUutant

Benzene

Cadmium

Chlorine

Fonnaldehyde
Hydrogen
Chloride

Manganese
Phenol

3.3.2 SAAQS

Averaging
Period

Annual

Annual

1-hour
24-hour
1-hour

1-hour

24-hour
1-hour

Scenario

Normal

Furnace Cold Start-Up
Furnace Cold Start-Up
Furnace Cold Start-Up
Nonnal and Furnace Idle

Furnace Cold Start-Up

Furnace Cold Start-Up
Normal and Furnace Idle

Maximum

Impact
(pg/m3)
0. 0053

0.0000392
0. 17

0.065
42.4
4.1

0. 13
33.3

AAL
(p,g/m3)

0. 12
0.0055

900
37.5
150
700

31
950

% of
AAL

5%
1%

<1%
<1%
28%
1%

<1%
4%

Modeled Concentration

(^ig/m3)
146

21.8

SAAQS
(»ig/m3)

150
75

Exceeds

SAAQS?
No
No

Enyiya modeled facility-wide TSP project emissions including the bypass scenarios using AERMOD
and the same model setup as the TAPs modeling analyses to show project impacts were below Ae
24-hour and annual SAAQS. The highest modeled concentration and associate scenario are
provided in the table below and show the impacts are less than the SAAQS.

Averaging Scenario
Period

24-Hour Furnace Bypass - Idle
Annual Furnace Bypass - Idle and Cold

Start-Up

4. Public Comments and Hearing Officer's Report

The Public Notice stated that interested persons had from June 12, 2019 until July 19, 2019 in which
to review the PSD application. Preliminary Determination and Draft Pemiit at specified locationsand
to submit^written comments. All public comments received during this period were addressed m the"
Hearing Officer's Report dated September 26, 2019. Certain comments^related to the BACT'
analysis, the Draft Permit, and the Preliminary Detennination are addressed in this section.

4. 1 Response to Comments from Enviva

Enviva submitted comments on the Draft Permit in a letter dated July 8, 2019. The comments were
received within the Public Notice Comment period. NCDAQ's response to the facility's comments
are provided in this section.

Enviva Comment 1:

1. For consistency with the recent permit issued for the Softwood Expansion Project at the
Enviva Pellets Hamlet, LLC plant (10365R03), Enviva requests that Condition 2. 2.A. l. d. iv
be revised to read as follows:
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The Permittee shall establish the combustion chamber temperature of the regenerative
themwl oxidizer (ID No. CD-RTO) during testing. The combustion "chamber temperature
shall be based upon the average temperature over the span of the test runs. Documentation
for the combustion chamber temperature shall be submitted to the DAQ as part of the initial
compliance test report.

NCDA Res onse to Comment 1

^c^r^ to discussions' e-mails, and other infonnation provided by Enviva, the RTO (ID No.
£I)~?T0^ onthe dIyer/Sreen wood hammennills is comprised of two fireboxes, each containing
two temperature probes. Enviva currently averages the temperature across all four temperature^
probes to arrive at the average temperature of the RTO. This approach does not ensurerthe~RTO
will meet the 95% destruction efficiency for VOC emissions referenced in the pennit application.

Consider the example where one of the fireboxes is operating at much higher temperature than
measured during performance testing, while the other firebox is operating at a much lower"
temperature. The VOCs may not be adequately controlled in the second firebox because of the
low temperature. However, the average temperature across both fireboxes (i. e., across the four
temperature probes) may be meeting the value measured during performance testing, even though
VOCs are not being adequately controlled. To avoid this scenario, NCDAQ is requiring Enviva
to measure the average temperature of EACH firebox. NCDAQ will not make the i
change.

Enviva Comment 2:

2. Enviva requests that the language shown in bold below be added to Condition 2. 2.A. 1 . e.vi:

vi. The Permittee shall conduct periodic performance tests when the following conditions are
met:

(A) The monthly average softwood content exceeds the average softwood percentage
docum ented during prior performance testing by more than 10 percentage points, or

(B) The monthly production rate exceeds the average production rate documented
during prior performance testing by more than 10 percentage points, or

(C) At a minimum testing shall be conducted annually, unless a longer duration is
otherwise approved pursuant to Section 2. 2. A. l. e.x. Annual performance tests shall be
completed no later than 13 months after the previous performance test.

(D) If 90% of the maximum permitted throughput is achieved during a performance
test, with a softwood percentage of 90%, subsequent periodic performance testm
will be limited to VOC only.

NCDA Res onse to Comment 2:

?i^°^d pellet industryisa relatively new mdustry and emission data is being developed.
C?A<^ recommends contmuing to test for pollutants other than VOC to better quantify the

emission profile of this facility and mdustry. Section 2. 2 A. 1 .e.x of the permit allows for Enviva
to reduce the frequency of testing of a given pollutant once compliance has been demonstrated
for three consecutive years, as shown below
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Section 2.2 A. l. e.x

x" Th^?e^i^e may/equest that th! PerfoTance tests be conducted less often for a given
pollutant if the perfonnance tests for at least 3 consecutive years show compliance ̂ itii'the
emission limit. IfAe request is granted, the Pennittee shall conduct a perfonnance test'no"
more than 36 months after the previous perfonnance test for the given pollutant.

Enviva can request to modify the testing frequency once compliance has been demonstrating, and
s, no change to the pennit language is needed.

Enviva Comment 3:

3. Sond21/on 2-2'A-.L.m re<iuires that a 3-hour rolung average be used to assess compliance with
; RTO parametric monitoring requirements; however, other established Maxmum

^chiey^^^l, Techl^i°^(^ACT)st_andards re<luire use ofa3-hourblock'average
(e.g., 40 CFR 63 Subpart DDDD, National Emission Standards forH'az^dous'AirP'oilSants:
Plywood and Composite Wood Products, Table 2). Enviva requests that this'condition be"
revised to read as follows:

To ensure compliance and effective operation of the regenerative thermal oxidizer, the
pe^mit^e^hall. mamla!" a 3~hour block avera8e combustion chamber temperature for the
RTO (ID No. CD-RTO) at or above the minimum average temperature established durir

' most recent performance test. The Permittee shall maintain records of the 3-hourbhck
average combustion chamber temperatures used to demonstrate compliance with the
established RTO minimum average combustion chamber temperature The Permittee shall
also perform inspections and maintenance on the RTO as specified above in Section 2. J
A. l. h.

NCDA Res onse to Comments:

Although the calculation of3-hour block averages is often "easier" to accommodate in data
S.a^%^^at.?erc,areei8hld,istL!l<?t and e^t unique time blocks m~a24-hour"day'stotmg
frommidm&ht)'the selection ofAe3-hour rollmg average helps assure that compliance S be^
mam!ained-"between"the time blocks for some emission or parametric value. " For ̂ample7th?

' thermal oxidizer minimum temperature being set to a 3-hour rollmg value'can'
assure that the average temperature is being maintained between the times when data Fsbeir
accumulated to calculate the^-hour block average. A dataset that shows compiiance in aU3&

', average values for a given temperature requirement will always demonsti-ate
compliance witha comParable 3-hour block average value (for the same temperature) "The
converse is not always true (i. e., compliance with a 3-hour block average does not assure"
^?^!. ^tfla3_-hourrollmg avera§e for the same numerical valuej. The-3-hour~roUing
average provides greater assurance of continuous compliance, particularly whereA'e effect! of

t-term changes (m temperature) may have non-linear effects on emissions." Therefore~the
NCDAQ will continue to use the rolling average in the permit. ""-,

4.2 Response to Public Comments

The Hearmg Officer's Report, which was finalized on September 26, 2019, addresses comments
receivedduring the publ  commentPeriod, mcluding those regarding the BAcFanalysTs,"
management. Executive Order 80, Environmental Justice, among others. The EnvironmentaT
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Integrity Project (EIP) and the Southern Environmental Law Center (SELC) submitted detailed
comments on July 19, 2019, and man^of these comments related specifically to the BACT analysis
and other issues Sermaneto^e Draft Permit and Preliminary Determination' The NCDAQhas'
mcluded responses to EIP/SELC comments specific to the BACT analysis, Draft Pennit, and~
Preliminary Detenninations as Attachment B to this document.

4.3 Recommendations from Hearing Officer

All public comments were addressed in the Hearing Officer's Report dated September 26, 2019. The
following changes were made to the Draft Permit that went to public notice on June 12, 2019, as
recommended by Joe Foutz, the Hearing Officer

1. Case-by-Case MACT and BACT

Re crt Recommendation Pa el0of41

It is recommended that a condition be added to the draft air pennit requiring Enviva Sampson to
include either a BACT analysis for the dry hammermills and the pellet presses and coolers or a
request for PSD avoidance in its permit application for case-by-case MACT The permit
application will be due within six months of this pennit issuance.

Resolution

The following was added to the permit under Section 2.2 A. 1 . f:

f. Within six months ofissumce of this permit (10386R04), the Pennittee shall submit to the
DAQ apennit application that includes one of the following:

^_B^C.T. analYsis for voc emissions from the dry hammermills (ID Nos. ES-HM-1 to
ES-HM-8) and the pellet presses and pellet coolers (ID No. ES-CLR-1 to ES-CLR-(
o^ - ' -- -"-/,

A request for an avoidance condition for 15A NCAC 02D .0530, Prevention of
Significant Deterioration, for VOC emissions.

11

2. Revised BACT Analysis

Re ort Recommendation Pa e 11 of41

The final pennit review for the PSD pennit application should include the revised BACT analysis
for VOC emission sources based on the September 10, 2019 submittal.

Resolution

The revised BACT analysis submitted on September 10, 2019 for the dry hammermill, dry wood
handling operations, and the PPCs is provided above in Section 2.

3. Startup, Shutdown, and Malfunction (SSM)

Re ort Recommendation a e 25 of41

His recommended^that the language noted above [see Hearing Officer's Response to Comment
(17) on Page 25 of 41 for text] or similar requirements having the same intent be added to the
permit in order to clarify BACT during SSM events.

19
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Resolution

References to theBACT emissions limits not applying during periods ofSSM were removed
from the pemiit. The following was added to the permit under Sections 2. 2 A. 1 .k, 1, and m:

k' Ihe?^ace ̂ ass (ro No- ES-FBYPASS) shall be limited to less than 50 hours per year
for start-ups (for temperature control) and shutdowns. The furnace bypass'shalTbe'lumted to
!-0^ startuP of 15% maximum heat input (or 37. 6 million Btu per hour). The cold startup'
period of time begins when the wood-fired furnace is started up and lasts until the wood-fired
famace^s refractory is heated to a temperature sufficient to sustain combustion operations at a
minimal level or 8 hours, whichever is less.
ThefamTbypass (ro NO-, ES:FBYPASS) mMle mode' defmed as maxmium heat mput of
5 miuion Btu Per hour, shall be limited to less than 500 hours per year.

m. At all times, including periods of startup, shutdown, and malfunction, the Permittee shall, to
the extent practicable, maintain and operate all emission sources mcludmg associated control
devices in a manner consistent witfa good air pollution control practice for mimmizmg
eniissions.

^ 

Detennination of whether acceptable operating and maintenance procedure s are

being used will be based on information available to the Administrator which may include,
but is not limited to monitoring results, opacity observations, review of operating and
maintenance procedures, and inspection of the source.

4. Semiannual Reporting

Re ort Recommendation Pa e 30 of 41

Because.BnYlvadoes not hold a Title v Permit'the rcporting requirements pursumt to 40 CFR
.

" 1 .%3???)(A) T'e not applicable to the Enviva Permit- However, semiannual reporting can be
^u^edlfJeemed necessaryto ensure compliance pursuant to 15A NCAC 2D.0605(b) The
Hearing Officer recommended adding semiannual reporting.

It is recommended that semiannual reporting requirements for monitoring activities be added to
the pennit.

Resolution

?e. ^ou.o_win8_,semian?ual rePorting. language was added to the permit for regulations that require
monitoring and recordkeeping activities to ensure compliance.

The Permittee shall submit a summary report of the monitoring and recordkeeping activities
8iven m sections [list applicable Section numbers] above postaiarked on or before Januaiy"
30 ofeach calendar year for the Preceding six-month period between July and December and
July 30 of each calendar year for the preceding six-month period between Jamiaiy and June.
All instances of deviations from the requirements of this permit must be clearly identified.

Note some regulations (e.g., 15A NCAC 02D .0516, Sulfur Dioxide Emissions from Combustion
.

s^es'ete? ?°not rTqui^e any momtormg or recordkeeping activities to ensure compTiance
with the underlying mle. For such regulations, no reporting requirements were added to Ae
pemut.
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5. Final Determination

Based on the application submitted and the review of this proposal, the NCDAQ developed the
Preliininary Determination and Draft Pennit and held a public hearing on the drafts. The comment
period expired on July 19, 2019.

Numerous comments were submitted during the comment period and all comments were addressed
in the Hearing Officer's Report dated September 26, 20119. NCDAQ modified the pennitper'thr
recommendations of the Hearing Officer.

NCDAQ recommends issuance ofPemiit No. 10386R04.

21
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NORTH CAROLEVA DIVISION OF
Am QUALITY

Application Review
Issue Date:

FacUity Data

Applicant (Facility's Name): Enviva Pellets Sampson, LLC

FaciUty Address:
Enviva Pellets Sampson, LLC
5 Connector Road, US 117
Faison, NC 28341

SIC: 2499 / Wood Products, Nec
NAICS: 321999 / All Other Miscellaneous Wood Product Manufacturing

FaciUty Classification: Before: Title V After: Title V
Fee Classification: Before: Title V After: Title V

Contact Data

Facility Contact Authorized Contact Technical Contact

William Simon
EHS Manager
(910)375-6365
5 Connector Road, US
117
Faison, NC 28341

Steven Schaar
Plant Manager
(757) 556-3454
5 Connector Road, US
117
Faison, NC 28341

Kai Simonsen
Air Permit Engineer
(919)428-0289
4242 Six. Forks Road,
Suite 1050
Raleigh, NC 27609

Total Actual emissions in TONS/YEAR:

CY S02 NOX VOC

2017

2016

20. 85

4.73

166.90

38.01

509J8

73. 26

co

175. 19

39.81

PM10

96.90

18.63

Region: Fayetteville Regional OflGce
County: Sampson
NCFaciUtyID: 8200152
Inspector's Name: Gregory Reeves
Date of Last Inspection: 03/29/2018
Corn UanceCode: B / Violation - emissions

Permit AppUcabiUty (this appUcation only)

SIP: 02D .0515, 02D .0516, 02D .0521, 02D
. 0530, 02D. 0540, 02D. 1112
NSPS: No
NESHAP: 112(g) Case-by-Case MACT
PSD: Yes
PSD Avoidance: No
NC Toxics: Yes
112(r): No
Other: N/A

AppUcation Data

AppUcation Number: 8200152.18A
Date Received: 03/19/2018
Application Type: Modification
AppUcation Schedule: PSD

Existing Permit Data
Existing Permit Number: 10386/R03
Existing Permit Issue Date: 04/07/20 17
Existin Permit Ex irationDate: 10/31/2019

Total HAP Largest HAP

62.58 18.36
[Formaldehyde]

9.10 4.46
[Methanol (methyl alcohol)]

Review Engineer: Betty Gatano

Review Engineer's Signature: Date:

Comments / Recommendations:
Issue 10386/R04
Permit Issue Date:
Permit Expu-ation Date:
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1.0 Introduction and Purpose of Application

1. 1 Facility Description & Proposed Change

Enviva Pellets Sampson, LLC (referred to as Enviva or the Sampson Plant throughout this document)
cun-ently holds Air Permit No. 10386R03 with an expiration date of October 31, '2019 for a wood
pellets manufacturing plant near Faison in Sampson County, North Carolina. The plant began
operation on October 3, 2016 and is currently permitted to produce up to 537,625 oven-dried tons
(ODT) per year of wood pellets utilizing up to 75% softwood on a 12-month rolling basis The plant
consists of a log chipper, green wood hammermills, bark hog, wood-fired rotary diyer, dry
hammennills, pellet presses and coolers, product loadout operations, and other ancillary activities.

This permit application is a Prevention of Significant Deterioration (PSD) pemiit modification for a
proposed Softwood Expansion Project (SWEP). The SWEP is being implemented to meet new
customer demands for increased softwood percentage and production rate and to incorporate
enl- 011 ^ n efforts to mmimize emissions impacts associated with the project. The following
summarizes the proposed physical changes and changes in the method of operation associated with
the SWEP:

. Increase permitted production rate from 537,625 ODT per year to 657,000 ODT per year by
upgrading pellet dies with a new prototype;

. Increase the amount of softwood processed from 75% to a maximum of 100%;

. Add a regenerative thermal oxidizer (RTO) (ID No. CD-RTO) following the current wet
electrostatic Prec^itator^WESP) (ID No. CD-WESP) on the wood-fired direct heat drying
system. The WESP and RTO will control volatile organic compound (VOC), hazardous aTr
pollutants (HAP) and particulate matter (PM) emissions;

* ?el^0^?, ^ ̂ en wood hammermi1l bin vents/baghouses and recirculate the exhaust directly to
the WESP/RTO system (ID Nos. CD-WESP and CD-RTO) to reduce VOC, HAP and PM
emissions;u

' tosta11 a,baghouse (ID No- CD-PSTB-BH) to control the pellet sampling transfer bm (ID No. ES-
PSTB) PM emissions. The emission source is currently controlled via a bin vent filter OD No.
CD-DC-BV-3); ' -- -- --- Y- - -

. Install the eighth^diy hammCTmill (ID No. ES-HM-8) with associated product recovery cyclone
and baghouse (ID No. CD-HM-BH8). This emission source is already permitted but not yet
installed;

. Decreasethe amount of wood assumed to bypass the dry hammermills (JD Nos. ES-HM-1 to
through ES-HM-8) from 25% to 15%; and

. Add dry shaym gs^handling (ID No^ IES-DRYSHAVE) and storage silo to aUow the facility to
process purchased shavings that will not require drying.

In addition to changes associated with SWEP, the pennit application addresses the following:
. Update site emissions to reflect existing msignificant activities including:

o Four green wood storage piles (ID Nos. IES-GWSP-1 through 4), which replace the currently
pennitted green wood storage pile 1 and 2 (ID Nos. IES-GWSP-1 and 2);

' peImitaPPllcati(mno- 8200152. 18A proposed to recirculate the exhaust from the green wood hammermills to
f^r ??e. l^let ?[?he dryer or directly to the WESP/RTO system (ID Nos. CD-WESP and CD-RT-0)'to'reduc~e
VOC, HAP and PM emissions. Enviva subsequently decided to choose the latter controlconfiguration.



DRAFT

o Green wood handling (ID No. IES-GHW) material transfer points (i. e., transfer of chips from
tmcks); and

o Bark fuel storage piles (ID No. IES-BFSP-1 and 2).
. Add additive handling and storage (ID No. ES-ADD);

. Incorporate a new baghouse (ID No CD-HMC-BH) installed to control emissions from the dry
hammermiU conveying system (ID No. ES-HMC) previously approved byNCDAQ;

. Update to HAP emission factors to reflect new testing data from the Sampson plant~and other
similar Enviva facilities;

. Update the diesel-fired emergency generator (ID No. IES-EG) rating to the as-built rating of 689
brake horsepower (bhp) instead of the proposed 536 bhp unit referenced in the initial PSD
application;

. Update bin vent filter (ID No. CD-BF) and bagfilter (ID No. CD-BF) descriptions, which have
been changed to baghouses (ID No. CD-BHs) to more accurately reflect control equipment used
at the Sampson plant; and

* ?!.a^l^-t!^-use^. fthe cyclones on the dry hammermills (ID No. ES-HM-1 to 8) and dryer (ID No.
ES-DRYER). These cyclones are not used as air pollution control devices but rather are used for
product recovery and, therefore, will be removed from the control device description in Section 1
of the Sampson plant's permit.

The pemiit application is being submitted as a PSD modification. Per 15A NCAC 02D .0530(r), the
permit application shall be processed in accordance with the public participation procedures and
reqmrements of40^CFR 51 1 66(q) The draft pennit will be sent out for public comment for a period
of 30 days (to the Region the US Environmental Protection Agency (USEPA), local newspaper,
applicant, affected states, local city/county executives, and FLM as necessary). The NCDAQ
Director has also detemiined a public hearing for this permit application is in the best interest of the
public, and a public hearing will be held for the draft pennit.

1.2 Plant Location

Enviva is located at 5 Connector Road, US 117, Faison, North Carolina, which is in northeastern
Sampson County. Sampson County has been classified as m attainment for all pollutants subject to a
National Ambient Air Quality Standard (NAAQS).

1.3 Permitting History

Permit
10386ROO

Date
November 17, 2014

10386R01 January 6, 2015

Descri tion

Air Permit No. 10386ROO was issued for a greenfield facility to
manufacture wood pellets in Sampson County. The proposed
plant was designed to produce up to 537, 625 ODT of wood
pellets per year utilizing up to 75% softwood on a 12-month
rolling total basis. The facility is PSD major, with the
inco oration of a licable BACT limits in the ermit.
Air Permit No. 10386R01 was issued as an administrative
amendment to correct the Regional Supervisor/Office listed in
General Condition 1 in the ermit.
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Permit
10386R02

Date
January 27, 2016

10386R03

10386R03

April 7, 2017

September 29, 2017

September 21, 2018

SOC 2018-
003

December 14, 2018

1.4 Application Chronology

Descri tion

Air Permit No. 103 86R02 was issued as a "Part 1" of a two-step
significant modification under 15A NCAC 02Q .0501(b)(2).
The following changes were made under this permit:
. Added a third green wood hammemiill (ID No. ES-GHM-3)

controlled by a bagfilter (ID No. CD-GHM-BP-3),
. Added a pellet sampling transfer bin (ID No. ES-PSTB)

controlled by a bin vent filter (ID No. CD-DC-BV-3),
. Added pellet cooler recirculation (ID No. ES -PCR)

conta-olled by a bin vent filter (ID No. CD-PCR-BV),
. Modified the emergency engine (ID No. IES-EG) and fire

water pump engine (ID No. IES-FWP) to 536 horsepower
and 131 horsepower, respectively,

. Increased throughput through the green wood hammermills,
and

. Updated prior air dispersion modeling analysis to reflect the
u dated desi of the facilit .

Au- Pennit No. 10386R03 was issued as an administrative
amendment to add General Condition 17, "General Emissions
Testing and Reporting Requirement, " to the permit. This
condition was inadvertentl left out in the revious revision.
Permit application no. 8200152.17B for an initial Title V
pennit was received. This permit application will be processed
se aratel from the PSD ermita lication 8200152. 18A.
Special Order by Consent (SOC) 2018-003 became effective
on September 21, 2018. The SOC addressed exceedance of the
Best Available Control Technology (BACT) limit for VOCs
from the dryer. Enviva intends to install an RTO on the dryer
pnor to permit issuance. The SOC provides activities and
milestones Enviva must meet until the PSD ennit is issued.
Installation of the RTO was completed on December 14, 2018.

Date
November 21, 2017
March 19, 2018
March 23, 2018

April 3, 2018

April 3, 2018

April 3, 2018

Event
Pre-a lication meetin between NCDA " and Enviva occurred.
PSD oennit aDplication received.

A permit application acknowledgment letter was issued indicating the permit
application was incomplete for processmg because the required permit fee
was not received in full.

The remainder of the pennit fee was received, at which point the permit
a lication was deemed administrativel corn lete for rocessin .
A letterwas issued toEnviva mdicatmg the application was deemed complete
for PSD processing This does not preclude the NCDAQ from requesting
additional infonnation to rocess the Air Penmt.
A copy of permit application and air modeling was forwarded to US EPA
Re ion 4.
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Date
April 5, 2018

A ril 19, 2018
May 9, 2018

June 6, 2018
July 6, 2018

July 23, 2018

July 25, 2018

Au st 2, 2018
August 16, 2018

August 22, 2018

August 27, 2018

September 17, 2018

October 5, 2018
October 10, 2018
October 15, 2018

October 17, 2018

October 24, 2018
October 26, 2018

October 30, 2018

November 5, 2018
November 29, 2018

Event

Kevin Godwin, Pennittmg Engineer, forwarded an e-mail to Michael Carbon,
consultant for Enviva, requesting additional infomiation on the PSD penuit
a lication.

Enviva submitted a letter res onse to the mfonnation re uest.
Torn Anderson of the Air Quality Analysis Branch (AQAB) ofNCDAQ e-
mailed personnel from US Forest Service, the Fish and Wildlife Services, and
the National Park Service mfonning them of the project. No response from
an of these a encies has been received to date.
An addendum to the ennit a lication was received via e-mail.
NCDAQ issued an additional information request letter to Enviva regarding
emission testin , BACT anal sis, and air modelin .
Nancy Jones of the AQAB issued a memorandum approving the air modeling
submitted in su art of the ennita lication.
Enviva submitted a letter response to the information request dated July 6.
2018. ' -,----.^»,
The ermita lication was reassi edtoBett Gatano.
Nancy Jones issued a revised memorandum approving the air modelmg. The
air modeling was resubmitted on August 5, 2018 to ensure it corresponded
with the modelin results contained in the ermit addendum.
Conference call with Enviva on questions regarding BACT analysis and
emission references.

Betty Gatano e-mailed Mike Carbon and Aubrey Jones, consultants for
Enviva, to discuss additional questions on emission calculations and the
BACT anal ses and emission calculations.

Betty Gatano, Mike Carbon and Aubrey Jones discussed the questions via
conference call. After the call, some issues remained and Enviva's
consultants indicated they would provide an e-mail to address outstanding
issues.

Be Gatano received res onse from Enviva's consultants.
Draft ennit and ennit review forwarded to the NCDAQ staff for comments.
FRO received a letter dated October 10, 2018 from Enviva notifying the
region that Enviva planned to recirculate exhaust from green wood
hammermills through the dryer and the WESP (ID Nos. CD-WESP) and
the RTO (ID No. CD-RTO), which was under constmction at the time.
Thisconfi ationwas ro osedinthe ennit a lication 8200152. 18A .
Comments received from Steve Hall, Chief of the Technical Services Section
of the NCDAO and Ores Reeves of the Favetteville Regional Office.
Comments received from Mark Cuilla, Permittint r Suuervisor.

Betty Gatano e-mailed Michael Carbon questions based on comments
received on the draft permit and permit review. Mr. Carbon responded via e-
mail on October 30, 2018.
Comments received from Booker Pullen, Pennitting Supervisor, and Heather
Carter, Su ervisoroftheFRO.
Second draft forwarded for internal review.

Betty Gatmo called Kai Simonsen ofEnviva to discuss how emission testing
at Enviva facilities were used to develop emission factors for the Sampson
facility. Mr. Simonsen provided detailed mformation in an e-mail dated
December 5, 2018.
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Date
December 2018

December 17, 2018
Janu 4, 2019
Janua 18, 2019
February 2, 2017

March 1, 2019

March 21, 2019

Ma 1, 2019
May 3, 2019

May 10, 2019

May 17, 2019

May 23, 2019

Ma 31, 2019
May 31, 2019

Event

Comments on the draft pennit were focused primarily on the testing
conditions. NCDAQ staff meet internally several times to discuss and revise
thePSDtestiu condition.

Draft of ennit and ermit review forwarded to the Permittee for comments.
Enviva submitted initial comments on the draft ennit and ennit review.
NCDA met with Enviva to discuss the draft Sam son ennit.
Enviva submitted revised comments on the draft pennit and permit review.
Enviva also submitted a letter dated February 1, 2019 discussing why
reevaluation of the 112(g) Case-by-Case MACT for this facility'was'not
a licable.

NCDAQ issued a letter to Enviva requiring a reconsideration of the 112(g)
Case-b -Case MACT anal sis on the ellet coolers and resses.
Alan McCoimell, attorney for Enviva, submitted a letter on behalf of Enviva
in res onse to the 112 reconsideration letter.
NCDA staff conduct a site visit to the Sam sonfacilit .
Betty Gatano discussed issues that arose from the site visit with Michael
Carbon.

Michael Carbon submitted a letter addressing questions that arose from the
Ma 1, 2019 site visit at Sam son.

Revised draft ofpemiit and permit review forwarded to the Permittee for
comments.

FRO received a letter dated May 23, 2019 from Enviva requesting approval to
modify the controls for the green wood hammennills during the planned shut
down in July 2019. Exhaust from the green wood hammermills will be
recirculated directly into the new WESP/RTO control system (ID Nos.
CD-WESPandCD-RTO.
Enviva submitted comments on the revised draft ennit and ermit review.
A settlement agreement resolving the dispute between Enviva and NCDAQ
regarding the 112(g) Case-by-Case MACT analysis on the pellet coolers and

resses was si ed.

2.0 Modified Emission Sources and Emissions Estimates

Al\emission sources alEnviva wil1 Potentially be impacted by the SWEP, with the exception of the

T-er?enc_yg. enerator' fire wa^er P^' and associated diesel fuel storage tanks. Equipment, proces's
??n8es'emi, ssions associated,with this PSD modification are discussed in this sec'tionF Figure T
below.pr^vides a schematic ofthe wood Pellets manufacturing process at Enviva" after com^Tetion of

2. 1 Emission Sources

Green Wood Handlin and Stora e

"Green" (i.e., weQ wood is delivered to the plant via trucks as either pre-chipped wood or bark or
unchipped logs. Purchased chips and bark are unloaded from trucks into hoppers. Fromthel
Ae chips and Wk are fed to conveyors (ID No. IES-GWH) that transfer the material to'green'wo'od"
storage piles (ID Nos. IES-GWSP-1 through 4) or to bark fael storage piles (ID Nos. IES^BFSP-T
and 2), as appropriate. Conveyors transferring green wood chips are enclosed.
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?urc^ased ̂hips are screened and oversized chips undergo additional chipping as needed prior to
transfer to the green wood storage piles.

Debarkin Chi in Bark Ho and Bark Fuel Stora e Piles and Bin
unchlPPed logs are first debarked by the electric-powered rotary drum debarker (ID No. IES-
DEBARK-1) and then sent to the chipper (ID No.'mS-CHIP-l)^ which chips thewood'to"
specification_for drying. Bark generated from the debarker is transferred via conveyor to the bark
hog (ID No. IES-BARKHOG) for further processing.

£^a,sed b,a? and bark §enerated onsite are transferred to the bark fuel storage piles (ID Nos. IES-
BF?P~1 and 2^ ,via conveyor- The Primary bark fuel storage pile (ID No. IES-BFSP-i)islocated
under a covered structure. The secondary bark fuel storage pile (ID No. IES-BFSP-2)Yerves"as"
overflow storage as needed. Following storage in the bark fael storage piles, ±e bark is'transferred
vlaawa?imSfloor, to a covered conveyor, and finally to a fully enclosed bark fuelbm(IDNo. ffiS-
BFB) where the material is pushed into the dryer furnace.

Green Wood Hammermills

Chipped wood is further processed in the green wood hammennills (ID No. ES-GHM-1, ES-GHM-2,
and ES-GHM-3) to reduce material to proper size. Emissions from the green wood hammermills are
cmrentlyrecirculated through the dryer and the new WESP/RTO control system (ID Nos~CD^WE"SP
and CD-RTO). During the planned July 2019 shutdown, Enviva will recirculate the vent'streams"
direct ly into the new WESP/RTO control system (ID Nos. CD-WESP and CD-RTO) to 00^0!"
VOC, and HAP emissions.

Dryer

The wood-fired dirertheat drying system (ID No. ES-DRYER) (aka "the dryer" throughout this
document) consists of a furnace and single rotary dryer, which is used to reduce the moisture content

' green wood chips to a desired level The direct contact heat is provided to the system
^.a?i5(!i4Tllion British thennalunit per hour (MMBtu^r) total heat input furnace bumer'system.
?l-e. ?Lthe. famace co^sists ofself-generated and purchased bark; purchased faelchips (lower grade
?an^?1ps/that ,are us^?in the Pelletizing Process) and off-specification raw material chips;
thennally/ mechanically processed intennediate off-specification raw material; and off-specificatic
wood pellets.

S°? fro1? thedryer is routed to four (4) identical product recovery cyclones operating in parallel,
?ic-?i.cap?rc drie^ wood for further Processing The cuirent pennit (Air PenmtNo. To386R03)

scrlbes t^se cyclones as contr01 devices, and these descriptions will be removed as part of tfus
pemiit modification. Emissions from the dryer cyclones are'combined into a common duct'ancT
routedto the existin§ WESP (ID No_CD-WESP) for PM and metallic HAP removal. ~Aspart"ofthis
p,roje?' a ProPane/natural gas-fired RTO (ID No. CD-RTO) wiU be added following the existir
WESP to provide further control ofPM, VOC, and RAP emissions.

The famace and rotary dryer both have bypass stacks used to exhaust hot gases for temperature
control during start-ups, shutdowns, and malfunctions. Specifically, the famace bypass'stackis used
foretold startups, malfunctions, and planned shutdowns, while the dryer bypass is used durrn?
malfunction and planned shutdowns.

!iJ,se ofthe fumacebypass stack forcold start-ups and shutdowns will be limited to 50 hours per year.
The furnace may also operate in "idle mode" with emissions routed to the furnace bypass stack. The
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purpose of operation in "idle mode" is to maintain the temperature of the fire brick lining the furnace
.

whichmay be damaeed ,ifit cools too raPidly- Operation in "idle mode" also significantly reduces'
the amoimt of time required to restart the dryers. 'The furnace may operate up"to500'hours'per"year
in "idle mode, " which is defined as operation up to a maximum heat input rate of 5 MMBtu^ir.

Dried Wood HandUn

Dried materials from the dryer product recovery cyclones are conveyed to screening operations to
^o-ve_small^r wood par^icles- These smaller particles are diverted to the dry hammermill discharge
conveyor, while oversized wood is sent to the dry hammermills (ID Nos. ES-HM-1 through 8) for"
further size reduction prior to pelletization. As part of the SWEP, Enviva is proposing to Teduce'the
amount of material that will bypass the dry hammemiills from 25% to 15%. ̂ Dust generated from"
transfer operations around the screening operation is diverted to the dry hammermiU area filtration
system (ID No. ES-HMA) controlled by a baghouse (ID No. CD-PCHP-BH).

Several other conveyor transfer points located between the dryer and dry hammennills comprise the
erniss?o.n,sourcf collectiye lycalled dry wood handling (ID No. ES-DWH). This handling system i-s
completely enclosed with two (2) emission points that are controlled by individual baghouses'i
Nos. CD-DWH-BH-1 and 2).

As part of the SWEP, Enviva is proposing to use purchased dry shavings to produce wood pellets.
Because the purchased shavings will not require drying, they will not produce any VOC and HAP
emissions from the drying process. Purchased dry shavings will be unloaded from trucks mto-a~
hopper Aat feeds material via enclosed conveyors to a bucket elevator that ultimately filfs a silo.
^a^t!l^e^!ri^ transfer Points wil1 be entirely enclosed except for tmck unloading (ID No.
IES-DRYSHAVE). From the silo, the dry shavings will then be transferred via an enclosedscrew
conveyor to the dry hammermills for additional processing.

D Hammermills

?n_or-top_eli !etizati011' dried wo?.d.is^^ced_to A_e aPPr°Priate size using seven (7) existing dry
hammennills operating in parallel (ID Nos. ES-HM-'l through ES-HM-7). Each dry'hanmennill

udes a Pr()duct r^coverycyclone for caPturing hammered wood for further processmg. The
current permit (Air Permit No. 10386R03) describes these cyclones as control devices, md these
^!.sci-rip.tions w.?be removed as part ofthis Permit modification. PM emissioiis from each existmg
dry hammemill are conta-olled via one of the seven (7) individual baghouses (ID Nos. CD-HM-BH-1
through 7). Enviva will install an^ighthdryhammemull (ID No. ES^-HM-8) with associated product
recovery cyclone and baghouse (ID No. CD-HM-BH8) as part of the SWEP.' The eighth dry
hammermill and associated controls have already been pennitted.

Pellet Mill Feed SUo

Sized wood from the dry hammemull product recovery cyclones is transported by a set of conveyors
to. thepeuet min feed si!°(ID No; ES-PMFS) Prior to pelletization. PM emissions from'Ae pellet''
mill feed silo are controlled by a baghouse (ID No. CD-PMFS-BH).

The conveyors from the product recovery cyclones to the pellet mill feed silo are referred to as the
dry hammermilljonveyors (ID Nos. ES-HMC), and emissions from these conveyors are controUed
by a baghouse (ID NO. CD-HMC-BH).
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Hammermill Area

^n_duced dr?f!far^ is,used to transfer dust generated from several enclosed transfer/handling
sources aroundthedryhmnmennillarea(ID No. ES-HMA) to the pellet cooler high-pressure'fmes
relay system (ED No. ES-PCHP) controlled by a baghouse (ID No. CD-PCHP-BH^ Sources'
contorolled by this baghouse include, but are not limited to, the following:
. Dry hammennill infeed and distribution transfer;
. Dry hammermill cyclone and baghouse drop out;
. Pellet cooler transfer (PM emissions from pellet cooler cyclones large enough to drop out of

entrainment) and pellet screenmg;
. Dry hammermill pre-screen feeder emissions;
. Pellet screen fines cyclone; and
. Pellet fines relay system emissions.

Additive HandUn

^POVSGT additive is used in the pellet production process to increase the durability of the final

product" The lpowder ls added to sized wood from the dry hammermills prior to transfer to the peUet
presses. The dry powder contains no hazardous chemicals or VOC materials.

5^^dd?£^xmaterial Ym?e delivered by_?uck and Pneumatically unloaded into a storage silo (ID
No. ES-ADD) equipped with a baghouse (ID No. CD^ADD-BH) to control emissions'from air"
dlsplaceddurmg.the loadmg ofaddltive material to the silo. The additive will then be conveyed via
screw conveyor from the storage silo to the milled fiber conveyor that transfers milled woodto'the"
pellet presses.

Pellet Press S stem and Pellet Coolers

s.i!ld.woodfrT Ae ̂  hammemuus and dry fines collected from the pellet cooler HP fines relay
systlmarc mechamcally compacted through pellet presses. Enviva has twelve (12) pellet presses at
t.heif!lcil^^?xhaust, from thePellet Press system and pellet press conveyors are vented tihroughtiie
coo!eLa!pirationcyclones. and thento the_atalosphere.

' 

No resin or other chemical'bmdingagrnts'are
needed for pelletization. _Aspartofthe SWEP, Enviva is proposing to increase the pemuted"
production rate from 537,625 ODT per year to 657,000 ODTper year by upgrading^he'peUet dies
with a new prototype.

Heat is generated by compressing the pellets, and formed pellets are discharged into one of six i
pe!let-coolers (ID Nos- ES-PCI:R'1 through ES-PCLR-6) (i. e., two presses per cooler). "CooTmg"air
is passed through the pellets. The pellets contain a small amount of wood fines that are entrain^d~m
! ec_ooling air anf ̂ e controlledusmg six (6) cyclones (ID Nos. CD-CLR-fthroughCD-CLR-6)
operating in parallel prior to discharge to the atmosphere. Exhaust from the coolers are recirculated
through the pellrt cooler low pressure (LP) fines relay system (ID No. ES-PCLP), which is contro'lFed
by a baghouse (ID No. CD-PCLP-BH) that collects the fines j&om the cyclone7tobereused~intiii7
process.

^lTletizfd.wo°? is transferred from the Pellet coolers to the truck loadout operation via a conveyor.
PM emissions from conveyor are controlled by a baghouse (ID No. CD-PSTB-BH) on the
sampling transfer bin (ID Nos. ES-PSTB).
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Finished Product Handlin and Loadout

Final product is conveyed to four (4) pellet loadout bins (ID Nos. ES-PB-1 through ES-PB-4) that
feed the two (2) faiick loadout stations (ID Nos. ES-PL-1 'and ES-PL-2). At bothTmck loadout"
slation!'Zellets., are, gra,vity fed into tmcks through a covered chute that automatically telescopes
up_war^ ?urixlg theloadoutProcess to maintam constant contact with the product while loading to
prevent fugitive PM emissions. Atanospheric emissions from pellet loadout are minimal because
dried wood fines have been removed in the pellet screener, and a slight negative pressure is
mamtained in the loadout building as a fire prevention measure to prevent'any buildup of dust on
surfaces within the buildmg. Slight negative pressure is produced via an induced draft fan that
exhausts to^the finished product hmdling baghouse (ID No. CD-FPH-BH). This baghouse'controls
emissions from finished product handling, which encompasses the pellet loadout bms(roNos. ES-
PB-1 through ES-PB-4) and truck loadout operations (ID Nos. ES-PL-1 and ES-PL-2). Tmcks are
covered immediately after loading.

Emer enc Generator Fire Water Pum and Diesel Fuel Stora e Tanks
Ihe?lnt^Tentlyhas a 689 bhp die^l:?rei_emel?ency generator (ID No. IES-EG) and a 131 bhp
diesel-fired fire water pump engine (ID No. ffiS-FWP). 'A'side from mamtenaiice and readiness
testing, the generator and fire water pump engines are only used for emergency operations,

Diesel for the emergency generator is stored in a tank of up to 2,500 gallons capacity (ID No. IES-
^K\l)_anddi^selfor thefire water pump is stored m a storage tank of up to 1,000 gallons capacity
(roNo^. IES-TK-2). A third diesel storage tank (ID No. IES-TK-3) with a capacity of 2, 500 galions
is also located on-site.

The emergency generator, the fire water pump, and associated diesel fuel tanks will not be affected
by the SWEP



DRAFT

(Tmdts)
Whole Lags

Debaiker
IES-DEBARK-1

Debai-ked
Logs

chipper
IES-CHIP-I

Greenwood
Chips

QtienWood
Hmrimennills - -

ES-GHM-l to 3

(Trudts)
Pre-Chipped Wood

fTrudts)
Bark

GreenWood
ChrGreenwood

Handling
IES-GWH Ba^1

GraenW
Storage Pifes

IES-GWSP-1 to 4

BaifcHng
1ES-BARKH06

FImshnJ
Product
Stack

Bark

BaikFuel
Storage Piles

IES-8FSP-1 to 2

Greenwood
Fibers/diips

Barii Fuel Bin

(Tmds)
Dry Shavings

Dry Shavings
Handling

IES-ORV5HAVE

Cyclones

Dryer
ES-DRYER

Baghouses
CD-DWH-BH-ltn2j

Hammennilk
Stacks

CBNeded
Baghouses

ICD-HM-BHI In B

Chips

Smala
Partide

]Rni5h«lPiBduct!
Baghouse

CD-WH-BH

I

f-5aghouse--i
[_a>j^re-a4!

Pellet Sampling
Transfer Bin

ES-PSTB

P-ructe) ^
"°"dH" .---.-I'-
Additive \ Baghouse

[CD^ADD-BHlJ

AABUve Handling
and Storage

ES-ADD

Or,
Hannmcnnilts
ES-HM-1 to 8

i

Cydones

Dry Wood

RltraUon
System Dust

Calladion

Baghcuse-[ Fibers

Hammermill
L_.J Conwfor

ES-HMC

Tnjcfe Laadaul:
OperatMns

ES-PL-1 to 2

s)
Finished Product

Pellet Loadout
Bins

E&-P8-lto4

Rnrshed Product
Handling
ES-H>H Rnishld

WoodPBllet
Product

Cydones
CD-CtR-1

to 6 /

Pellet Coolsrs
ES-PCLR-ltoS

Pdtet Cooler LP
Rnes Retay Systsir

ES-PCLP

Pdlet
Coolers
Slacks

Collected
Fines

HaFTiniemnill
Area

ES-HMA Collected

Dry
Fines

Baghouse !
lCD-POIP-BHj

Pdlet Cooler HP
Fines Relay System

ES-PCHP

Wood Pellets Pellat Press
System

(Pdiet Mills)

8?gihKXfi»-]
{OPCLP-BHI

Collected
Rnes

Process Shrean

/Ur Stream

I] Process Unit
i[ Air Pollution ConSral Device

Stack

Diesef
Fud

Diesel Fuel
Storage Tante
IES-TK-1 to 3

EmergerKy
Generator
IES-B;

Back-up Power to
Plant OperaHons

6neT9encyRre
Pump Ermine

IES-RW
Badc-up Power to
Frra Water Pump

Hohila Sources

Figure 1. Process Flow Diagram of Pellet Manufacturing at Enviva
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2.2 Emissions Associated with the Softwood Expansion Project

Emissions resulting from the proposed SWEP were reviewed to determine if the project is considered
lm^^odi?, ca?on under. PSD,rules- A11 emission sources at Enviva are potentially impacted by
th_e. swEP' ̂ ??e ̂ c^?^ofthe emer§ency generator (ID No. IES-EG), the emergency fire
water pump (ID No. IES-FWP), and the associated diesel fuel tanks. Emissions from Aese sources
^re^luded fromreview- Emissions from all other sources, as well as the proposed RTO~(ID No.
CD-RTO), were reviewed to detennine PSD applicability.

Enviva assessed the applicability ofPSD by performing a comparison test of baseline actual
emissions (BAE) to potential emissions of the SWEP. Per 40 CFR 50. l66(b)(7)(i), emission units

a!have exlstedfor less than2 years &om the date of initial operation are, by defimtionTnew
emission units. Regulation 15A NCAC 02D .0530(b)(l)(B) specifies the following regarding BAE at
new emission units:

'For a new emission unit the baseline actual emissions for purposes of determining the
emissions increase that will result from the initial constmction and operation of such unit
shall equal zero and thereafter, for all other purposes, shall equal the unit's potentialto emit."

Because,Bnvlva began °Peration anhe Sampson plant in October of 2016 and has been in operation
for-less_than two years when this PSD pemut application was submitted, the-BAE for'a'llpnyect^
mlpaoted emisslon units. are equal to the potential to emit, as originally permitted. The BAE"'for the
SWEP are provided in Table 1 below.

Calculation of the potential emissions from the project are provided in Appendix C of the PSD
permit application, and the SWEP emissions are summarized in Table 1 below. The increases m
S:u?!T^^ociat, ed ̂ ith ?e SWEPWerc compared with the PSD significant emission rates (SER)
for each PSD regulated pollutant to detennine if the modification was"majorundCT~P'SD"As"svhown
in the table, the emission increases exceed the SERs only for emissions of VOC and PM, Mid BACT
analyses were conducted for these two pollutants. - - -.

Table 1. Emissions Associated with the SWEP

PoUutant

co
NOx
PM

PMio
PM2.5
S02

VOCs
C02e

Notes:

Baseline
Actual

Emissions

230
219
169
106
62

27.4
627

229,828

Potential
Project

Emissions

219
219
239
106
43

27.4
840

256,230

Emission
Increase after
Modification

-11
-0.4
70

-0.1
-20
0

214
26,402

PSD
Significant
Threshold

100
40
25
15
10
40
40

75, 000

PSD Significant
Modification?

0'es/No)

No
No
Yes
No
No
No
Yes
No

* ??!?T! ̂ clu?la1,1 em.issi°J?, sources excePt for emergency engines (ID Nos. IES-EG and IES-FWP) and
associated diesel fuel tanks. These emission sources are not impacted by the SWEP.

. Baseline emissions are based on potential emissions as provided in previous Enviva Sampson PSD applicatic
dated Au ust 2014 and October 2015.

11



Table 1. Emissions Associated with the SWEP

PoUutant

Baseline
Actual

Emissions

Potential
Project

Emissions

Emission
Increase after
Modification

PSD
Significant
Threshold

DRAFT

PSD Significant
Modification?

Cyes/No)
. Emissions for SWEP based on the following:

o Emission factors developed, in part, from emission testing at other Enviva facilities.
o Production rate of 657,000 ODT.
o Maximum of 100% softwood processed.
o Bypass of the dry hammemiill estimated at 15%.
o Control efficiency of the RTO estimated at 95% control ofVOC.

. Detailed emission calculations are provided Appendix C ofAirPennit Application No. 8200152. 18A.

. C02 equivalent is defined as the sum of individual greenhouse gas pollutant emission times their global
warmin otential, converted to metric tons.

Table 2 below provides facility-wide emissions of criteria pollutants and greenhouse gases (GHGs)
after the SWEP modification for all emission sources at Enviva, while Table 3 below provides
facility-wide HAP emissions. As shown in Table 3, Enviva remains a major source ofHAP
emissions after the SWEP modification and installation of the RTO on the dryer and green wood
han-imermills, which will be rerouted to the WESP/RTO control system. Detailed emission
calculations for each of these sources are provided in Appendix C of the pemiit application, and
methodology for developing emission factors are discussed in Section 2. 3 below.
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Table 2. FacUity-Wide Emissions after the SWEP Modification

Emission Unit ID

IES-CHIP-1
IES-BARKHOG

ES-DRYER

ES-GHM-l through 3

ES-HM-1 through 8

ES-HMC

ES-HMA

ES.PCLP

ES-PMFS

6S-CLR-1 through 6

ES-PCHP

ES-PSTB

ES-FPH

ES-PB-l through 4

ES-PL-l and 2

6S-DWH

ES-ADD

IES-GWH

IES-TK-1

IES-TK-2

IES-TK-3

IES-GWSP-1 through 4

IES-BFSP-1 and 2

IES-DRYSHAVE

IES-DEBARK-1
IES-BFB'

IES-EG

IES-FWP

Source Description

Log Chipping
Bark Hog

250. 4 MMBtu/hr wood-
fired direct heat drying
system

Three (3) Green Wood
Hammermills

Eight (8) Dry
Hammermills

Hammenmill Conveying
S stem

Hammermill Area

Pellet Cooler LP Fines
Relay System
Pellet Mill Feed Silo

Six (6) Pellet Coolers

Pellet Cooler HP Fines
Relay System

Pellet Sampling Transfer
Bin
Finished Product
Handling

Four (4) Pellet Loadout
Bins
Two (2) Pellet Mill
Loadouts

Dried wood handling
operations

Additive Handling and
Stora e

Green wood handling
operations

2,500 gat diesel storage
tank
500 gal diesel storage
tank

3,000 gal diesel storage
tank

Green wood storage
piles

Bark fuel storage piles

Dry shavings material
handlin

Debarker

Bark fuel bin

689 hp diesel-fired
emergency generator
131 hp diesel-fired fire
water pump

Roads

Control Device ID

CD-WESP
CD-RTO

CO-WESP
CO-RTO

CD. HM-BH1 through 8

CD-HMC-BH

CD-PCLP-BH

CD-PMFS-BH

CO-CLR-1 through 6

CD-PCHP-BH

CD-PSTB.BH

CD-FPH-BH

CD-DWH-BH-1
through -2

CD-ADD-BH

Control Device
Description

WESP; RTO

WESP; RTO

Eight (8) baghouses

One (1)baghouse

One(1)baghouse

One (1)baghouse

Six (6) simple cydones
(one on each cooler)

One(1)baghouse

One(l)baghouse

One (1)baghouse

Two (2)baghouses

One (1)baghouse

co
(tPV)

219

NOx
(tpy)

PM
(tpy)

0.24

PMia
(tpy)

0. 13

PHl.5
(tpy)

0. 13

so,
(tpy)

voc
<ipyl

1.6
0.30

COie
(tpy)

219 33

1.3

33 33 27

18 18 0. 31

0. 23 0. 23 0. 23

0.47 0.47 0.47

0.37 0.37 0.37

151 39 4.8

0. 15 0. 15 0. 15

0. 15 0. 15 0. 15

51

168

572

1. 2 0. 02

0. 30 0. 30 0. 30

0. 15 0.15 0. 15

0.08 0.04 0.006

41

0. 001

0.0002

0. 002

256. 230

Total Emissions: 219

0. 18

0.07

219

1.5

0.18

221

15

0.64

0.05

1.1

0.019

0.009

16
239

7.7

0.32

0.03

0.62

0.019

0.009

3.3
106

1.2

0. 05

0.004

0.62

0.019

0.009

0.80
43

0.0019

0.0005

6.9

0.29

0.02

0.01

195

50

13
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Table 3. Facmty-Wide Emissions ofHAPs after the SWEP Modification

Pollutant

Acetaldehyde

Acetophenone

Acroleln

Antimony & Compounds

Arsenic & Compounds

Ben2o(a)pyrene

Benzene

Beryllium metal

Butadiene, 1, 3-

Cadmium Metal

Carbon tetrachlorlde

Chlorine
Chtorobenzene

Chloroform

Chromium VI

Chromium-Other compds
Cobalt compounds

Dichlorobenzene

Dichloroethane, 1,2-

Dichtoropropane, 1, 2-

Dinltrophenol, 2,4-

Dl(2-ethylhexyl)phthalate
Ethyl benzene

Formaldehyde

Hexane

Hydrochloric add

Lead and Lead Compounds

Manganese & Compounds

Mercury, vapor

Methanol
Methyl bromide

Methyl chloride

Methylene chloride
Naphthalene

Nickel metal

Nltrophenol, 4-

Pentachlorophenol

Perch loroethylene
Phenol

Phosphorus Metal, Yellow or White

Polychlorinated Blphenyls
Proplonaldehyde

Selenium Compounds

Styrene

Tatrachlorodibenzo-p-dioxln, 2,3, 7,8-
aluene

H (POM)
oethane, 1, 1, 1-

e

rophenol, 2,4,6-

Total HAP Emissions2 (tpy)
Maximum Individual HAP

Maximum Individual MAP Emissions (tpy)

RTO1
(tpy)

1.9
1.8E-07

1.1

6.3E-04
1.8E-03
1.4E-04

0.33
8. 9E-05

4.8E-04
2.5E-03

0.87
1. 8E-03

1. 5E-03

2.8E-04
1.6E-03
5.3E-04
1. 6E-04
1. 6E-03

1.8E-03
9.9E-06
2.6E-06
1.7E-03

1.2

0. 25

2.1
3.9E-03

0. 13
3. 1E-04

2.2

8.2E-04
1. 3E-03

1.6E-02
5.4E-03
2.9E-Q3
6.0E-06
5.6E-05
4.2E-02

1.3
2. 1E-03
4.5E-07

0. 48

2.3E-04
0. 10

4.7E-10
2. 1E-03

0. 14

3.4E-02
1. 6E-03

1.2E-06
9. 9E-04

1. 4E-03

12

Methanol

2.2

ES-HM-1
through 8

(tpy)
2.5

3.0

2.2

1.4

1.1

5.3

16
Pro ionaldeh de

5.3

ES-CLR-1
through 6

(tpy)
2.8

17

10

79

8.3

3.5

120
Methanol

79

IES-EG
(tpy)

9.2E-04

1. 1E-04

2.3E-07
1. 1E-03

4.7E-05

1.4E-03

l.OE-04

4.9E-04
2.0E-04

3.4E-04
4.7E-03

Formaldeh de
1.4E-03

IES-FWP
(tpy)

1. 8E-04

2. 1E-05

4. 3E-08
2. 1E-04

9.0E-06

2.7E-04

1.9E-05

9.4E-05
3.9E-05

6.5E-05
8.9E-04

Formaldeh de
2.7E-04

ES-DWH IES;CHIP-l ^JLnc Total HAP
(tpy) (tpy) ~ BAI^HOG "(?w)"

7.2

1. 8E-07

21
6.3E-04
1.8E-03
1.4E-04

0.33
8.9E-05
5.6E-05
4. 8E-04

2. 5E-03
0. 87

1.8E-03
1.5E-03
2.8E-04
1. 6E-03
5. 3E-04
1.6E-04
1.6E-03
1.8E-03
9.9E-06
2.6E-OG
1.7E-03

0. 28 - - 14
0.25
2.1

3.9E-03
0. 13

3. 1E-04
0.64 0.33 6.0E-02 83

8. 2E-04
1. 3E-03
1.6E-02
5.5E-03
2.9E-03
6.0E-06
5. 6E-05
4. 2E-02

11

2. 1E-03
4. 5E-07

9.3

2. 3E-04
0. 10

4.7E-10
2. 7E-03

0. 14
3.4E-02
1.6E-03
l.ZE-06
9.9E-04
1.8E-03

0.92 0.33 6.0E-02 149
Methanol Methanol Methanol Methanol

0.64 0.33 6.0E-02 S3
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2.3 Methodology for Determining Emission Factors

^!:no? ̂ A^pe^^ of the PSD permit application, many emission factors used in calculating
emissions for Ae SWEPwere based on emission testing at other Enviva facilities. TTiePennittee0
provided the followmg description oftfae methodology used in selecting appropriate emission factors

Sampson facility,

Methodolo
Step One:

Step Two:

Step Three:

for Derivin VOC Emission Factors

Review all available stack testing data across Enviva plants and detennine which data
are representative based on the specific source/equipment configuration for which
emissions need to be quantified.

Uselab/AP-42 derived VOC multipliers to convert each selected stack testing result
to the desired pine percentage. More detail on VOC multipliers is provided below.

VOC Derived Multiplier
Laboratory tests were conducted using hardwood aiid softwood samples taken at
various Enviva plants to evaluate VOC emissions as a function ofpme percentage.
Linear regression was perfonned on two laboratory datasets and the resulting
equations were used to derive multipliers which can be used to extrapolate VOC
enussions at varying pine percentage. Additionally, VOC softwood ratios were
developed using US EPA's AP-42 Chapter 10. 6. 2 Particleboard Manufacturing VOC
emission factors for rotary dryers processing 100% hardwood and 100% softwood.
These laboratory derived multipliers as well as AP-42 multipliers were appUedYo'the
Enviva stack testmg data to obtain VOC emission factors at'100% pine for the
Sampson permit application.

Review the adjusted stack testing data and based on engmeering judgement, select the
most appropriate emission factor Dependmg on the size ofthe'dataset and quality of
the data available, the selected value may be either the maximum emission factor or
the 95% upper confidence interval.

Step Four: Add safety factor to the emission factor based on engineering judgement.
Methodolo forDerivin HAP Emission Factors
Step One: Review all available stack testing data across Enviva plants and determine which data

are representative based on the specific source/equipment configuration for which
emissions need to be quantified.

Step Two: Review the selected subset of stack testing data and based on engineering judgement
select the most appropriate emission factor. Depending on the size and quality of the
data available, the selected value may be either the maximum emission factor or the
95% upper confidence interval.

Step Three: Add safety factor to the emission factor based on engineering judgement.

The PSD permit will require extensive testing to verify the assumed emission factors and to ensure
compliance with BACT and other emission limits.
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3.0 Project Regulatory Review

The emission sources associated with the SWEP are subject to the following regulations. The SWEP
affects all sources at the facility with the exception of the emergency generator°the fire pump, "and
the associated diesel fuel tanks. . 0 ---,.---r^,

3. 1 Project Regulatory Review

. 15A NCAC 02D .0515 Particulates from Miscellaneous Industrial Processes - Numerous
emission sources at Enviva are subject to 02D .0515. Allowable emissions ofPM are calculated
from the following equations:

for units with process weight rate less than 30 tons per hourE=4. 10xP°-67
or

E=55.0(P)"''- 40 for units with process weight rates greater than 30 tons per hour
where:

E = allowable emission rate in pounds per hour calculated to three significant figures
P = process weight rate in tons per hour

^CLCOrldmgto th!e, PSD aPPlication, the highest amount ofPM is emitted from the proposed dryi
and green wood hammennill system and the pellet presses and coolers. Compliance with 02D
.0515 from these sources is discussed below.

rer

Throughput of the dryeralld green wood hammermills is being increased under this permit
application to 657,000 ODT/yr with a short-tenn maximum hourly throughput of 120 ODT/hr.
TheaUow^ble^mission rate with the short-term maximum hourly throughput is calculated to be
53^1b/hr. The PM emission rate at the outlet of the RTO as reported in the pennit application is
76 Ib/hr, per vendor guarantee Compliance is anticipated for the dryer system and green wood
hammemiills, and testing will be required in the revised permit to verify compliance.

Thlshort~teml maximum hourly throughput through the pellet presses and coolers is also 120
ODT/hr, which results in an allowable emission rate of 53 Ib/hr. Potential PM emissions from
this, emi.ssT sol!rce is estimated at atotal of34-4 Ib/hr (151 tons per year (tpy))-(or~5J'lb7hr"per
cyclone). Compliance is anticipated for the presses and coolers, and testing will be required in
the revised permit to verify compliance.

In addition to testing, Enviva ensures compliance with 02D .0515 with the effective operation of
the control devices (i. e., cyclones, baghouses, WESP, and RTO, as appropriate). "Envfva also'
conducts visual inspections ofbaghouses and cyclones monthly and conducts intemafmspections
of the baghouses annually. To ensure compliance and effective operation of the WESP. Enviva
monitors and records the secondary voltage and mimmum current through each grid of the
preupitator daily_ Enviva wil1 aho be required to conduct inspection and mamtenance of the
WESP and the RTO in accordance with the manufacturers' recommendations. Compliance is
anticipated.

15A NCAC 02D .0516 Sulfur Dioxide Emissions from Combustion Sources - The wood-fired
direct heat drying system (ID No. ES-DRYER) is subject to this rule and is limited'to a'sulfar'
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dioxide emission rate of no more than 23 pounds sulfur dioxide (SOz) per million Btu heat input.
No monitoring recordkeeping, or reporting is required when firing wood m the dryer system
because of the low sulfiir content of the fuel. Wood is inherently tow enough in sulfarthar
continued compliance is anticipated.

* ^,5A NCAC 02D .053° preventionof Si 'ficant Deterioration - Enviva is a major source under
?s^^d.pr^^ly tri§Sered a facility-wide BACT analyses when the greenfield'facilityw'as''
i)fJl^tI»;^^T^?^ses ^ere Previously conducted for emissions of nitrogen oxides (NOx),
VOC, PM^M10/PM2. 5, carbon monoxide (CO), and GHGs. The BACT emission lunits for"
VOC and PM are being revised under this pennit application, as discussed in detail m Section 4.0
below. The revised BACT permit condition is provided in AttachmentT. TheBACT emission
limits and controls for the other pollutants wUl remain the same, and continued comolimce is
anticipated.

' i5ANCAC 02D .0540 pardculates from Fu itive Dust Emissions - This condition is applicable
facility-wide and is state-enforceable only. No changes are required for this pennit modification,
and continued compliance is anticipated.

. ^5A NCAC 02D .1112 112 Case-b -Case Maximum Achievable Control Technolo -
Enviva is a major source ofHAPs and is subject to a Case-by-Case MACT detennination under
112(g) of the Clean Air Act. More discussion on 112(g) Case-by-Case MACT for Envivais
provided below in Section 3.2.

3.2 112(g) Case-by-Case MACT Determination

Sntl?^AP emissions from Enviya exceed_Ae maJor source threshold (i. e. 10 tons per year any
!i??!_H^POL25?Tper year combmed HAP)-section 112(g) of the dean Air Act requires any
new or reconstructed stationaiy source that is not a regulated "source category" for which a-NESHAP
has been established to control emissions to the levels'that reflect "maxim^m'/achievabie'controrj
t^cIlr!?.°^?^CT)l'_ ^ecause w()od Pellet manufacturing plants are not a regulated source category
and emissions from the Sampson facility exceed the major source threshold, Enviva triggered a
112(g) analysis and underwent a Case-by-Case MACT determination as part of the initial PSD
construction pemiitting process.

ThediTsslon^ofthe. original!12(g) case-by-case MACT deteraunation is provided in the pennit
re^ew for Air Permit No. 10286ROO, issued on November 17, 2014. 12 At that time;Enviva asserted
its "drying and high-moisture pelletization process reduces imcontrolled emissions toTevels
S?li^aSly-Selow. ?at of?s comPetitors Aat have installed RTO conta-ols. These difiFerences justify
Aecl.assification °fEnvl^s process dlyinsand Pelletization process as a separate subcategoiy, n"oT"
dependent upon use ofRTO control technology to reduce VOC/HAP emissions. " The
roncun^d. and^oncluded. u2(g) case-by-case MACT was use of a low HAP emittmg design for the
dryer (ID No. ES-DRYER) without the addition of add-on controls and the Sampson'plant^asnoF
subject to numeric HAP emission limits under Section 112(g). 13

The 112(g) Case by Case MACT regulations as specified m 40 CFR 63.41 defines construction of a
major source "as the fabrication, erection, or installation of a new greenfield site emitting greater
12 Kevin Godwin (11/17/2014).
13 Application No. 8200152. 14B, received 09/03/2014.
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than the HAP major source thresholds, or of a new process or production unit at an existing site,
provided the new process or production unit in and of itself emits above the HAP major sowce'
thresho!ds"[emphasis added:I-The mle fiirther defmes Process orproduction'unit'as^any'colfection
of structures and/or equipment that processes, assembles, applies, or otherwise uses malteriafinmits to
produce or store an intermediate or final product."

Since Enviva has already begun operating the Sampson plant under the currently effective PSD
permit, the proposed project does not constitute constmction of a greenfield site as defined in 40 CFR
63.41. Furthennore, the proposed changes to the plant design do not constitute reconstruction of a
major_source' per 40 CFR 63-41'. reconstruction is defined as the replacement ofcomponents-at-aii
ex!>stm8process or Production unit such that the fixed capital cost of the new components exceeds
50% of that which would be required to construct a comparable new process or production umt. The
"process or production unit" at the Sampson plant is the collection of all equipment used to
^!n^?ret^e ,woo(! pellet^ro^ct Jhe fixed caPital costs associated wiAthe proposed project
are significantly less than 50% of the fixed capital costs that would be required to^construct'a
comparable new wood pellet manufacturing facility. As such, the SWEP^also does not constitute
reconstruction of the process or production unit.

B_ase?^n/t!?s rTe^'the P,r°P°sed SWEP does not trigger a requirement to perfonn a new case-by-
case MACT evaluation under Section 112(g), as the project does not constitute constmctionofa ~
major source or reconstmction of the process or production unit. As part of the proposed project,
?lyiZa.i^eques?^an1? u^rease in the maxlmum amount of softwood that can be used jfrom 75% up
to a maximum of 100%. However, Enviva is also proposing to install an RTO to follow the WESPr
on tiie dryer exhaust which will si^iificantly reduce emissions ofVOC and orgamc HAP. In
addition^the exhaust stream from the green wood hammennills (ID Nos. ES-GHM-1, ES-GHM-2.
and.E^~.c???[-3), wi11 be r?Yte? to the WESP/RTO system (ID Nos. CD-WESP/CD-RT6), ~which'wm
control^VOC_and organic HAP emissions from the green wood hammemiills. With the installation
of the RTO, Enviva will surpass the level of control required under the original case-by-caseMACT
??^Ttion for ?e sampson plant' and Enviva believes the intent oftheorigmal case-by-case
MACT^eteimmation continues to be satisfied after completion of the proposed SWEP. The
?CD^S^e^a^?^!:by'c?se MACT remains the use of a low HAP emitting design for the
dryer (ID No. ES-DRYER) without the addition of add-on controls and with^nomime^c'HAP"
emission limits under Section 1 12(g).

Other HAP^sources subject to 1 12(g) Case-by-Case MACT include the dry hammennills, the
hammeimill area, and the pellet presses and pellet coolers. According to the initial penmt
ap_plication (8200152-14B)' no Pellet presses (aka referred to as pelleFmills) were usmg'HAP control
technologies on these emission sources at that time, and Air Permit No. 10386ROO was issued to
Enviva on November 17, 2014, with the 112(g) Case-by-Case MACT for these sources ofHAPs as
no additional control.

NCDAQ subsequently discovered Georgia Biomass located in Waycross, Georgia and Florida Green
Circle (now^Enwa Pellets Cottondale, LLC) located in Jackson County, Florida both were'
controllmg VOC emissions from the pellet presses at the time the initial pennit application was
submitted. Pursuant to 40 CFR 63.43(d)(l), MACT emission limitations or MACT requirements
must not be less stringent than the emission control which is achieved in practice by the best"
controlled similar source- BecauseEnviva'^determination did not consider controls on pelTet presses
and coolers at these other wood pellet manufacturing facilities, NCDAQ determined Enviva's 112(g)
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?^~^'?a/s,e MACTdetermination for these emission sources did not meet requirements specified

??^R is^u^a. letterdate? M,arch !; 2019requiring Enviva to undergo a revised 112(g) Case-by-
cas,eMACT detemlinationfor the pellet coolers and Presses and to submit an amended^enmt*
application for the revised detenmnation in accordance with 40 CFR 63. 43(e). Enviva responded in
a letter dated March 21 2019. In accordance with the settlement agreement dated May 31, 2019,
resolving the dispute between Enviva and NCDAQ, Enviva must complete the followmg;' ~"^'

* ^!SinJixmonthsofissu?Ilce ofthis,Permit (10386R04), Enviva shall submit to NCDAQ an
application requesting authorization for instaUation ofanRCO/RTO to control VOCand^HAP
emissions from the pellet presses and pellet coolers (ID Nos. ES-CLR-1 through ES-CLR-6)-

' ?stallation alldstartllp ofthe contr01 on the pellet prcsses and coolers sha11 be completed by no
later AanJime 1, 2021, provided that, if a permit authorizing the same is not issueTuntifafter"
June L 2020, installation and startup of the control device shall be completed withm twelve
months of permit issuance. Initial compliance for the RCO/RTO shall be demonstrated in'
accordance with the future issued permit.

. Within six months of issuance of this permit (10386R04), Enviva shall submit to NCDAQ an
application requesting authorization for either (i) the installation of an RCO/RTO to conlrolVOC
!^-H-A^__emis?ions ̂ om th?, dry hammermills (ID Nos. ES-HM-1 through ES-HM-8)^or(ii) an'
engineering solution that will result in an equivalent or greater reduction'in VOC andHAP
emissions from the dry hammemiills.

. Installation and startup of the control device or engmeering solution for the dry hammermills
shall be completed by no later than June 1, 2021, provided'that, if a pennit authorizing'thesame
is not issued until after June 1, 2020, installation and startup of the control device shaU be
completed within twelve months of permit issuance. Initiaf compliance for the RCO/RTO or
engmeermg solution shall be demonstrated in accordance with the future issued permit.

3.3 Special Order by Consent

?,ni^u?ust 15'20}8' En^.ya e^ter^ mto a special order by Consent (SOC) with the NCDAQ to
address an exceedance of the BACT emission limit for VOC from thevdryer(ID No7ES-~I
The SOC became effective on September 21, 2018.

During stack testing conducted on March 29, 2018, the three-run average ofVOC emissions from the
d^CT was/1.21pounds PeroDT_Thls_value exceeded the BACT emission-limit-ofT~0'7pounds"of"
VOC per ODT (i. e. ^he existing BACT emission limit). The NCDAQ issued a Notice of
Violation/Notice of Recommendation for Enforcement on June 14, 2018 for this violation.

To reduce emissions and achieve compliance with the existing BACT emission limit, Enviva
^T?etedcons, t^uction oft?e 5I9juse^Lt_0 ̂ tro1 emissions'from the dryer (ID No.'ES-DRYER)
and green woodhammemulls(IDNos. ES-GHM-1 through 3) on December 14, 20~187pnorto^
issuance of a PSD permit for the RTO. Enviva acknowledges construction of the RTOpnorto
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permit issuance constitutes a violation of 15A NCAC 02D .0530, Prevention ofSienif
Deterioration.

The SOC specifies milestones and timelines the Pennittee must follow until the issuance of the PSD
pennit, including, but not limited to, the following:
' The^pemlitteemust^mpletethe RTO by January 25, 2019, which is 120 days ofcommencmg

constmction of the RTO. Consfaniction was completed on December 14, 2018.
. The Permittee must begin continuous operations of the RTO on the dryer by March 26, 2019,

which is 180 days after commencement of construction of the RTO. Continuous ODeratic
on December 14, 2018.

. The Permittee must submit an emission testing protocol at least 45 days prior to VOC emissions
compliance test on the RTO). Test protocol was submitted on December 21. 2018.'

. The PCTmittee must perfonn emission testing to demonstrate a VOC emission rate of 0. 15
Ib/ODT at the RTO outlet. Emission testing was conducted on Febmary 7, 2oi9.

* T?^^e^nitteTTU St subl?t a written rePort ofthe test results to the NCDAQ, withm 30 days of
completion of the test. The test report was submitted on March 6, 2019.

. The Permittee cannot process more than 50% softwood monthly during the duration of the SOC.

The SOC mil expire upon the issuance of this air permit containing revised BACT limits or on
December 31, 2019, whichever is sooner.

4. 0 Prevention of Significant Deterioration

Thebaslc. goalofthe PSD regulations is to ensure the air quality in clean (i.e. attainment) areas does
not significmtly deteriorate while maintaining a margin for future industrial growth. The PSD
regulations Jocus on industrial facilities, both new and modified, that create l^ge increases uTthe
^mission. ofcertainpollutants- The_USEPA promulgated final regulations gov^nungthePSD'mthe
FederalRegister published AU8ust7' 198°- Effective March 25, F982, the NCDAQre'ceived'full1
authority from^the US EPA to implement PSD regulations in the state/ North CaroTina'has'
mcoiporated^US EPA's PSD regulations (40 CFR 51. 166) into its air pollution control regulations in
15ANCAC 02D .0530 and 02D .0531.

4. 1 PSD Applicability

S CTipsD/equirements allmaior new or modified stationary sources of air pollutants regulated and
d^^ilT-tTofthe clean Air Act must be reviewed and approved prior to construction byThe

£e^i!ti^au?ori?; A maJor^tationary source is defined as any'one of 28 named source'categones''
that has Ae potential to emit 100 tons per year of any regulated pollutant or any-otiier7tatic
source that has the potential to emit 250 tons per year of any PSD regulated pollutmt.

Enviva isan^existing major stationary source under PSD because it has the potential to emit VOCs in
excess»of250tons per year- This modification is a major modification under PSD because enussions
ofVOC and PM exceed their SER, as noted previously.

The elements of a PSD review are as follows:

1) A BACT Detennination as determined by the pennitting agency on a case-by-case basis in
accordance with 40 CFR 51. 1 66(j),
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2) An Air Quality Impacts Analysis mcluding Class I and Class II analyses, and
) An Additional Impacts Analysis including effects on soils and vegetation and impacts on local

visibility in accordance with 40 CFR 51. 166(o).

4.2 BACT Analysis

un(Ler. psD regulations> Ae basic control technology requirement is the evaluation and application of
BACT. BACT is defined as follows [40 CFR 51. 155 (b)(12)]:

An emissions limitation.. based on the maximum degree of reduction for each
pollutant.. which would be emitted from any proposed major stationary source or
major modification which the reviewing authority, on a case-by-case basis, taking
into account energy, environment, and economic impacts and other costs,
determines is achievable... for control of such a pollutant.

As evidenced by the statutory definition ofBACT, this technology determination must include a
consideration of numerous factors. The stmctural and proceduraTfi-amework upon wiuch'a'decrsion

should be made is not prescribed by Congress under the Act. This void in procedure has been filled
by several^guidmce documents issued by the US EPA. The only final guidance available'is'the^
October ̂ 980 "Prevention of Significant Deterioration - Workshop Manual. " As the US EPA states
on page II-B-1, "ABACT determination is dependent on the specific nature of the factors for that
particular case. The depth of a BACT analysis should be based on the quantity and type of
pollutants emitted and^the degree of expected air quality impacts. " (emphasis added). The US EPA
^f^u?daddltional DRAFT guidance suggesting the use of what they refer to as a "top-down"
?^Tdetenn?n?i0^ ̂ ethod- while the US EPA Environmental Appeals Board recognizes the top-
down.approach for delegated state agencies, 14 this procedure has never undergone rulemAmgmd^s
such, the process is not binding on fully approved states, including North Carolina. 15 The Division
prefers to follow closely the statutory language when making a BACT deteimmation and'therefore
bases Ae detennination on an evaluation of the statutory factors contamed in the definition of BACT
in the Clean Air Act. As stated in the legislative history and in US EPA's final October 1980 PSD
workshop Mallual? each case isdifferent> and the State must decide how to weigh each of the various
?^T-factors' Nortil, carolma is concemed that the application of US EPA's DRAFT suggesting a
top-downprocess^will result in decisions that are inconsistent with the Congressional mtent of PSD
.

T?.Bi^cZ'_^he. followmg are PassaSes from the legislative history of the Clean Air Act and provide
valuable insight for state agencies when making BACT decisions.

The decision regarding the actual implementation of best available technology is a key
one, and the committee places this responsibility with the State, to be detennmed on a
case-by-case judgment. It is recognized that the phrase has broad flexibility in how it
should and can be interpreted, depending on site.

In making this key decision on the technology to be used, the State is to take into
account energy, environmental, and economic impacts and other costs of the
application of best available control technology. The weight to be assigned to such
factors is to be detennined by the State. Such a flexible approach allows the adoption

14 See, htt s:// osemite. e a. ov/oa/EAB Web Docket. nsf/PSD+Pennit+A
PSD appeals board decisions including standard for review.
"North Carolina has full authority to implement the PSD program, 40 CFR Sec. 52. 1770

eals+ CAA ?0 en View for various
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of improvements in technology to become widespread far more rapidly than would
occur with a unifonn Federal standard. The only Federal guidelines are the US EPA
new source performance and hazardous emissions standards, which represent a floor
for the State's decision.

This directive enables the State to consider the size of the plant, the increment of air
quality which will be absorbed by any particular major emitting facility, and such
other considerations as anticipated and desired economic growth for the area. This
allows the States and local communities to judge how much oftfae defined increment
of significant deterioration will be devoted to any major emitting facility. If, under the
design which a major facility proposes, the percentage of increment would effectively
prevent growth after the proposed major facility was completed, the State or local
community could refuse to pennit construction or limit its size. This is strictly a State
and local decision; this legislation provides the parameters for that decision.

One of the cornerstones of a policy to keep clean areas clean is to require that new
sources use the best available technology available to clean up pollution. One
objection which has been raised to requiring the use of the best available pollution
control technology is that a technology demonstrated to be applicable in one area of
die country may not be applicable at a new facility in another area because of the
differences in feedstock material, plant configuration, or other reasons. For this and
other reasons the Committee voted to permit emission limits based on the best
aya ilable^technology on a case-by-case judgment at the State level, [emphasis
added]. This flexibility should allow for such differences to be accommodated and
still maximize the use of improved technology.

Legislative History of the Clean Air Act Amendments of 1977.

The BACT analyses provided by Enviva for the proposed project were conducted consistent with
the above definition as well as US EPA's five ste "to -down"BACT rocess. The "top down'7'
methodology results in the selection of the most stringent control technology in consideration of
the technical feasibility and the energy environmental, and economic impacts. Control options
are first identified for each pollutant subject to BACT and evaluated for their techmcal feasibility.
Options found to be technically feasible are ranked in order of their effectiveness and then farther
evaluated for their energy, economic, and environmental impacts. In the event that the most
stringent control identified is selected, no further analysis of impacts is performed. If the most
stringent control is ruled out based upon economic, energy, or environmental impacts, the next
most stringent technology is similarly evaluated until BACT is detennined.

Afle^e.s.ta1?lis^lm8 the baseline emissions levels required to meet any applicable NSPS, NESHAPs,
or SIP limitations, the "top-down" procedure followed for each pollutant subject to BACT is"
outlined as follows:

. Step 1: Identify all available control options - from review of US EPA RACT/BACT/LAER
Clearinghouse (RBLC), agency permits for similar sources, literature review and contacts with
air pollution control system vendors.
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. Step 2: Elmiinate technically infeasible options - evaluation of each identified control to rule
out tiiose technologies that are not technically feasible (i. e., not available and aDplic
US EPA guidance).

. Step 3: Rank remainmg control technologies - "Top-down" analysis, involving ranking of
control technology eflfectiveness.

. Step 4: Evaluate most effective controls and document results - Economic, energy, and
^iIl°!T-e?a,l.imFact analys^s are conducted if the "top" or most stringent controHechnology
is not selected to detennine if an option can be ruled out based on unreasonable economic.'
energy or environmental impacts.

. Step 5: Select the BACT - the highest-ranked option that cannot be eliminated is selected,
which includes development of an achievable emission limitation based on that technology.

4.3. References Used to Identify Control Technologies

The references and meAodologies discussed in this section were used to identify control technologie
considered in the BACT analyses found in Sections 4.4 and 4. 5.

' S^CT/PAC7/L^?R clearmShouse (RBLC) database located on EPA's Technology Transfer
Network m the EPA electronic bulletin board system, as well as other agency on-line BACT
listings. Specifically, the Permittee performed searches of the RBLC database using the
following categories:
o Wood lumber kilns (RBLC Code 30. 800); and
o Other wood products industry sources (RBLC Code 30.999).

. EPA Air Pollution Confa-ol Technology Fact Sheets and other EPA guidance and technical
reports, which were relied upon as a reference for the likely achievable range of control for
control equipment and/or for guidance regarding the BACT process;

. Vendor data; and,

. Professional knowledge and experience.

4.4. BACT Review for VOC Emission Sources

ABACTanalysis is re<luired for each new or modified emission source ofVOC associated with the
?^^-^he foll^wmg are VOC emission sources evaluated for BACT as part of tins PSD permit
modification, and each emission source and its selected BACT are discussed m this section:
* Dryer system (ID No- ES-DRYER) and Green Wood Hammennills (ID Nos. ES-GHM-1 to ES-

GHM-3);

. Dry Hammermills (ID Nos. ES-HM-1 to ES-HM-8);

. Dried Wood Handling (ID No. ES-HMC);

. Pellet Presses and Coolers (ID Nos. ES-CLR-1 to ES-CLR-6);

. Green Wood Storage Piles (ID Nos. IES-GWSP-1 to ffiS-GWSP-4) and Bark Fuel Storage Piles
(IDNos. ffiS-BFSP-1 andIES-BFSP-2); and

. Log Chipping (ID No. IES-CHIP-1) and Bark Hog (ID No. IES-BARKHOG).

A description of each of these emission sources is provided above m Section 2. 1.
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Dryer (ID No. ES-DRYER) and Green Wood Hammermills (U) Nos. ES-GHM-1 to ES-

4.4. 1. 1 Identify Control Technologies

Based on the review ofRBLC relevant literature, and industry knowledge, the following control
technologies were considered in the BACT analysis for VOC emissions from the'i
wood hammermills:

. Thermal Oxidation - Thermal Oxidizer (TO), Recuperative Unit, or Regenerative Thermal
Oxidation (RTO);

* St,a!ytic oxidation - Regenerative Catalytic Oxidation (RCO) and Thermal Catalytic Oxidation
I;

. Wet Scmbber - Packed-Bed/Packed-Tower;

. Bio-oxidation/Bio-filtration; and

. Carbon Adsorption.

Thennal Oxidation

Thermdoxidation reduces VOC emissions by oxidizing VOC to carbon dioxide (COi) and water
vapor (H20) at a high temperature with a residency time between one-half second and one second.
Thennal oxidizers can be designed as conventional themial units, recuperative units, or RTOs. A
conventional thermal oxidizer does not have heat recovery capability. Therefore, the fuel costs are
extremely high and not suitable for hi^i volume flow applications. In a recuperative unit, the'
<lon£^lated_ir?et air ̂  preheated bythe combustion exhaust gas stream through a heat exchanger.
An RTO can achieve a heat recovery higher than a recuperative oxidizer, with RTOs often havine a
thermal recovery efficiency of 95% to 99%. RTOs are commonly used to control VOC'emission^ m
high-volume low concentration gas streams because of the significant savings in fuel costs while still
achieving equal VOC emissions control efficiencies. Therefore, RTOs are the only type of thermal
oxidization considered in this BACT analysis.

All RTO uses high-density media such as a ceramic-packed bed still hot from a previous cycle to
preheat an incommg VOC-laden waste gas sb-eam. The preheated, partially oxidized g'ases then'enter
a combustion chamber where they are heated by auxiliaiy fuel (propane or natural gasTcombustion'to
a final oxidation temperatire typically between 760-820 "°C (1,400-\500 °F) and maintained at'this '
temperature to achieve maximum VOC destruction. The purified, hot gases'exit this chamber an'dare

[ to one or more different ceramic-packed beds cooled by an earlier cycle. Heat from the
purified gases is absorbed by these beds before the gases are exhausted to the atmosphere. The
reheated packed-bed then begins a new cycle by heating a new incoming waste gas stream.

Particulate control must be placed upstream ofthennal oxidation controls to remove unwanted
particulate matter that can cause plugging of heat exchange media, unsafe operations such as fires,
and/or significant operational and maintenance related difficulties. The existmg WESP wilTserve as
particulate control for the RTO. 16

Catal ic Oxidation

^^ar I^RT?^a regeneratiye catalytic oxidizer (RCO) and a thennal catalytic oxidizer (TCO)
oxidize VOC to 002 and H20. However, RCO and TCO use catalyst to lower the activation energy
16 EPA, Air Pollution Control Technology Fact Sheet, Regenerative Incinerator, EPA-452/F-03-021.

https://www3.epa.gov/ttn/cate/dirl/fregen.pdf
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required for the oxidation so that the oxidation can be accomplished at a lower temperature than an
RTO. As a result, the overall auxiliary fuel is lower than that for an RTO.

RCO technology^ widely used m the reduction ofVOC emissions. An RCO operates in the same
?lluon. _asa^ R7S'^ut ̂  re<luu"es only moderate reheating to the operatmg range of the catalysr
approximately 450 °F. As with the RTO, particulate control must be placed upstream of the RCO to
remove unwanted particulate matter, and the existing WESP will serve as particulate control. The
n^k of catalyst blmdmg/poisoning exists even with UgMy efficient particulate control7and~catalyst
life guarantees are relatively short. The VOC destruction efficiency for an RCO'typic
from 90 to 99%.5

.

%ra?^ much in the same fashion as.an Rco'a Tco Passes heated §ases through a catalyst
w_itS°?_the regeneraliXeJ5 roperties attributed bythe ceramic bed used to recapture°heat"Dependmg
on design criteria, a TOO is expected to achieve a similar VOC emission desfruction efficiencvto
that of an RTO.

Wet Scmbber

Whh packed-bed/packed-tower wet scrubbers (scmbbers), pollutants are removed by inertial or
?f?sioTl^npaction'. reacti0^ wit^a sorbent or reagent slurry, or absorption into a liquid solvent.
^.CTn^val. effifiT?es f?T s^s absorbers vary for eachpoUutant-solvent system and wititi the type of
absorber used. Most abswbers can achieve removal efficiencies in excess of 90%, and'packed-'tower
abl°!^^ay achieve efficiencies as great as 99% for some pollutant-solvent systems. ^'Aithou'gh^
some VOCs present in the dryer and green wood hammennill exhaust stream are highly soluble in
water alpWbeta-pinene which make up tfae predominate species emitted, are only slightly soluble
in water. The reduced solubility results in a significantly reduced VOC control efficiem;vfor'wet"
scrubbers.

Bio-oxidation/Bio-filtration

? ̂o^idation/bio~fil^ati. on,offers a cost-effective alternative to traditional thennal and catalytic
?^d?l°^s_ystem, s mlmutedsituations; In limited applications this air pollution control'technology
^_PTO^_de a reduction in voc emissions of 60 to 99 9%. is Specificdly, VOCs are oxidized using
?^n:UT/o/8allisms on a media b,Gd (sometimes referred to as a "bioreactor"). A fan is typically
used to collect or draw contaminated air from a building or process. If the air is not properlyJ
^nd!tioned..?leat',hu?lidlty' solids)' thenpre-treatment is a necessary step to obtain optmum gas
!tream conditions before introducing it into the bioreactor. As the emissions flow throughTheTed
media, the pollutants are absorbed by moisture on the bed media and come into contact with die
microbes Depending on the volume of air required to be treated, the footprint of a bio-
oxidation/bio-filta-ation system can be excessive and take up significant acreage. The microbes
consume and metabolize the excess organic pollutants, converting them into  62 and water, much
like a traditional thermal and catalytic oxidation process.

.

'Mesophilic" microbes are typically used in these systems. Mesophilic microbes can survive and
metabolize VOC materials at conditions up to 110 °F to 120 °F. One company is attempting to'
develop a commercial-scale technology that employs "thermophilic" microbes, but that tecimology

'EPA, Air Pollution Control Technology Fact Sheet. Packed-Bed/Packed-Tower Wet Scrubber, EPA-452/F-03-
015. https://www3. epa. gov/ttn/catc/(Url/Q5ack. pdf

18EPA, Using Bioreactors to Control Air Pollution, EPA-456/R-03-003.
https://www3.epa.gov/ttncatcl/du-l/fbiorect.pdf
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has only been demonstrated on a single pilot scale installation that has a similar - but not exactly the
same - exhaust stream profile as Enviva. Thennophilic microbes live and metabolize VOC~athieher
operating temperatures (-160 °F).

Carbon Adso tion

Carbon adsorption systems use an activated carbon bed to trap VOCs. As the exhaust gas stream
passes through the activated carbon bed, VOC molecules are adsorbed onto the surface'ofthe
activated carbon, and clean exhaust gas is discharged to the afanosphere. A typical carbon adsorption
system for continuous operation includes two activated carbon beds, such that one bed can be
desorbing/idle while the other is adsorbing. When the activated carbon in one bed is'spent and can
no-lo^gereffe?ively, adso,rb y°F'the bed. is taken off line for regeneration, and the VOC-contmning
gas stream is diverted to the fi-esh activated carbon bed. This switching allows for the source to
operate continuously without shutting down. Regeneration of the sorbent can be achieved either via
heating with steam or via vacuuming to remove VOC from the surface.

Depending on the application, carbon adsorption systems can typically achieve VOC control
efficiencies of95%. 19 Adsorption systems have been successfully used in industry types such as
organic chemical processing, varnish manufacture, synthetic rubber manufacture, production of
selected rubber products, pharmaceutical processing, graphic arts operations, food production, dry
cleaning, synthetic fiber manufacture, pressure sensitive tape manufacturing, and other coatii
operations.

4.4. 1.2 Eliminate Technically Infeasible Options

Wet Scrubbers

As discussed previously wet scrubbers applied to exhaust gas streams such as those from dryer and
green wood hammeimills have limited control efficiency given the insolubility of a large portionof
the exhaust stream. The use of a scrubber would generate additional environmental impacts and
would require onsite or ofifsite treatment of the scrubber blowdown water to remove/treat the soluble
-^c^l?pon, ents removed from the exhaust stream. Because of the expected low controfefficiency
and additional environmental impacts, wet scrubbers are not considered technically feasible.
Bio-oxidation/Bio-filtration

Bio-oxidatiow^io-filtration is effective in low temperature ranges, but at higher temperatures, cell
components can begin to decompose and proteins within the cell's enzymes'can become denatured
and ineffective. The temperature of the exhaust steam from the dryer and green wood hammemiiUs
is expected to be 172 °F, which exceeds the typical operating temperatures'ofabio-oxidatioi^io-
filtration system. Additionally, the primary constituents ofAe VOC m the exhaust sfream are
terpenes, which are higUy viscous and would cause the bio-oxidatioiVbio-filtration system to foul.
Furthermore, the expected footprint of a unit sized to handle the volume of gas needed for treatment
would be extensive and impractical. Fmally, the use of this technology has not been demonstrated m
practice at a pellet manufacturing faciUty. Due to the temperature limitations of this control
technology, expected fouling, significant land requirements, and the undemonstrated nature of this
technology at a pellet manufachmng facility, bio-oxidation/bio-filtration has been eliminated from
further consideration in this BACT analysis.

19
Newjersey DEP'sstate of,the Art. (SOTA) Manualfor Chemical and Pharmaceutical Processing and
Manufacturing Industries (July 1997). http://www. state. nj. us/dep/aqpp/downloads/sota/sota5.pdf0
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Carbon Adso tion

Both the high temperature and high relative humidity of the combined exhaust stream for the dryer
and green wood hammennills would limit the effectiveness of carbon adsorption as a VOC con&ol
technology for these sources. Carbon adsorption is not recommended for exhaust streams with
relative humidity above 50% or temperatiu-es above 150 °F. When the exhaust stream has a high
relative humidity, the water molecules and VOCs in the exhaust stream compete for active adsorption
site on the carbon, drastically reducing the efficiency and overall effectiveness of the adsorbent.
Additionally because heat is used to regenerate the carbon bed, the high exhaust stream temperatures
would be in the range normally used to desorb VOCs from the carbon" Carbon adsorption is,
therefore, detennined to be technically infeasible for these sources.

4.4. 1.3 Rank Remaining Control Technologies by Effectiveness

The remaining control technologies were ranked from the most stringent to the least stidngent,
shown in the table below.

as

Control Technolo
RTO
Catalytic Oxidizer

roximate Control Efficienc %
95% to 99%
90% to 99%

4.4. 1.4 Evaluate Technically Feasible Control Options

Enviva proposes to install an RTO to reduce VOC emissions from the dryer and green wood
hammennills. Because the Permittee has selected the top-option for BACT, detailed economic,
energy, and environmental information on the lower efficient option (i. e., the catalytic oxidizer) is
not required.

4.4. 1.5 Select BACT for VOC Emissions

An RTO is the selected BACT for tfae dryer and green wood hammermills. Enviva proposes a
maximum emission rate of 0. 15 Ib /ODT as the BACT limit for VOC control ofthediyer and green
wood hammennills The emission limit reflects new source test data acquired for similar Enviva
facilities. Enviva will conduct testing to demonstrate compliance with the emission limit and to
estabUsh an operating temperature range for the RTO. The Permittee will also conduct associated
momtoring, recordkeeping, and reporting to demonstrate compliance with the BACT limit.

The NCDAQ concurs with the Permittee's proposal. The NCDAQ has determined an RTO is BACT
for VOC emissions from the dryer and green wood hammermiUs and the BACT emission limit is
0. 15 Ib ofVOC /ODT from the dryer and green wood hammermills.

4.4.2 Dry Hammermills (TO Nos. ES-HM-1 to ES-HM-8)

4.4.2. 1 Identify Control Technologies

The control technologies identified for control ofVOC from the dry hammermills and a description
of each add-on control device considered m the BACT analysis for VOC emissions fi-om the d^
hammennills is provided above in Section 4.4. 1.1
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4.4.2.2 Eliminate TechnicaUy Infeasible Options

As described above in Section 4. 4. 1.2, wet scmbbers, bio-oxidation/bio-filtration, and carbon
adsorption are not considered feasible control options for the dry hammennills.

4. 4.2.3 Rank Remaining Control Technologies by Effectiveness

Please refer to Section 4. 4. 1. 3 for ranking of the RTO and RCO.

4.4.2.4 Evaluate Technically Feasible Control Options

A BACT analysis, consistent with the Clean Air Act, was performed on the add-on control
technologies that were shown to be technically feasible. Based on a review of literature and
discussions with vendors, Enviva determined that an RTO is a more cost-effective conti-ol device
than catalytic oxidation units (RCO and TCO) and has significantly less operational and maintenance
issues while still achieving the same level ofVOC control. An overview ofannualized costs and cost
effectiveness as documented in EPA's Air Pollution Control Technology Fact Sheet20 is provided
below-

Control Technolo
RTO
Catal ic Oxidizer
Notes:

Cost ranges as expressed in 2018 dollars using Consumer Price Index Price Inflation calculator at
h s://www.bls. ov/data/inflation calculator. htm.

Annualfczed Cost
$12-$50 erscfin
$16to$63scfm

Cost Effectiveness
$149 to $25,000 er ton
$185 to $31,000 er ton

Because the same level of control is achieved at lower costs with the RTO, the evaluation of
technically feasible options will only address the RTO.

Assum tions Used in the BACT anal sis

To perfomi the BACT analysis, it was necessary to make engineering judgments concerning the
co^tj? effi^i?lc7 ofvarious add-on controls. The destmction efficiency of the RTO ranges from 95
to 99%, with 95% selected as a conservative estimate. Other assumptions used m performing this
analysis are included in the detailed cost calculations presented m Appendix F of the permit
application All cost estimates were prepared using potential VOC emission rates for the dry
hammennills under the SWEP. Aimual operational hours were assumed to be 8,760 per yeas.

Cost Efifectiveness

The cost impacts of controlling VOC emissions from the dry hammermills with an RTO are
presented in the table below. The cost impacts were estimated using the Office of Air Quality
Planning and Standards Control Cost Manual (CCM), 21 operating experience, EPA Technology Fact

20 V.P A, Air Pollution Control Technology Fact Sheet, Regenerative Incinerator, EPA-452/F-03-021.
https://www3. epa. gov/ttn/catc/dirl/fregen. pdf

21 Office of Air ualit Plamun and Standards Cost Control Manual. Fourth Edition. EPA-450/3-90-006. Office of
Air Quality Planning and Standards, Enviromnental Protection Agency, Research Triangle Park, North Carolina."
Janiiary 1990.
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?^et for RT?,S'quotes ?r utilities' alldvendor quotes for the RTO. All costs were updated to 2017
dollars using Consumer Price Index (CPI) Price biflation calculator. 22

Add-On Control
Technology

^TO

Emissions
(tons/yr)

168

voc
Emissions
Reduction

%

95%

voc
Emissions
Reduction

Annual

Operating
Cost ($/yr)

$3,313,346

Cost -
Effectiveness

($/Ton)

$20, 818

Ener and Environmental Im acts

?!addition to lugh cost effectiveness^ofthis control device, the RTO also has associated negative
energy mdenwomnental impacts. The secondary environmental impacts are presented mAe table
below for the^RTO. In the case of thennal oxidization, the combustion of natural gas would result in
an increase of combustion pollutants, specifically, NOx, 862, PM, CO, VOCs, and'GHG.

NOx
3.96

S02
0.016

Emissions

PM CO
0.21 2.31

voc
0.30

GHG
3, 819

Control

Technology
RTO
Notes:

. Emissions based^nan RTO with a heat input of 6.25 MMBtu^r and operating at 8,760 hours per year.

. Burners on the RTO will combust either natural gas or propane. Potential emissions equal to'the maximum
emissions between natural gas and propane on a pollutant-by-pollutant basis.

. Emission factore from AP-42, Section 1.4 - Natural Gas Combustion, 07/98 and AP-42 Section 1. 5 - Lio
Petroleum Gas Combustion, 07/08.

. Includes emissions of CO and NOx enerated durin combustion of the VOC waste stream.

In addition to mcreased emissions, the RTO also requires an additional 5, 028 Mw-I
consumption of electricity to operate.

4.4.2.5 Select BACT for VOC Emissions

The installation of add-on controls for VOC emissions from dry hammennills is not considered cost
e. Therefore, Enviva proposes good operating procedures as BACT for VOC emissions from

t^l^^a^ner^ms' EnvivaalsoProP°ses aVOC emission limit of 0.60 Ib/ODT from the diy
^l^n!^s' _Th!proposed BACT emisslon limit reflects an mcrease inAe softwoo'd throughput to
100% and the production rate requested with this pennit modification for the SWEP.'"TheeiSsSi on"
limit also reflects new source test data acquired for similar Enviva facilities.

The NCDAQ concurs^with the Permittee's proposal. The NCDAQ has determined good operatir
procedures isBACT_for VOC emissions from the dry hammermilfs and the BACTemissKmimut&is
0.60 lb ofVOC /ODT from the dry hammennills.

22 Consumer Price Index Calculator developed by the US Department of Labor Bureau of Labor Statistics.
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4.4.3 Dried Wood Handling (ID No. ES-DWH)

4.4.3. 1 Identify Control Technologies

The control technologies identified for control ofVOC from dried wood handling and a description
of each add-on control device considered in the BACT analysis for VOC emissions from drieTwood
handling is provided above in Section 4.4. 1. 1.

4.4.3.2 Eliminate Technically Infeasible Options

As described above in Section 4.4. 1.2, wet scrubbers, bio-oxidatioi^io-filtration, and carbon
adsorption are not considered feasible control options for dry wood handling operations.

4.4.3.3 Rank Remaining Control Technologies by Effectiveness

Please refer to Section 4. 4. 1. 3 forraridng of the RTO and RCO.

4. 4. 3.4 Evaluate Technically Feasible Control Options

^^oted m section 4-4-2-4 above' the evaluation of technically feasible options will only address
RTO controls because the same level of control is achieved at lower costs with the RTO.

Assum tions Used in the BACT anal sis

To perfonn the BACT analysis it was necessary to make engineering judgments concerning the
conti-ol efficiency of various add-on controls. The destmction efficiency of the RTO rangeTfrom 95
to 99%, with 95% selected as a conservative estimate. Other assumptions used in perfonningthis
analysis are included in the detailed cost calculations presented in Appendix F of the permit'
application. All cost estimates were prepared using potential VOC emission rates for diy wood
handling under the SWEP. Annual operational hours were assumed to be 8,760 per year.
Cost Effectiveness

The cost impacts ofcontrolling VOC emissions from dry wood handling with an RTO are presented
m the table below The cost impacts were estimated using the CCM, operating experience, ' EPA-
Technology Fact Sheet for RTOs, quotes for utilities, and vendor quotes for the RTO. All costs were
updated to 2017 dollars using CPI calculator.

Add-On Control
Technology

EtTO

Emissions
from DWH

(tons/yr)

40.8

voc
Emissions
Reduction

%

95%

voc
Emissions
Reduction

Annual

Operating
Cost ($/yr)

$566, 776

Cost -
Effectiveness

($/Toa)

$14,619

Ener and Environmental Im acts

In addition to high cost effectiveness of this control device, the RTO also has associated negative
^gy. ^d ,enyir°Tle^talJ^lfac.ts' Jhe ener§y and secondary environmental impacts are presented
in the table below for the RTO. In the case of thermal oxidization, the combustion of natural gas
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NOx
2. 87

S02
0.012

Emissions )
PM CO
0. 15 1.69

voc
0.22

GHG
2,751

DRAFT

would result in an increase of combustion pollutants, specifically, NOx, S02, PM, CO, VOCs, and
GHG.

Control

Technology
RTO
Notes:

. Emissions based on an RTO with a heat input at 4.6 MMBtuAr and operating at 8,000 hours per year.

. Burners on the RTO will combust either natural gas or propane. Potential emissions equal to the maximum
emissions between natural gas and propane on a pollutant-by-pollutant basis.

. Emission factors from AP-42, Section 1.4 - Natural Gas Combustion, 07/98 and AP-42 Section 1. 5 - Lk
Peti-oleum Gas Combustion, 07/08.

. Includes emissions of CO and NOx enerateddurin combustion of the VOC waste stream.

In addition to increased emissions, the RTO also requires an additional 593 Mw/year consumption of
electricity to operate.

4.4.3.5 Select BACT for VOC Emissions

The installation of add-on controls for VOC emissions from dry wood handling is not considered cost
effective. Therefore, Enviva proposes good operating procedures as BACT for VOC emissions from
dry wood handling. Enviva also proposes a VOC emission limit of 0. 12 Ib/ODT from the diy wood
handling operations. The proposed BACT emission limit was derived from NCASI's Wood Products
Database (February 2013)23 for dry wood handling operations at an oriented strand board mill.

The NCDAQ wn^urs^with^the Pennittee's proposal. The NCDAQ has determined good operating
procedures is BACT for VOC emissions from the dry wood handling operations and the BACT
emission limit is 0. 12 Ib ofVOC /ODT from the dry wood handling operations.

4.4.4 Pellet Presses and Pellet Coolers (TO Nos. ES-CLR-1 to ES-CLR-6)

4.4.4. 1 Identify Control Technologies

The control technologies identified for control ofVOC from presses and coolers and a description of
each add-on control device considered in the BACT analysis for VOC emissions from the presses"
and coolers is provided above in Section 4. 4. 1. 1.

4.4.4.2 Eliminate TechnicaUy Infeasible Options

As described above m Section 4.4.2. 1, wet scrubbers, bio-oxidatioiL/bio-filtration, and carbon
adsorption are not considered feasible control options for the wood pellet presses and coolers.

4.4. 4.3 Rank Remaining Control Technologies by Effectiveness

Please refer to Section 4.4. 1. 3 for ranking of the RTO and RCO.

"National CouncU for Air and Stream Improvement (NCASI)
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4.4.4.4 Evaluate Technically Feasible Control Options

As noted in Section 4.4 2.4 above, the evaluation of technically feasible options will only address
RTO controls because the same level of control is achieved at lower costs with the RTO.

Assum tions Used in the BACT anal sis

To perfonn the BACT analysis it was necessary to make engineering judgments concerning the
c0^? effi.̂ i^nc7 ofvarious add-on controls. The destruction efficiency of the RTO ranges'from 95
to 99%, with 95% selected as a conservative estimate. Because PM emissions from the press and
coolers are controlled_only by cyclones, the cost of the RTO includes the cost of the baghouse, which
is required to reduce PM emissions to an appropriate level prior to the RTO.

Other assumptions used in performing this analysis are included in the detailed cost calculations
presented m Appendix F of the pemiit application. All cost estimates were prepared using potential
VOC emission rates for the presses and coolers under the SWEP. Annual operational hows were
assumed to be 8,760 per year.

Cost Effectiveness

The cost impacts of controlling VOC emissions from the presses and coolers with an RTO are
presented in the table below. The cost impacts were estimated using the CCM, operating experience,
EPA Technology Fact Sheet for RTOs, quotes for utilities, and vendor quotes for the RT"0. AUcosts
were updated to 2017 dollars using CPI calculator.

Add-On Control
Technology

Ba ouse/RTO

voc
Emissions

from Presses

and Coolers
tons/ r

572

voc
Emissions
Reduction

95%

voc
Emissions
Reduction

(tpy)
544

Annual

Operating
Cost ($/yr)

$3, 800, 354

Cost -
Effectiveness

($/Ton)

$6,991

Ener and Environmental Im acts

In addition to high cost effectiveness of this control device, the RTO also has associated negative
energy and enyironmentaHmpacts. The energy and secondary environmental impacts are presented
in tfae table below for the RTO. In the case of thermal oxidization, the combustion of natural gas
would result in an mcrease of combustion pollutants, specifically, NOx, SOz, PM, CO, VOCs,°and

Emissions ( )
PM CO
0. 54 5. 83

voc
0.77

GHG
9,783

Control

Technology NOx SOz
RTO 10.0 0.041
Notes:

. Emissions based on an RTO with a heat input of 16. 25 MMBtu/hr and operating at 8,760 hours per year.

. Burners on the RTO will combust either natural gas or propane. Potential emissions equal to the maximum
emissions between natural gas and propane on a pollutant-by-pollutant basis.

. Emission factors from AP-42, Section 1.4 - Natural Gas Combustion, 07/98 and AP-42 Section 1.5- Liauefie
Petroleum Gas Combustion, 07/08.

. Includes emissions of CO and NOx enerateddurin combustionoftheVOC waste stream.
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In addition to increased emissions, the RTO also requires an additional 5, 589 Mw-hr/year
consumption of electricity to operate.

4.4.4.5 Select BACT for VOC Emissions

The installation of add-on controls for VOC emissions from presses and coolers is not considered
cost effective. Therefore, Enviva proposes good operating procedures as BACT for VOC emissions
from these emission sources. Enviva also proposes a VOC emission lunit of 1.74 Ib/ODT from the
presses and coolers. The proposed BACT emission limit reflects an increase in the softwood
Aroughput to 100% and the production rate requested with this permit modification for the SWEP.
The emission lunit also reflects new source test data acquired for similar Enviva facilities. Enviva
will conduct testing of the pellet presses and coolers to demonsti-ate compliance with the emission
limit.

The NCDAQ concllrs with the Pennittee's proposal. The NCDAQ has determined good operating
procedures is BACT for VOC emissions from presses and coolers and the BACT emission limit is'
1.74 Ib ofVOC /ODT from these emission sources, based on a 3-hour average.
4.4.5 Green Wood Storage PUes (ID Nos. IES-GWSP-1 to IES-GWSP-4) and Bark Fuel

Storage Piles (TO Nos. IES-BFSP-1 and IES-BFSP-2)

4.4. 5. 1 Identify Control Technologies

The VOC emissions from the storage piles are fugitive. Because of the size of the piles, covering or
enclosing the piles to capture VOC emissions is not feasible. Further, no work practice or
operational measures are known that will reduce emissions ofVOC from these source types, while
allowing for proper fimction and operation.

4.4.5.2 Select BACT for VOC Emissions

Because no feasible control options exist to capture, control, or minimize the VOC emissions, Enviva
proposes no control or work practices as BACT for VOC emissions from these emission sources.
The NCDAQ concurs with the Permittee's proposal. The NCDAQ has determined BACT is no
control or work practice standards for green wood and bark fuel storage piles.

4.4.6 Log Chipping (ID No. IES-CHIP-1) and Bark Hog (D) No. IES-BARKHOG)

4.4. 6. 1 Identify Control Technologies

The VOC emissions from the log chipper and bark hog are fugitive, which makes capturing and
controlling eniissions from these sources infeasible. Further, no work practice standards or
operational measures are known that would reduce VOC emissions from these emission sources.

4.4.6.2 Select BACT for VOC Emissions

Because no feasible control options exist to capture, confa-ol, or minimize the VOC emissions, Enviva
proposes no control or work practices as BACT for fugitive VOC emissions from these emission
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sources. The NCDAQ concurs with the Permittee's proposal. The NCDAQ has determined BACT
is no control or work practice standards for log chipping and the bark hog.

4.5. BACT Review for PM Emission Sources

ABACTLanalysis is required for each new or modified emission source ofPM associated with the
SWEP. The following are PM emission sources evaluated for BACT as part of this PSD permit
modification, and each emission source and its selected BACT are discussed in this section:
' Dryer system (ID No- ES-DRYER) and Green Wood Hammermills (ID Nos. ES-GHM-1 to ES-

GHM-3);

. Dry Hammennills (ID Nos. ES-HM-1 to ES-HM-8);

. Dried Wood Handling (ID No. ES-HMC);

. Pellet Presses and Coolers (ID Nos. ES-CLR-1 to ES-CLR-6);

. Hammermill Conveying System (ID No. ES-HMC);

. Pellet Cooler LP Fines Relay System (ID No. ES-PCLP);

. Pellet Sampling Transfer Bin (ID No. ES-PSTB);

. Hammennill Area and Pellet Cooler HP Fines Relay System (ID Nos. ES-HMA and ES-PCHP):

. Pellet Mill Feed Silo (ID No. ES-PMFS);

. Finished Product Handling / Pellet Loadout Bins, and Pellet Mill Loadouts (ID Nos. ES-FPH.
ES-PB-lto4, andES-PL-land2); ----.--. -. -" ....,

. Green Wood Handling (ID No. ES-GWH);

. &een Wood Storage Piles (ID Nos. IES-GWSP-1 to ffiS-GWSP-4) and Bark Fuel Storage Piles
(IDNos. IES-BFSP-1 and IES-BFSP-2);

. Bark Fuel Bin (ID No. IES-BFB);

. Dry Shaving Material Handlmg (ID No. IES-DRYSHAVE);

. Debarker (ID No. IES-DEBARK);

. Bark Hog (ID No. IES-BARKHOG); and

. Paved Roads (--).

Log Chipping (ID No. IES-CHIP-1) occurs inside a building, and no PM10 or PM2. 5 emissions are
anticipated from this source. 2^Therefore, PM emissions from log chipping are considered negligible
and are not quantified. A BACT analysis for PM emissions from'log chipping was not condurtei."

4.5. 1 Dryer (ID No. ES-DRYER) and Green Wood Hammermills (TO Nos. ES-GHM-1
through ES-GHM-3)

4.5. 1. 1 Identify Control Technologies

Based on the review ofKBLC, relevant literature, and industry knowledge, the followmg control
technologies were considered in the BACT analysis for PM emissions from the dryer and green wood
hammennills:

. Cyclone;

. Baghouse;

. Scrubber;

. Electrostatic Precipitator (ESP); and

24 Emission factors for PM10 and PM2. 5 for chipping and shaving from NCDAQ's "Woodworking Emissions
Calculator Revision C July 2007."
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WESP.

C clone

^ Gs. are fre(luently used for product recovery or emissions control of dry dusts and powders,
and as primary collectors on high dust loading operations. Entrained particulate matter^ removed m
l.^c?n_e th^°.u? centnfilgal and inertia! forces. Thus, particulate-laden gas is forced to'change'
direction and fall out of the gas stream where it accumulates and slides down the cyclone walls into a
ree^ymg vesseL. The contr01 efficiency range for conventional single cyclones is estimated to'be 70"
to 90% for PM.25

Baghouse

^ a^ric filtration device (baghouse) consists of several filtering elements (bags) along with a bag
cleaiiing^system contained m amain shell structure incorporatmg dust hoppers. Ba^iouses use fabric
bags as filters to collect particulate matter. The particulate-laden gas enters a fabric°filter'
compartment and passes through a layer ofparticulate and filter bags. The collected paniculate
fo^L&la^e lnthebag' ^hich enhances the ba@'s filtering efficiency. HoweverVexcessivrcaking
will increase the pressure drop across the fabric filter and reduce its efficiency. A phenomenon
l?^nas ̂ blmdins"occurs when cake builds UP to the point that air can no longer pass through the
baghouse during nonnal operation or the baghouse becomes clogged with wet and/or resmous
compounds.

T,he.particulate removal efficiency ofbaghouses depends on a variety of particle and operational
characteristics. Particle characteristics that affect the collection efficiency mclude'particTesize"
distribution particle cohesion characteristics, and particle electrical resistivity. Operational
F-aramfters that affect baghousecollection efficiency include air-to-cloth ratio, operating pressure
^^elea^in8 sequence'interval between cleamngs, cleaning method, and cleamng intensity. In
addition, the particle collection efficiency and size distribution can be afFectedbycertMn fabric
p^perties (e.g., structure of fabric, fiber composition, and bag properties). Typical baiiouse"control
efficiencies range between 99 and 99.9% for PM with a typicaf exhaust @-am'/loadmg^f7to~100"
gr/scf. 26

Wet Scrubber

As discussed above, wet scmbbers remove pollutants by inertial or diffusional impaction, reaction
with a sorbent or reagent sluny, or absorption into a liquid solvent. In addition to VOCs, scrubbers
^b.e ^lsei<?to. contr^1 PM emissions; however, they are limited to applications in which dust loading
is low. Collection efficiencies for PM removal range fi-om 50 to 95%^ depending on7he~applicationT7
Electrostatic Preci itator

_ p^rem?ve particles fr^m a 8as str?am u£lmg electrical forces. Discharge electrodes apply a
negative charge to particles passing through a strong electrical field. These charged pardcles'then
migrate to a collecting electrode having an opposite, or positive, charge. Collected particles are"

25 Ef A, Air Pollution Control Technology Fact Sheet, Cyclones. EPA-452/F-03-005.
https://www3. epa. gov/ttn/catc/dirl/fcyclon. pdf

26 EPA'Airpolluti0^ control Technology Fact Sheet, Fabric Filter - Pulse-Jet Cleaned Type (also referred to as
27 S^°^'_ ,̂ P^'4^2/F.'03,'225; httPS://www3-ePa-gc)v/tta/catc/du-l/fF-pulse. pdf

BPA> Air pollution Control Technology Fact Sheet, Packed-Bed/Packed-TowerWet Scrubber, EPA-452/F-03-
015. https://www3 .epa.gov/ttn/catc/dirl/^ack. pdf
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removed from the collecting electrodes by periodic mechanical rapping. Typical PM control
efficiencies for PM range between 99 and 99. 9%. 28

Wet Electrostatic Preci itator

i!nil.arito Bs^s'WESPS remove particles from a gas stream using electrical forces. Discharge
electrodes apply a negative charge to particles passing through a strong electrical field. These
charged pM-ticles then migrate to a collecting electrode having an opposite, or positive, charge.
Sie-ESPS^C,o,lle?ted. ^artic,les m a WESP are rcmoved from the collectmg electa-odes by washing
ut?-zin^ a.^ilhydr^xid^ sol^n to Prevent build-up of resinous materials present in the diyer
exhaust. WESPs, rather than ESPs, are used in the forest products industries'for control ofCTiissions
from similar sources because ESPs cannot reliably operate due to resin build-up on colTection
electrodes. Typical PM control efficiencies for PM range between 99 and 99. 9%29

4.5. 1.2 Eliminate TechnicaUy Infeasible Options

All PM conttol devices listed above in Section 4. 5. 1. 1, with the exception ofESPs, are considered
technically feasible. ESPs are not typically used in the forest products industries for controTof
emissions because ESPs cannot reliably operate due to resin build-up on collection electrodes."

4.5. 1.3 Rank Remaining Control Technologies by Effectiveness

All technically feasible control technologies were ranked from the most stringent to the least
stringent, as shown in the table below.

Control Technolo
WESP
Ba ouse
Scrubber
C clone

roximate Control Efficienc
99% to 99. 9%
99% to 99. 9%
50% to 95%
70% to 90%

%

4. 5. 1.4 Evaluate Technically Feasible Control Options

A WESP is cuiTCntly_mstalled on the dryer for PM control, and Enviva is proposing this control
option as BACT for PM from the dryer and green wood hammermills. Because the Permittee has
selectedthe top-option for BACT, detailed economic, energy, and environmental infonnation on the
lower efficient options is not required.

4.5.1.5 Select BACT for PM Emissions

A WESP (which is existing at the facility) is the selected BACT for PM controls for the dryer and
greemvood hammermills. Enviva proposes a maximum emission rate of 0. 105 Ib /ODT as the
BACT limit for PM control of the dryer and green wood hammermills. The Permittee will conduct

28EPA^^"po//uf2 0" contr°l Technology Fact Sheet, Dry Electrostatic Precipitator (ESP) - Wire-Plate Type, EPA-
452/F-03-028. https://www3. epa. gov/ttn/catc/dirl/fdespwpl. pdf ' '--- ' " " '"'" ̂ t""
EPA^A^POl!ution contr°l Technology Fact Sheet, Wet Electrostatic Precipitator (ESP) - Wire Plate Type. EPA-
452/F-03-030. https://www3. epa.gov/ttn/catc/dirl/fwespwpl. pdf ' ' ' "" ~ '"" '^~''
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momtonngofthe WESP and associated recordkeeping and reporting to demonstrate compliance with
the BACT limit.

TheNCDAQ concurs with the Permittee's proposal. The NCDAQ has detennined a WESP is BACT
orpM, contr01 for Ae dlyer and Sreen wood hammennills and the BACT emission Imutis 0. 105 Ib

ofPM /ODT from the dryer and green wood hammennills.

4.5.2 Dry Hammermills (TO Nos. ES-HM-1 to ES-HM-8)

4.5.2. 1 Identify Control Technologies

Theconti'01 teclmologies identified for control ofpM from the dry hammenniUs and a description of
each add-on control device considered in the BACT analysis for PM emissions from the'dry"
hammennills is provided above in Section 4. 5. 1. 1.

4.5.2.2 Eliminate TcchnicaUy Infeasible Options

All PM conta-ol devices listed above in Section 4. 5. 1. 1., with the exception ofESPs, are considered
technically feasible. ESPs are not typically used in the forest products industries for controTof
emissions because ESPs cannot reliably operate due to resin build-up on collection electrodes."

4.5.2.3 Rank Remaining Control Technologies by Effectiveness

Please refer to Section 4. 5. 1. 3 for ranking of control devices for PM control.

4.5.2.4 Evaluate Technically Feasible Control Options

Particulate matter emissions generated by the dry hammermills are currently controlled by individual
baghouses, andEnvivais proposing this control option as BACT for PM from the diy hammermilis.
T?Lc^r?. ?ficienc3f f°Lihe WESJ> and baghouse are similar, with both devices achievmg'upwards
of 99. 9% PM removal efficiency. Because the Permittee has selected the top-optionfor BACT,
detailed economic, energy, and environmental information on the lower efficient ootions is not
required.

4.5.2.5 Select BACT for PM Emissions

Baghouses, which are currently mstalled on the dry hammemiills, are the selected BACT for PM
^n^lffor. t!le dlyhammermills- Enviva proposes a maximum emission rate of0. 004gr/scfasthe
? C_T, t for p^fc ontr01 ofthe dly hammennills. The Permittee will also conduct momtoring,
recordkeeping, and reporting to ensure compliance with the BACT liniit.

^heM:DAQCOncurs withAe. Permittee's proposal. The NCDAQ has determined baghouses are
BACT for PM control for the dry harmnennills and the BACT emission limit for PM is 0.004
for the dry hammermills.
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4.5.3 Dried Wood Handling (TO No. ES-DWH)

4.5.3. 1 Identify Control Technologies

The control technologies identified for control ofPM from dried wood handling and a description of
each add-on control device considered in the BACT analysis for PM emissionslfrom dried wood
handling is provided above m Section 4. 5. 1. 1.

4. 5.3.2 Elinainate Technically Infeasible Options

All PM confrol devices listed above in Section 4. 5. 1. 1., with the exception ofESPs, are considered
technically feasible^ ESPs are not typically used in the forest products industries for controTof
emissions because ESPs cannot reliably operate due to resin build-up on collection electrodes.'

4. 5.3.3 Rank Remaining Control Technologies by Effectiveness

Please refer to Section 4. 5. 1.3 for ranking of control devices for PM control.

4.5.3.4 Evaluate Technically Feasible Control Options

Paniculate matter emissions from dry wood handling are currently controlled by individual
b!?-Tes' and Enviva, is Proposing this confrol option as BACTfor PM from the diy wood handling
operations. The control efficiency for the WESP and baghouse are similar, with both devices
achieving upwards of 99. 9% PM removal efficiency. Because the Pennittee has selected the'top-
option for BACT, detailed economic, energy, and environmental information on the lower efficient
options is not required.

4.5.3.5 Select BACT for PM Emissions

Ba^lousesLwhich are currently installed on the dry wood handling operations, are the selected
BACT for PM controls for this emission source. Enviva proposes a maximum emission rate of 0. 004
gr/scfas the BACT limit for PM. The Permittee will also conduct monitoring ofth'ebaghouses,
recordkeeping, and reporting to ensure compliance with the BACT limit.

IheNCDAQeoncurs with. the Permittee's proposal. The NCDAQ has determined baghouses are
BACT for PM contr01 for dry wood handling operations and the BACT emission limit for PM is
0.004 gr/scffor the dry wood handling operations.

4.5.4 Pellet Presses and Pellet Coolers (ID Nos. ES-CLR-1 to ES-CLR-6)

4.5.4. 1 Identify Control Technologies

The control technologies identified for control ofPM from pellet presses and pellet coolers and a
description of each add-on control device considered in the BACT analysis for PM emissions from
the pellet presses and pellet coolers is provided above m Section 4. 5. 1. 1.
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4.5.4.2 Eliminate Technically Infeasible Options

All PM control devices listed above in Section 4. 5. 1. 1, with the exception ofESPs, are considered
technically feasible. ESPs are not typically used in the forest products industries for control of
emissions because ESPs cannot reliably operate due to resin build-up on collection electrodes.

4. 5.4.3 Rank Remaining Control Technologies by Effectiveness

Please refer to Section 4. 5. 1. 3 for ranking of control devices for PM control.

4. 5.4.4 Evaluate Technically Feasible Control Options

A BACT analysis, consistent with the Clean Air Act, was perfonned on the add-on control
technologies that were shown to be technically feasible. Based on a review of literature and
discussions with vendors, Enviva determined that the baghouse is a more cost-efifective control
device than WESP and has essentially the same control efficiency. The wet scmbber is also less
cost-effective than the baghouse. An overview ofannualized costs and cost effectiveness as
documented in EPA's Air Pollution Control Technology Fact Sheets is provided below:30
' A.s^n?b^r ̂ ould achieve a lower PM control efficiency than a baghouse (typically in the range

of 50-95%, dq)endmg on the application) and would have a higher annualized cost ($17 to $78
per scfim) compared to a baghouse ($6 to $39 per scfin).

. While a WESP would achieve a comparable PM removal efficiency to that of a baghouse, the
annualized costs associated with a WESP would be higher ($9 to $47 per scfin for a WES'P vs. $6
to $39 per scfm for a baghouse).

Because the same level ofconfrol is achieved at lower costs with the baghouse, other technically
feasible options will not be address in the BACT analysis.

Assum tions Used in the BACT anal sis

To perform the BACT analysis it was necessary to make engineering judgments concerning the
^r01 !?^ency. °-f-Xarious add-on controls. The removal efficiency of abaghouse raiiges"from
99% to 99.9% and 99% was selected as a conservative estimate.

Other assumptions used in perfomimg this analysis are included in the detailed cost calculations
presented in Appendix F of the pemiit application. All cost estimates were prepared using potential
PM emission rates for the coolers and presses under the SWEP. Annual operational hours were
assumed to be 8,760 per year.

Cost Effectiveness

The cost impacts of controlling PM emissions from the coolers and presses with baghouses are
presented in the table below^ The cost impacts were estimated using the Office of Air Quality CCM
operating experience, EPA Technology Fact Sheet for baghouses, quotes for utilities, and vendor
quotes for the baghouse. All costs were updated to 2017 dollars using CPI inflation calculator.

EPA, Air Pollution Control Technology Fact Sheet, Fabric Filter - Pulse-Jet Cleaned Type (also referred to as
Baghouses), EPA-452/F-03-025. ht s://www3.e a. ov/ttn/catc/dirl/ff- ulse. df
^P A, Air Pollution Control Technology Fact Sheet, Packed-Bed/Packed-Tower Wet Scrubber, EPA-452/F-03-
015. htt s://www3. e a. ov/ttn/catc/dirl/ ack. df

^^A^^u!ion contt'olTechnologyFact!5heet Wet Electrostatic Precipitator (ESP) - Wire Plate Type, EPA-
452/F-03-030. htQ)s://www3. epa.gov/ttn/catc/dirl/fwespwpl. pdf
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Add-On Control
Technology

Ba ouse

PM Emissions
from Presses
and Coolers

tons/ r
151

PM
Emissions
Reduction

%

99%

PM
Emissions
Reduction

149.5

Annual

Operating
Cost ($/yr)

$1,465,025

DRAFT

Cost -
Effectiveness

($/Ton)

$9,807

Ener and Environmental Im acts

?^dditior^to lu8h cost effectivenessofthis control device, baghouse also has associated negative
energy and environmental impacts. The baghouse is anticipated to result in an additional 2, Fl f Mw-
h/yr.consTption ofelectricity- The installation ofbaghouses would also result in adverse impacts'in
the form of solid waste generated from the disposal ofbaghouse filter media.

4.5.4.5 Select BACT for PM Emissions

The installation ofbaghouses for conb-ol ofPM emissions from the presses and coolers is not
considered cost effective. Therefore, cyclones, which are currently used, are selected BACT for the
presses and coolers. Enviva proposes a maximum emission rate of 0.04 gr/scfas the BACT limit for
PM control of these emission sources. The Permittee will also conduct monitoring of the cyclones
and associated recordkeeping and reporting to ensure compliance with the BACTTimit.

Ihe^NCDAQCOncurswith. the permittee's proposal. The NCDAQ has determined cyclones are
BACT for PM control for the presses and coolers and the BACT emission limit for PM is 0. 04
for the presses and coolers.

4.5.6 Other PM Emission Sources Currently Controlled with Baghouses

This section discusses BACT for several similar PM emission sources at Enviva. These emission
sources are all point sources and are currently controlled by baghouses. The BACT analyses for the
following emission sources are discussed in this section:
. Hammermill Conveying System (BD No. ES-HMC);
. Pellet Cooler LP Fines System (ID No. ES-PCLP);
. Pellet Sampling Transfer Bin (ID No. ES-PSTB);
. Hammermill Area and Pellet Cooler HP Fines Relay System (ID Nos. ES-HMA and ES-PCHP):
. Pellet Mill Feed Silo (ID No. ES-PMFS); and ' ' ' -------"
. Finished Product Handling / Pellet Loadout Bins, and Pellet Mill Loadouts (ID Nos. ES-FPH.

ES-PB-1 to 4, and ES-PL-1 and 2). ' - v- '"'" ~" ̂  ^ "'

4. 5. 6. 1 Identify Control Technologies

The control technologies identified for control ofPM emissions from the emission sources noted
above and a description of each add-on control device is provided above in Section 4. 5. 1.1

4. 5. 6.2 Eliminate TechnicaUy Infeasible Options

All PM control devices listed above in Section 4. 5. 1. 1, with the exception ofESPs, are considered
technically feasible. ESPs are not typically used in the forest products industries for controTof"
emissions because ESPs cannot reliably operate due to resin build-up on collection electrodes."
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4.5.6.3 Rank Remaining Control Technologies by Effectiveness

Please refer to Section 4. 5. 1. 3 for ranking of control devices for PM control.

4.5.6.4 Evaluate Technically Feasible Control Options

Particulate matter emissions from all these emission sources are currently controlled by associated
baghouses. The conta-ol efficiency for the WESP and baghouse are similar, with both devices
a!^_evi?8 ̂ p^l?s,of9?-?% PM removal efficiency. Because the Permittee has se'lected the~'top-
option for BACT, detailed economic, energy, and environmental mformation on the lower efficient
options is not required.

4.5.6.5 Select BACT for PM Emissions

Baghouses, which are currently installed on these emission sources, are the selected BACT for PM
controls^ Enviva proposes a maximum emission rate of 0. 004 gr/scfas the BACT limit for PM'
?ontr^? for these s^urces controued via a ba^iouse. The Permittee will also conduct monitoring,
recordkeeping, and reporting to ensure compliance with the BACT limit.

IheNCDAQCOncurs with.the Permittee's proposal. The NCDAQ has determined baghouses are
BACT for PM control for the above noted sources and the BACT emission limit for PM is 0. 004
gr/scffor these sources.

4. 5.7 Green Wood Handling (TO No. IES-GWH)

.

ug ive-PM,emissions re.sult 60m unloading purchased chips and bark from tmcks and hoppers and

transferring these materials to the storage piles via conveyors.

4.5.7. 1 Identify Control Technologies

Conirol technologies for the handling of the green wood handling include the following:
. Windscreen barriers

. Reduced drop heights from transfer points

. Use of water spray or wet suppression.

4.5.7.2 Eliminate Technically Infeasible Options

All the identified control options are technically feasible. However, use of water sprays or chemical
suppressants would result in notable increases in emissions of criteria pollutants from the dryer due
to combustion of additional fuel to remove the added moisture. Therefore, use of water:
suppressants is not considered further.

41



DRAFT

4.5.7.3 Rank Remaining Control Technologies by Effectiveness

The remammg control options - windscreen barriers and reduced drop heights - have varying
degrees of effectiveness depending on additional factors such as wind speed and direction.
Therefore, both remaining options are equal in terms of effectiveness.

4.5.7.4 Evaluate Technically Feasible Control Options

Due to the inherently low emissions generated by the green wood handling (0. 08 tpy PM), even a
modestly low-cost windscreen would be considered cost prohibitive and would not result in a
!i.g?_cal? rc^uction m. PM emissions- Reducing of drop heights is not possible for tfie unloading of
?^cks_an<?Jeduc,tion ofemissions from varying Ae drop height from the conveyors to the storage
piles would result in minimal emission reductions.

4.5. 7.5 Select BACT for PM Emissions

Because ofthe low emissions associated with this source, controls are cost prohibitive or not

effective. Therefore, Enviva proposes no control or work practices for BACT for PM emissions from
the green wood handling. The NCDAQ concurs with the Pennittee's proposal. The NCDAQ has
determined BACT is no control or work practice standards for green wood handling.

4.5.8 Green Wood Storage Piles (ID Nos. IES-GWSP-1 to IES-GWSP-4) and Bark Fuel
Storage Piles (D) Nos. IES-BFSP-1 and IES-BFSP-2)

PM emissions from the storage piles are fugitive and occur due to wind erosion.

4.5.8. 1 Identify Control Technologies

Control technologies for the storage piles include the following:
. Windscreen barriers

. Use of water spray or wet suppression.

4. 5.8.2 Eliminate TechnicaUy Infeasible Options

Both the identified control options are technically feasible. However, use of water sprays or
chemical suppressants would result in notable increases in emissions of criteria poUutaiits from the
dryer due to combustion of additional fuel to remove the added moisture. Therefore, use of water
spray or wet suppressants is not considered further.

4.5.8.3 Rank Remaining Control Technologies by Effectiveness

The only remaining control options is windscreen barriers.

4.5.8.4 Evaluate Technically Feasible Control Options

Due to the inherently low emissions generated by the green wood storage piles (15. 9 tpy PM) and
bark storage piles (0. 64 tpy PM), even a modestly low-cost windscreen would be considered cost
prohibitive and would not result in a significant reduction in PM emissions. Enviva provided cost
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estimates for a windscreen on the green wood storage piles on the to demonstrate the cost
effectiveness of this control option. As shown in the table below, windscreen on the green wood
storage piles is not cost-effective.

Emissions
(tons/yr)

15.9

Emissions
Reduction

%

Emissions
Reduction

Annual
Operating
Cost $/ r

Cost
Effectiveness

$/Ton

71% 11.3 $410,720 $36,346

Control

Technology

IES-GWSP-1
throu 4
Notes:

The annual operating cost includes maintenance for the windscreen and indirect annual costs, the largest ofwhic
is ca ital recove .

4.5.8.5 Select BACT for PM Emissions

Because ofthe low emissions associated with this source, controls are cost prohibitive or not

effective. Therefore, Enviva proposes no conti-ol or work practices for BACT for PM emissions from
?e storage piles- The NCDAQ concurs with the Permittee's proposal. The NCDAQhasdetenmned'
BACT is no control or work practice standards for the storage piles.

4.5.9 Bark Fuel Bin (ID No. IES-BFB), Dry Shaving Material Handling (ED No. IES-
DRYSHAVE), Debarker (ID No. IES-DEBARK), and Bark Hog (TO No. IES-
BARKHOG)

This section discusses BACT for several similar PM emission sources at Enviva. PM emissions from
these sources are insignificant (< 5 tpy per 15A NCAC 02Q .0503(8)) and are fugitive in'nature"
Because of the fugitive nature of these sources, no add-on controls are feasible. The only identified
control technology /work practice standard for these emission sources is the use of water spray or wet
suppression.

4.5.9.2 Eliminate Technically Infeasible Options

The use of water sprays or chemical suppressants would result in notable increases in emissions of
criteria pollutants from the dryer due to combustion of additional fuel to remove the added moisture.
Therefore, use of water spray or wet suppressants is not considered further.

4.5.9.3 Rank Remaining Control Technologies by Effectiveness

No control options or work practice standards are identified as technically feasible for these emission
sources.

4.5.9.4 Evaluate Technically Feasible Control Options

No control options or work practice standards are identified for these emission sources.

4.5.9.5 Select BACT for PM Emissions

Because of the inherently low PM enussions fi-om these sources and the lack of control options or
work practices standards. Enviva proposes no control or work practices for BACT for PM emissions
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from these sources The NCDAQ concurs with the Permittee's proposal. The NCDAQ has
determined BACT is no control or work practice standards for these emission sources.

4.5.10 Paved Roads (-)

The PM emissions from the paved roads are fugitive, which makes add-on controls from this
emission source infeasible. Work practices and pollution prevention are the only feasible means to
minimize PM emissions from the paved roads. Based on the review of the RBLC, the following
work practices options are considered under the BACT analyses:
. Application of water or wet suppressants;
. Control of vehicle speed
. Good housekeeping and maintenance practices, and
. Vacuuming or sweeping the roadways.

4.5. 10.2 Eliminate Technically Infeasible Options

All the control options are considered technically feasible for minimizmg PM emissions
roads.

4.5. 10.3 Rank Remaining Control Technologies by Effectiveness

The control effectiveness for the work practices and pollution prevention options identified vary
depending on the frequency of application, treatment, and implementation. However, wifli proper
implementation a combmation of the above control options can achieve up to 90% controfefficiency.

4. 5. 10.4 Evaluate Technically Feasible Control Options

As described above, the most effective control for minimizing PM emissions from paved roads is to
implement a combination of work practices. Thus, no one work practice is considered the most
effective control.

4.5. 10.5 Select BACT for PM Emissions

The most effective control for the paved roads is a combination of work practices. Enviva proposes
watering of paved roads vehicle speed control, and good housekeeping as BACT for PM for paved
roadways, which will reduce emissions by an estimated 90%.

The NCDAQ concurs with the Permittee's proposal. The NCDAQ has determined BACT is
watering of paved roads, vehicle speed control, and good housekeeping as BACT for PM:
roads.

4.6 Proposed BACT

BasedonAe BACT analyses for the PSD project discussed in Sections 4.4 and 4. 5 above, the
NCDAQ has detenmned the technology and limitations presented in the following table are BACT
for these sources. The BACT permit condition for these emission sources is provided in Attachment
1 to this pennit review.
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Table 4. Summa

Emission Source Pollutant

vocDryer System
(ID No. ES-DRYER) /
Green Wood Hammennills
ID Nos. ES-GHM-1 to 3

Dry Hammermills
(ID Nos. ES-HM-1 to ES-
HM-8)
Hammennill Conveying
System
ID No. ES-HMC

Dried Wood Handling
(mNo. ES-DWH)

Pellet Presses and Coolers
(ID No. ES-CLR-1 to 6)

Pellet Cooler LP Fines Relay
S stem IDNo. ES-PCLP

Pellet Sampling Transfer Bin
ID No. ES-PSTB

Hammermill Area/Pellet

Cooler HP Fines Relay
System (ID No. ES-HMA
andES-PCHP
Pellet Mill Feed Silo
ID No. ES-PMFS

Finished Product
Handling/Pellet Loadout
Bins/Pellet Mill Loadouts
(ID Nos. ES-FPH, ES-PB-1
to4/ES-PL-land2

Paved Roads -

Green Wood Handling
ID No. IES-GWH

Green Wood Storage Piles
(ID Nos. IES-GWSP-1 to 4)
Bark Fuel Storage Piles
(IDNos. IES-BFSP-lto2)
Bark Fuel Bin
ID No. IES-BFB

D Shavin s Material

ofBACT Determinations for the
Control Technology or

Work Practice
RTO

PM

voc

PM

PM

voc

PM

voc

PM

PM

PM

PM

PM

PM

voc
PM
voc
PM

PM

PM

WESP

Good Operating
Procedures

Ba houses

Baghouse

Good Operatmg
Procedures
Ba houses

Good Operating
Procedures

Cyclones - Proper Design
and Good Operating

Procedures

Baghouse

Baghouse

Baghouse

Combination of watering
of paved roads, vehicle
speed control, and good

houseke m

None

Sam son Plant
Proposed

Emission Limit

0. 151b/ODT

0. 105 Ib/ODT
(filterable only)

0.60 Ib/ODT

0.004 /scf

0.004 gr/scf

0. 12 Ib/ODT

0.004 /scf

1.741b/ODT

0.04 gr/scf

0.004 gr/scf

0. 004 gr/scf

0.004 gr/scf

Averaging
Period
3-hour

3-hour

3-hour

3-hour

3-hour

3-hour

3-hour

3-hour

3-hour

3-hour

3-hour

3-hour

Not Applicable

Not Applicable
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Table 4. Summa

Emission Source

Handling
No. IES-DRYSHAVE

Debarker

ID No. IES-DEBARK-1
Log Chipping
IDNo. mS-CHIP-1

Bark Hog
(ID No. IES-BARKHOG)

ofBACT Determinations for the Sam son Plant

PoUutant contr01 Techn<>logy or Proposed Averaging
Work Practice Emission Limit Period

PM

voc

voc
PM

46



DRAFT

5.0 PSD Air QuaUty Impact Analysis

The PSD impact analyses described in this section were conducted in accordance with current PSD
directives and modeling guidance. References are made to the US EPA, Draft October 1990. New
Source Review Workshop Manual, Prevention of Significant Deterioration and Nonattainment Area
Permitting, which will herein be referred to as the NSR Workshop Manual. 31

5. 1 Class II Area Significant Impact Air Quality Modeling Analysis

Two pollutants (PM and VOC) exceeded the PSD SER, as shown previously in Table 1, and thus,
these pollutants require a PSD analysis. A significant impact analysis was conducted only for ozone
precursors (i.e., NOx and VOC) because project eniission increases were below SERs fo/the other"
PSD pollutants with Class II Area Significant Impact Levels (SIL).

5. 1. 1 Class II Area Tier 1 Screening Analysis for Ozone Precursors

A Tier 1 screening analysis was conducted to evaluate project precursor emissions impacts on
secondary formation of ozone m Class II areas The screening analysis was based on metihodologies
takenfrom EPA.'S dra? Guidance on the Development of Modeled Emission Rates for Precursors
(^^s) as f Tier f Demonstmtion Tool for Ozone andPM2. 5 under the PSD Permitting Program.
MERPs are defined as the screening emission level (tpy) above which project precursor emissions
would conservatively be expected to have a significant impact on secondMy PM2. 5 or ozone
.

ol^a!io,n; ^?fI?RP,va(ue. is devel°Pedfor each precursor pollutant from photochemicaTmodeling
validated by EPAand a "critical air quality threshold. " TheMERPs guidance relies on EPA's 2016
draft SILs for P1VE. 5 and ozone as the critical air quality threshold to develop conservative MERPs
y^?i'As. such'NOX and voc project emissions were assessed by separately derived ozone
MERPs values. The project impacts on secondary ozone were determined by summing the VOC
P^TCLe^lls^^as a. PercentaSe ofthe VOC MERP with the NOx project emissions as a percentage
of the NOx MERP. A value less than 100% indicates the combined^impacts ofVOC andNOxwilT
not exceed the critical air quality threshold. As shown in Table 5, project impacts on 8-hour ozone
were below the 100% threshold demonstrating that the project wilfnot cause^or contribute to ~a
violation of the NAAQS for ozone.

Precursor

TabIeS. Results of Tier I Screenin Anal sis for Ozone Precursors
MERP Emission Increase

NOx
voc

Percentage ofMERP
170

1, 159
0

214
Total

0%
18%
18%

5.2 Class II Area Full Impact Air QuaUty ModeUng Analysis

Class II Area NAAQS and PSD facrement full impact analyses were not required because project
errussion increases were below SERs for PSD pollutants with established NAAQS and Class II Area
PSD Increments.

^^^N^R^r^o^Manual:prwentionofsi^ycantDeterioration and Nonattainment Area Perm^^^
(Drafit October 1990). Retrieved from htt s://www.e a. ov/sites/ roduction/files/2015-
07/documents/1990wman. df
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5.3 Non-Regulated PoUutant Impact Analysis

5.3. 1 NC Air Toxics

All emission sources at Enviva that emit toxic air pollutants (TAPs) are considered by DAQ to be
??^ld sou^ces^suan! to4° CFR patl63 because they are subject to either a 112(g) Case-by-Case
MACT or a MACT standard under 40 CFR Part 63. Such emission sources are exempt fi-om NC Air
Toxics in accordance with 15A NCAC 02Q .0702(a)(27)(b). For this permit application, Enviva
(rather than the NCDAQ) has elected to demonstrate that increased TAP emissions associated with
the SWEP would not present "an unacceptable risk to human health, " in accordance with G. S. 143-
215. 107(b) as codified on May 1, 2014.

Anair toxics dispersion modelmg analysis was conducted to evaluate ambient impacts offacility-
wide TAPs. EtmsslonsratesofTAPs were first compared with their associated TAP permitting
emission rate (TPERs) in 1 5A NCAC 02Q .0711. Nine TAPs exceeded their TPER and were farther
evaluated in facility-wide modeling.

AERMOD (16216r) was run usmg surface data from Fayetteville and upper air data from Greensboro
for 2016 processed with the adjust u* option. All toxics except acroleiii were less than 50% of the
AAL, so only acrolein was mnusing the five-year set from 2012-2016. Direction-specific building
dimensions, determined using EPA's BPIP-Prime program (04274), were used as input to the model
for building wake effect determination. EPA's AERMAP terrain processor was used to detennine
elevations. Receptors were spaced at 25 meters around the ambient boundary, at 100-meter intervals
out to 800 meters, and at 500-meter intervals out to 10,000 meters from the facility.

The results of the modeling are provided in the table below. The modeling adequately demonstrates
compliance on a source-by-source basis for all TAPS modeled. Therefore^ the proposed SWEP will
not present an "an unacceptable risk to human health, " and no modeled emission limits will be
included in the permit.

Table 6. Results of Air Toxics Maximum Im actsModelin

PoUutant

Acrolem

Arsenic

Benzene

Cadmium

Chlorine

Averaging Period

1-hour

Annual

Annual
Annual

1-hour

24-hour
1-hoiir

1-hour

24-hour

1-hour

Maximum Impact
m3

66.9
1E-5

5. 3E-3
2. 11E-6

0. 14
0.046
42.4
0.33

6.8E-3
33.3

AAL
m3

80
0.0021

0. 12
0.0055

900
37.5
150
700
31

950

% ofAAL

84
<1
5

<1
<1
<1
28
<1
<1
4

Formaldeh de

H dro en Chloride
Man anese

Phenol

Notes:

Emissions factore for certain TAPs (including acrolein, fonnaldehyde, and phenol) are in Ib/ODT. Emissions
were calculated for these TAPs usin the maximum short-term throu h ut for a worst-case emission estimate.

The air dispersion modeling above did not account for the scenario of the furnace or dryer during
bypass mode. The worst-case TAP concentration was for acrolein, with a maximum modeled
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concentration that was 83.7% of the 1-hour AAL. The maximum potential hourly emissions of
acrolein from the furnace bypass stack are approximately 39% of the potential acrolein emissions
from the dryer line RTO stack during normal operation. Given the relative ma^itude of the furnace
bypass emissions and the fact that emissions will not be exiting the RTO stack and the famace
bypass stack simultaneously, the NCDAQ does not anticipate Ae bypass scenario will impact'the
overall modeling results. However, the NCDAQ has requested Enviva to conduct revisedrair'
modeling to include the bypass scenarios.

5.3.2 SAAQS
Bmls^onsofpM from the SWEPwere estimated above the SER of 25 tpy as specified under 40 CFR
. 

_"-166-??^?3^ ,aLS?own previously m Table 1 . While the total suspended particulate (TSP) NAAQS
was revised in 1987 to narrow focus and regulation to PM10, North Carolina State Ambient Air~
Quality Standards (SAAQS) currently still require evaluation of both PM10 and TSP separately in
accordance with 15ANCAC 02D .0403. As such, Enviva modeled facility-wide TSP project"
.

T-!ssi.onsusi?8 ,AER^??,and the .same model setup as the TAPS mo<ielmg analyses to show project
impacts were below the 24-hour and annual SAAQS as shown in Table 7.

Averaging Period

24-Hour
Annual

Table?. Results of TSPSAA SModeIm
IModeled Concentration SAAQS

m3 m3
145 150

20.9 75

Exceeds SAAQS?

No
No

Ihe, air^sp^r. si,on modelm§ dldnot account for the scenario of the furnace or dryer during bypass
mode; Thl24-houraverageTSP emlssion rate for the furnace bypass stack is slightly les^than"Ae
modeled TSP emission rate for the RTO stack during nonnal operations (7.22 Ib^r vs. 7^60~lb/hr.'
respectively). Given the relative magnitude of the furnace bypass emissions, it is anticipated that
modeled concentrations for the furnace bypass scenario would be approximately the same as title
modeled concentrations for normal operation. As noted above, the NCDAQ has requested Enviva to
conduct revised air modeling to include the bypass scenarios.

5.4 Additional Impact Analysis

Additional impact analyses were conducted for ozone, growth, soils and vegetation, and visibilit
impainnent.

5.4. 1 Growth Impacts

The Enviva Sampson plant is an existing facility and no permanent jobs will be added due to the
proposed project. Therefore, this project is not expected to cause a significant increase in growA in
the area.

5.4.2 Soils and Vegetation

-The, i?lp,a?. ^n soits^d ve§etation was conservatively estimated by comparing the first high
modeled 24-hour TSP concentration to the 24-hour secondary NAAQS for PMio. As'shomi'in Table
8, the Enviva project is not expected to cause any detrimental impacts to soil or vegetation in the
area.
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Table 8. SoUs and Ve etation Im act Anal sis
Averaging Modeled TSP Secondary PMio Exceeds

Period Concentration NAAQS Secondary
m3) ( m3 NAA S?'

24-hour 145 150 No

5.4.3 Class II Visibility Impairment Analysis

A Class II visibility impairment analysis was not conducted because there are not any visibility
sensitive areas within the Class II Significant Impact Area.

5.5 Class I Area - Additional Requirements

Three Federall Class I Areas are located within 300 km of the Enviva project - Swanquarter NWR,
James River Face Wilderness, and Cape Romain National Wildlife Refuge. The Federal Land
Manager for each of those areas was contacted and none of them required any analysis Thus, no
analysis was conducted.

5.5. 1 Class I Area Significant Impact Level Analysis

A Class I Area significmt impact screening analysis was not required because project emission
increases were below SERs for PSD pollutants with established Class I PSD Increments.

5.5.2 Class I Increment/Air Quality Related Values (AQRV) Regional Haze Impact and
Deposition Analyses

The project does not include significant emissions of pollutants with established Class I Area
Increments or Deposition Analysis Thresholds. The project also does not include significant
emissions ofvisibility-impairing pollutants such as NOx, S02, PM2. 5, and PM10. Therefore.
analysis of project impacts on Class I Area Air Quality Related Values (AQRVs) was not required.

5.6 PSD Air QuaUty Modeling Result Summary

Based on the PSD air quality ambient impact analysis perfonned, the proposed Enviva Pellets
Sampson, LLC modification will not cause or contribute to any violation of the Class II NAAQS,
PSD increments. Class I increments, or any FLM AQRVs.
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6.0 Other Issues

6.1 Compliance

NCDAQ has reviewed the compliance status ofEnviva. Greg Reeves of FRO conducted the most
recent compliance inspection at the facility on March 29, 2018. The Permittee appeared to be
operating in compliance during the inspection, with the exception of emission exceedances as
addressed in the SOC.

The Pemiittee has had the following compliance issues within the past five years:

. On Febmary 3, 2017 Enviva was issued a Notice of Violation (NOV) for recordkeeping
violations observed during an inspection on January 26, 2017

. On November 3, 2017, Enviva was issued a Notice ofViolation/Notice ofRecoinmendation for
Enforcement (NOV/ UE) for exceeding the BACT emission limit for CO. During stack testing
conducted April 18-19, 2017, the lowest three consecutive-nm average of CO emissions was
0.224 pounds per million Btu, which exceeded the BACT limit of 0.21 pounds per million Btu.

. On March 5, 2018, Enviva was assessed a civil penalty in the amount of $5,333, including
ln7e-s^8?tion costs'for the co emission exceedance. The civil penalty was paid in full on March
26, 2018.

. On June 5, 2018, Enviva was issued a NOV/NRE for exceeding the BACT emission limit for
VOC During stack testing conducted March 29, 2018, the tb-ee-run average VOC emissions
was 1.21 pounds per ODT, which exceeded the BACT emission limit of 1.07 pounds per ODT.

' on september 2 z ' 2018? Ae NCDAQ and Enviva finalized an SOC addressing the exceedance of
the BACT emission limi^for VOC. The SOC will expire upon the issuance of the air pemiFt
containing revised BACT limits or on December 31, 2019, whichever is sooner.

6.2 Zoning Requirements

A local zoning consistency detennination is required. A copy of the zoning consistency
determmation dated March 19, 2018 from the Clinton-Sampson Planning Department was received
on March 22, 2018.

6.3 Professional Engineer's Seal

A Professional Engineer's seal was included with the application. Russell Kemp ofRESU Engineers,
P.C, is a Professional Engineer currently registered in the State of North Carolina. Mr. Kemp sealed
the application for the portions containing the engineering plans, calculations, and all supporting
documentation.

6.4 Application Fee

An application fee in the amount of $14, 762. 00 was received. The amount of $14, 359. 00 was
received with the PSD permit application on March 19, 2018, and the remaining $403. 00 was
received on April 3, 2018.
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6.5 Public Participation Requirements

In accordance with 40 CFR 51. 166(q), public participation, the reviewing authority (NCDAO') shall
meet the following:

1) Make a preliminary determination whether constmction should be approved, approved with
conditions, or disapproved.

This document satisfies this requirement providing a preliminary detennination that constmction
should be approved consistent with the pennit conditions described herem.

2) Make available in at least one location in each region in which the proposed source would be
constructed a copy of all materials the applicant submitted, a copy of the preUminary
detennination, and a copy or summary of other materials, if any, considered in making the
preliminary determination.

This preliminary detennination, application, and draft permit will be made available in the
Fayetteville Regional Office and in the Raleigh Centi-al Office, with the addresses provided
below.

Fayetteville Regional OfGce
Systel Building
225 Green Street, Suite 714
Fayetteville, NC 28301

Raleigh Central Office
217 West Jones Street
Raleigh, NC 27603

In addition, the preliminary determination and draft pennit will be made available on the
NCDAQ public notice webpage.

3) Notify the public, by advertisement m a newspaper of general circulation in each region in which
the proposed source would be constructed, of the application, the preliminary determination, the
degree of increment consumption that is expected from the source or modification, and of the
opportunity for comment at a public hearing as well as written public comment.

The NCDAQ prepared a public notice (See Attachment 2) that will be published in a newspaper
of general circulation in the region.

4) Send a copy of the notice of public comment to the applicant, the Administrator and to officials
and agencies having cognizance over the location where the proposed construction would occur
as follows: Any other State or local air pollution control agencies, the chief executives of the city
and county where the source would be located; any comprehensive regional land use planning
agency and any State Federal Land Manager, or Indian Governing body whose lands may be
affected by emissions from the source or modification.

The NCDAQ^will send tfae public notice (See Attachment 2) to the Sampson County manager at
406 County Complex Rd., Bldg C, Suite 110, Clinton, NC 28328.
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5) Provide opportunity for a public hearing for interested persons to appear and submit written or
oral comments on the air quality impact of the source, alternatives to it, the control technology
required, and other appropriate considerations.

The NCDAQ public notice (See Attachment 2) provides contact mformation to allow interested
persons to submit comments and/or request a public hearing.

7.0 Conclusion

Based on the application submitted and the review of this proposal, the NCDAQ is making a
preliminaiy detennination that the project can. be approved and a revised permit issued. After
consideration of all comments, a final determination will be made.
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Pennit Condition for BACT for the SWEP at Enviva Pellets Sampson, LLC

1. ISA NCAC 02D .0530: PREVENTION OF SIGNIFICANT DETEMORATION

a. The Permittee shaU comply with all applicable provisions, includmg the notification, testing,
reporting, recordkeeping, and monitoring requirements in accordance with 15A NCAC 02D .0530.
"Prevention of Significant Deterioration of Air Quality" as promulgated in 40 CFR 51. 166.

a. The foUowing emission limits shall not be exceeded except during periods of start-up, shut-down, or
malfunction:

Emission Source Pollutant

NOx

co
GHG

voc"

PM/PM10/2.5

voc"

PM

PM10

PM2.5

PM

voc"

PM

voc"

PM

PM10

PM2.5

Pellet cooler LP Fines Relay
S stem ID No. ES-PCLP"" PM2-5/PM10/PM
Pellet Sampling Transfer Bin
m No. ES-PSTB-~~ "'" PM2. 5/PM10/PM

Hammermill Area/Pellet
cooler HP Fines Relay
SystemTlD No:E^HMA PM2. 5/PM10/PM
and ES-PCHP)

Wood-fired Direct Heat
Drying System (ID No. ES-
DRYER)

Wood-fired Direct Heat
Drying System (TO No. ES-
DRYER)
Green Wood Hammermills

Nos. ES-GHM-1 to 3

Dry Hammennills
(D) Nos. ES-HM-1 to ES-
HM-8)

Hammermill Conveying
System
ID No. ES-HMC

Dried Wood Handling
(D) No. ES-DWH)

Pellet Presses and Coolers
(ID No. ES-CLR-1 to 6)

Control Technology
or

Work Practice
Good Combustion

Practices
Process Desi

Good Operating
Practices

RTO

WESP

Good Operating
Procedures

Baghouse

Baghouse

Good Operating
Procedures

Ba houses

Good Operating
Procedures

Cyclones - Proper
Design and Good

Operating Procedures

Baghouse

Baghouse

Baghouse

BACT Emission
Limit

0.20 Ib/MMBtu

0.21 Ib/MMBtu

230,000 tpy(C02e)

0. 151b/ODT

0. 105 Ib/ODT
(filterable only)

0.60 Ib/ODT

0.004 /scf
0.004 gr/scf

filterable onl
0.000014 gr/scf
fUterable onl

0.004 gr/scf

0. 12 Ib/ODT

0.004 r/scf

1.741WODT

0.04 r/scf
0.0057 gr/scf
filterable onl
0.0007 gr/scf
filterable onl

0.004 gr/scf

0.004 gr/scf

0.004 gr/scf

Averaging
Period

3-hour

3-hour
Annual

3-hoiir

3-hour

3-hour

3-hour

3-hour

3-hour

3-hour

3-hour

3-hour

3-hour

3-hour
3-hour

3-hour

3-hoiir

3-hour

3-hour
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Emission Source

Pellet Mill Feed Silo
ID No. ES-PMFS

Finished Product
Handling/Pellet Loadout
Bins/Pellet MU1 Loadouts
(D) Nos. ES-FPH, ES-PB-1
to4/ES-PL-land2)

Paved Roads -

Green Wood Handling
No. IES-GWH

Green Wood Storage Piles
(ID Nos. IES-GWSP-1 to 4)
Bark Fuel Storage Piles
(TO Nos. IES-BFSP-1 to 2)
Bark Fuel Bin

No. IES-BFB
Dry Shavings Material
Handling

No. IES-DRYSHAVE
Debarker
ID No. IES-DEBARK-1

Log Chipping
(D) No. IES-CHIP-1
Bark Hog
(TO No. IES-BARKHOG)

Pollutant

PM2. 5/PM10/PM

PM
PM10

PM2.5

PM/PM10/PM2.5

PM/PM10/PM2.5

voc
PM/PM10/PM2.5

voc
PM/PM10/PM2.5

PM/PM10/PM2.5

PM

PM/PM10/PM2.5

voc

voc
PM

Control Technology
or

Work Practice

Baghouse

Ba house
Ba house

Baghouse

Combination of
watering of paved

roads, vehicle speed
control, and good

housekee in

BACT Emission
Limit

0.004 gr/scf

0.004
0.004

r/scf

/scf

0.000014 gr/scf

Averaging
Period

3-hour

3-hour
3-hour

3-hour

Not Applicable

None Not Applicable

Diesel storage tanks voc Not Applicable

b.

Good operation
ractices

BACT emission limits shall apply at all times except the following: Emissions resulting from start-up, shutdown
or malfunction above those given in this table are permitted provided that optimal operational practices are
adhered to and periods of excess emissions are minimized.

** The VOC limit is expressed as alpha pinene basis per the procedures in EPA OTM 26.

Notifications [15ANCAC 02Q ,0308(a)]
The completion of the Softwood Expansion Project (SWEP) is defined as the replacement of peUet presses
that allow throughput of up to 657, 000 ODT/year on an annual basis and the rerouting of the exhaust from
the green wood hammermills (D) Nos. ES-GHM-1, ES-GHM-2, and ES-GHM-3) to the wet electrostatic
precipitator (TOJNo. CD-WESP) and the regenerative thermal oxidizer (ID No. CD-RTO). The Permittee
shall notify the DAQ of the actual completion date of the SWEP postmarked within 15 days after such date.

Testine [15ANCAC 02Q ,0308(a)]
Initial Perfonnance Tests - Under the provisions of North Carolina General Statute 143-215. 108, the Pemiittee
shaU demonstrate compliance with the BACT emission limits in Section 2.2 A. l.b above by conducting an
initial performance test on the wood-fired direct heat drying system (TO No. ES-DRYER)^ the green wood
hammemullsQD Nos. ES-GHM-1, ES-GHM-2, and ES-GHM-3), the dry hammermiUs"(ID Nos. ES-HM-1
throug^ES-HM-8) Ae^dry wood handling operations (TO Nos. ES-DWH), and the peUet presses and
coolers (TO Nos. ES-CLR-1 through ES-CLR-6). Initial testing shaU be conducted in accordance with &e
following:

d.
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The pollutants and emission sources to be tested during the initial perfomiance test are listed in the
following table:

Emission Sources

Dryer systein/green wood
hammennills

controUed via WESP and RTO

One pellet cooler cyclone

One dry hammermill baghouse

woodhandlin o erations

PoUutant
voc

PM/PM10/PM2.5
NOx
co

voc
PM/PM10/PM2.5

voc
PM/PM10/PM2.5

voc

11.

IV.

I T?!^littee sha11 conduct mitial compUance testing in accordance witfa a testing protocol approved by

iii. The Permittee shaU submit a protocol to DAQ at least 45 days prior to initial compliance testing and shaU
^ ^La^a?^?^tio^. ^f^i?1. comPliance testing at least 15 days in advance of the testing.
The RTO(ID No. CD-RTO) is comprised of two fireboxes, each containing two temperature
probes. During the initial compliance test, the Permittee shall establish the minimum average firebox
temperature for each of the two fireboxes comprising the regenerative thermal oxidizer (TO No. CD-
RTO), for a total of two average temperatures per regenerative thermal oxidizer. "Average firebox
temperature" means the average temperature of the two temperature probes in each firebox. The
mimmum average firebox temperature for each firebox shall be based upon the average temperature of
title two temperature probes over the span of the test runs. Documentation for the minimum average
firebox temperature for each firebox shall be submitted to the DAQ as part of the imtialcompliance
test report.
Initial compliance testing shall be completed as follows:
(A) The Permittee shall be responsible for ensuring, within practicable limits, that the equipment or

processes being tested are operated at or near the maximum nonnal production rate but at a rate
not to exceed 71.71 ODT/hr (not to exceed 537, 625 ODT/year on an annual basis).

^ Tf!!mg^sha11 b.G conducted at the maximum nonnal operating softwood percentage, not to exceed
80% softwood.

(C) Testing shall be completed and results submitted to the DAQ within 90 days of permit issuance,
unless an alternate date is approved in advance by DAQ.

Addition^ initial compliance testing upon completion of the SWEP shall be completed as foUows:
(A) The Pennittee shall be responsible for ensuring, within practicable limits, that the equipment or

processes being tested are operated at or near the maximum nonnal production rate but at a rate
not to exceed 120 ODT/hr (not to exceed 657,000 ODT/year on an annual basis).

^ If^m8^ha11 ̂ e conducted at the maximum normal operating softwood percentage, not to exceed
80% softwood.

(C) Testing shallbe completed and results submitted to the DAQ within 120 days completion of the
constmction of the SWEP, unless an alternate date is approved in advance by DAQ,

Periodic Performance Tests - Under the provisions of North Carolina General Statute 143-215. 108.
the Permittee shall demonstrate compliance with the BACT emission limits m Section 2.2 A. l.b
!^°^J)y^^ldu. cting Periodic Performance tests on the wood-fired direct heat drying system (TO No.
ES-DRYER), the gre^wood hammenniUs (TO Nos. ES-GHM-1, ES-GHM-2,'and ES-GHM-3),
Ae^dry hammCTmills (D) Nos. ES-HM-1 through ES-HM-8), and the peUet presses and coolers'
(TO Nos. ES-CLR-1 through ES-CLR-6). Periodic testing shall be conducted in accordance with
the followmg:

T Pollutants an<1 emission sources to be tested during the periodic performance tests are
listed in the following table:

VI
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Emission Sources

ryer system/green wood hammermills
controUed via WESP and RTO

One pellet cooler cyclone

One dry hammermill baghouse

PoUutant

voc
PM/PM10/PM2.5

NOx
co

voc
PM7PM10/PM2.5

voc
P]V M10/PM2.5

u.

m

IV

V.

The Permittee shaU conduct periodic compliance testing in accordance with a testing protocol
approved by the DAQ.
The Permittee shall submit a protocol to DAQ at least 45 days prior to periodic compliance testing and
Aall submit a notification of periodic compliance testing at least 15 days in advance of the testing.
The Pennittee shall be responsible for ensuring, within practicable limits, that the equipment
or processes being tested are operated at or near the maxunum normal production rate.'
To the extent possible, testing shall be conducted at the maximum normal operating softwood
percentage.

Thepe"nittee shall conduct periodic performance tests when the following conditions are met:
(A) The monthly average softwood content exceeds the average softwood percentage documented

during prior performance testing by more than 10 percentage points, or
(B) The monthly production rate exceeds the average production rate documented during prior

perfonnance testing by more than 10 percentage points, or
(C) At a minimum testing shall be conducted aimually, unless a longer duration is otherwise approved

pursuant to Section 2.2.A. l. e.x. Annual performance tests shall be completed no later than"13
months after the previous perfonnance test.

vii. The Permittee shall notify the DAQ within 15 days when the conditions specified in Section 2.2
A. l.e.vi (A) or (B) are met.

viii. The Permittee shall conduct the periodic performance test and submit a written report of the test results
to the DAQ within 90 days from fhe date the montUy softwood content or overall production rate
increased as described in Section 2. 2 A. l. e.vi (A) and (B) above, unless an alternate date is approved
in advance by DAQ,
When periodic perfomiance testing has occurred at 90 percent softwood AND at 90 percent of the
maximum permitted throughput, subsequent periodic performance testing shall occur on an annual
basis and shall be completed no later than 13 months after the previous performance test, unless a
longer duration is otherwise approved pursuant to Section 2.2.A. l. e.x.
The Permittee may request tfiat the performance tests be conducted less often for a given pollutant if
the performance tests for at least 3 consecutive years show compliance with the emission limit. If the
request is granted, the Pennittee shall conduct a performance test no more than 36 months after the
previous performance test for the given pollutant.
If a performance test shows noncompliance with an emission limit for a given pollutant, the Permittee
shall return to conducting annual performance tests (no later than 13 months after the previous
performance test) for that pollutant.

xii. Except as specified in Section 2. 2 A. l. e.viii above, the Pennittee shall submit a written report of
results for any penodic performance test to the DAQ, not later than 30 days after sample coUection, in
accordance with 15ANCAC 02D .2602(h).

xiii. The Penmttee may re-establish any parametric operating value during periodic testing. Compliance
with previously approved parametric operating values is not required'during periodic'required testing
or other tests undertaken to re-establish parametiic operating values by the Permittee. If the new
parametric operating values re-established during periodic testing are more stringent, the Pennittee
shall submit a request to revise the value(s) in the permit at the same time the test report required
pursuMlttoGeneralcondition 17 is submitted. The permit revisioD will be processed pursuant to 15A
NCAC 02Q .0514. If, during performance testing, the new parametric operating values are less

uc.

XI.
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h.

m.

n.

p.

stnngent, the Permittee may request to revise the value(s) in the permit pursuant to 1 5A NCAC 02Q

]['he._p_er^u,ttT,sl?a11 c^mPly with aPPlicable emission standards at all times, except as allowed by
Section 2.2 A. l.b, including during periods oftestmg.

Monitorin /Recordkee in [15ANCAC 02Q .0308(a)]
^e1gard;l!.ss ofthe actyal completion dateofthe SWEP' the Perauttee shall complete the rerouting of the

exhaust from green woodhammermills (TO Nos. ES-GHM-1, ES-GHM-2, and ES-GHM-3~)tocthe wet
electrostatic precipitator(roNo. CD-WESP) and the regenerative thennaloxidizer (ID-No.'CD-RTO)'
within twelve (12) months ofpemut issuance.
The Pemittee shall not mcrease production beyond 537, 625 oven-dried tons (ODT) of pellets per
co,nsecupve 12~moath Period (the penmtted maximum production rate in Air Pemut No. 10386R03) until
exhaust from the green wood hammermills (ID Nos. ES-GHM-1, ES-GHM-2, and ES-GHM-3)'hasbeen
l.eroutedtojhe wet electrostatic Precipitator (D) No. CD-WESP) and the regenerative thermafoxidizer (ID

lJP_on_CTPlT^OD of!he SW?PL?IC permittee sha11 not Process more than 657, 000 ODT of pellets per
consecutive 12-month period. The process rate shall be recorded montMy in a logbook (written or'
electronic format) kept on-siteand made available to an authorized representative upon request.
UPOn comPletion of the SWEP the Pennittee shall not process more than 558, 450 ODT of pellets per
consecutive 12-month period (85% of the permitted maximum production rate of 657, 000 ODT per
^ns^c;u^ive 12~month Period) from the eight dry hammermills (TO Nos. ES-HM-1 through ES-HM-8).
?e-?!yh^mm!rmi11 ?r?^ess rate sha11 be recorded monthly in a logbook (written or electroiuc foimat) kept
on-site and made available to an authorized representative upon request.
i-Le^!mittee!ha11 recoI'dAehardwood/softwood mix montUy in a logbook (written or electronic format)
kepton-site and made available to an authorized representative upon request.
The Peimittee shall calculate the total emissions ofNOx, filterable PM, CO, and VOC monthly and shall
record the emissions monthly in a logbook (written or electronic format) kept on-site and made available to
DAQ personnel upon request.
For the wood-fired direct heat drying system (D) No. ES-DRYER), GHG (C02e) emissions shall be
calculated montfaly and compliance demonstiated using the appUcable Part 98 emission factore. CompUance
shall be documented on a 12-month rolling basis.
To ensure compliance and effective operation of the RTO (D) No. CD-RTO), the Pennittee shall mamtain
a 3-hour rolling average firebox temperature for each of the two fireboxes comprising the RTO at or above
the minimum average temperatures established during the most recent performance testing. The Penmttee
shall maintain records of the 3-hour rolling average temperatures for each firebox. The P^miittee shall also
perfonn inspections and maintenance on the RTO as specified above in Section 2. 1 A. l.h.
^o_e^!ure comPliance and effective operation of the wet electrostatic precipitator (D) No. CD-WESP), the

, Permittee shall perform inspections and maintenance as specified above in Section 2. 1 A. l.h7 The-
Permittee shall also maintain the mimmum secondary voltage and minimum current of the wet electrostatic
precipitator as specified above in Section 2. 1 A. l.g.
To ensure compliance and effective operation of the baghouses and cyclones, the Permittee shall perfonn
inspections and maintenance as specified above in Section 2. 1 A. I.e.
Monitoring and recordkeeping are not required for the following emission sources:
i. Paved roads;
ii. VOC emissions from storage tanks; and
iii. Emission sources with no BACT emission limits or work practice standards.

Reportine [15ANCAC 02Q .0308(a)]
T. epe"^ttee, sha11 ,subn^lt the res^lts ofany mamtenance performed on the wet electrostatic precipitator,
regenerative thennal oxidizer, cyclones, and/or baghouses within 30 days of a written requestlby'theDAQ.
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Attachment 2

Public Notice for Enviva Pellets Sampson, LLC

NOTICE FOR PUBLIC MEETING AND HEARING
PRELIMINARY DETERMINATION REGARDING APPROVAL OF

AN AIR PERMIT APPLICATION SUBMITTED UNDER THE "REGULATIONS FOR THE
PREVENTION OF SIGNIFICANT DETERIORATION OF AIR QUALITY"

FOR
ENVIVA PELLETS SAMPSON, LLC

Enviva Pellets Sampson, LLC has applied to the North Carolina Department ofEnvu-onmental
Quality, Division of Air Quality for the installation of Best Available Control Technology'on"
emission sources and an increase of production to 657, 000 ODT per year associated with'a Softwood
Expansion Project at its wood pellet manufacturing facUity located at:

5 Connector Road, US 117
Faison, NC 28341
Sampson County

T eproposed Pr°Ject is subject to review and processing under North Carolina Administrative Code
??<?A?' Ti? 1?A' subchaPter 02D.0530"Prevention~of Significant Deterioration. "-The~proposed
project is defined as a "major modification" for the discharge'of significant quantities of paniculate'
matter and volatile organic compounds.

Enviva Pellets Sampson, LLC's application has been reviewed by the Division of Air Quality,
Raleigh Central Office to determine compliance with the requirements of the North Carolina
Environment Management Commission air pollution regulations. The results of that review led to
Ae preliminary detennination that the proposed project could be approved and the Division of Air
Quality pemiit could be issued, if certain permit conditions are met.

This notice serves as a Notice of Public Meeting and Hearing and Opportunity for Public Comment
^OL^!_PJ<)posal, I!l,e?ublic meetingand heamlgwi11 be held at the Sampson Community CoUege,
Activity Center ̂1801 Sunset Ave, Clinton, NC 28328 on July 15, 2019 beginning at 6:30'p.m7
(meeting) and 7:00 p.m. (hearing).

A copy of all data and the application submitted by Enviva Pellets Sampson, LLC and other material
used by the Division of Air Quality in making this preliminary detennination are available for public
inspection during normal business hours at the followmg locations:

1C

NCDEQ
Division of Air Quality
Air Permits Section

217 West Jones Street, Suite 4000
Raleigh, NC 27603

or

Fayetteville Regional Office
Systel Building
225 Green Sb-eet, Suite 714
Fayetteville, NC 28301-5094

Information on the proposed pemiit the pennit application, and staff review is posted in the DAQ
website and is also available by writing or calling:
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Betty Gatano, P.E.
NCDEQ
Division of Air Quality
1641 Mail Service Center
Raleigh, North Carolina 27699 1641
Telephone: 919 707 8736

Interested persons are invited to review these materials and submit written comments to Betty Gatano
at the above address or to present oral or written comments at the Public Hearing. Persons wishing to
present oral comments at the hearing should prepare their presentation to be three minutes or less.
The public comment period begins on June 12, 2019 and will mn through July 19, 2019.

Written comments may also be submitted during the public comment period via email at the
following address:

DA . ubliccomments ncdem-. ov

Please type "Enviva Sampson. 18A" in the subject line.

After weighing all relevant comments received by July 19 2019, and other available information on
the project, the Division of Air Quality will act on the Enviva Pellets Sampson, LLC PSD
application.

William D. Willets, P.E., Chief, Permitting Section
Division of Air Quality, NCDEQ
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ATTACHEMNT B
NCDAQ Response to EIP Comments on BACT Analysis

The Environmental Integrity Project (EIP) and the Southern Environmental Law Center (SELC)
submitted detailed comments on July 19, 2019. Comments related specifically to the BACT analysis
and other issues germane to the Draft Pennit and Prelimmary Determination are presented in this"
Attachment. The Hearing Officer's Report dated Sq)tember 26, 2019 addresses all comments in the
EIP/SELC letter, in addition to all other comments received during the public comment period firom
June 12, 2019 to July 19, 2019.

I. The Draft Permit's VOC BACT Determinations are Deeply Flawed and Establish an
Unacceptable Precedent.

A. Post-Dryer VOC Controls are Now Industry Standard and Constitute BACT.

DAQ disagrees that an "industry standard" defines BACT. BACT requires a case-by case, state-
by-state analysis defined by economic, environmental, and energy factors. While control
technology in place m other parts of the counby at other facilities can provide valuable input for
a state's permitting decision, it cannot substitute for the case-by-case analysis required by the
Clean Air Act. Indeed, it is well established that m the context of the case-by-case analysis
required under BACT, there is no guarantee that a new facility in one area will have the same
emissions or the same control technology requirements as the same type of facility in another
area. 1

B. Enviva's BACT Determination is Also Contrary to Recent BACT Determinations for Similar
Pellet Mills

DAQ disagrees its BACT determination for Enviva Sampson is "contrary" to recent BACT
determinations for similar pellet mills A BACT detenmnation is a case^by-case, state-by-state
analysis and is specific to a given facility. Control devices detennined to be BACT for one
facility or multiple facilities are not by default deemed BACT at other similar facilities.
Equipment and labor costs, fuel availability (e.g., natural gas vs. propane), waste disposal
options and other factors vary across the country and may result in a control option being
deemed not cost effective in one area while being considered cost effective in others.

Further, while the three facilities with recent BACT decisions cited in the EIP/SELC letter were
not specifically identified in Enviva Sampson's BACT analysis, the controls used by these
facilities - regenerative thermal oxidizers (RTOs) and regenerative catalytic oxidizers (RCOs) -
were included. DAQ ultimately elimmated these control devices as BACT for the dry
hammennills, pellet coolers and presses CPPCs), and dry wood handling at Enviva Sampson due
to economic, enviromnental, and energy impacts as discussed.

1. Texas BACT Determination for German Pellets.

EIP/SELC letter refers to a BACT detemiination made by the Texas Commission for
Environmental Quality (TCEQ) regarding German Pellets. Texas applies a different
methodology for detennining BACT than North Carolina. TCEQ has developed a three-
tiered approach to evaluate BACT proposals in NSR air pennit applications. \ BACT

1 See EPA, Guidance for Detemiinmg BACT Under PSD (1974), available at
htt s://www.e a. ov/sites/ roduction/files/2015-07/documents/bactu sd. df
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ATTACHEMNT B
NCDAQ Response to EIP Comments on BACT Analysis

evaluation beginsatthe Tier I and progresses m sequence to the Tier II and Tier III only if
necessary. 2 The TCEQ detennmed a Tier I BACT was applicable for Gennan Pellets, wiuch
meMls Ae technical practicability and economic reasonableness ofRCOs/RTOs at reducing
VOC have been demonstrated for the industry.

The three-tiered approach to BACT analysis differs from EPA's "top-down" process. The
"top down" methodology results in the selection of the most stringent control technology in
consideration of the technical feasibility and the economic, environmental, and energy
impacts. Control options are first identified for each pollutant subject to BACT and"
evaluated for their technical feasibility. Options found to be technically feasible are ranked
in order of their control efficiency and then further evaluated for their economic,
environmental, and energy impacts. In the event the most stringent control identified is
selected, no further analysis of impacts is perfonned. If the most stringent control is mled
out based upon economic, environmental, or energy impacts, the next most stiingent
technology is similarly evaluated until BACT is determined.

EPA's "top down" approach does not establish controls that are deemed technical practicable
and economic reasonable across an industry (i.e., the Tier 1 approach). Rather, controls are
evaluated for each specific facility based on technical feasibility, control efficiency, and
economic, environmental, and energy impacts.

EPA has approved the North Carolina State Implementation Plan, makmg DAQ the
permitting authority forj^ew Source Review permitting program in the State. DAQ's
evaluation ofBACTat Enviva Sampson is consistent with methodology used by the Division
and is in line with a "top-down" BACT process.

2 Louisiana BACT Detennination for Drax Morehouse

The EIP/SELC letter refers to a BACT determination made m connection with the Drax
Morehouse wood pellets facility in Louisiana. As discussed above, a BACT analysis is a
site-specific case-by-case, state-by-state evaluation. Controls that may be cost effective in
one part of the country (Louisiana) may not be cost effective elsewhere (North Carolina).
One example of regional dififerences m the BACT analyses at Drax and Enviva Sampson is in
the cost of natural gas, which is much lower in Louisiana than in North Carolina. The cost of
natural gas was $3. 96/1, 000 scfin Louisiana in December 2018 compared to $6. 57/1,000 scf
m North Carolina (165% higher cost) during that same time period. Further, natural gas is
not currently available at the Enviva Sampson site, and the cost of the more expensive
propane was used in control cost estimates at Enviva Sampson. Because of the regional cost
difFerences among other factors (e. g., softwood percentage, throughput, etc. ), any
conclusions_drawn from the Drax Morehouse BACT determination are not appropriate for the
situation at Enviva Sampson.

3. Florida BACT Detennination for Enviva Cottondale

2 Air Pollution Control How to Conduct a Pollution Control Evaluation, TCEQ, retrieved from
htt s://www.tce . texas. ov/assets/ ublic/ ermittin /air/Guidance/NewSourceReview/ai oil idance. df
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The EIP/SELC letter refers to a BACT determination made in connection with the Enviva
Cottondale facility in Florida. Florida's cost estimates for VOC controls on the pellet coolers
stacks were reduced because the state excluded the cost of the paniculate matter (PM^control device.
In its request letter for additional information from the Cottondale facility, Florida's Department of
Environmental Protection stated, "[s]ince a paniculate matter control device is ah-eady proposed in the
application as BACT for PM, the Department determines that the cost of the PM confrol device should be
considered a "sunk cost" in determining the costs ofaVOC control. It is a fundamental principle of
engmeermg economics that sunk costs are not be considered in the analysis of future costs of a project. For
tius reason, it is improper to lump the cost of the PM control device in with the cost of the RTO in the
decision to install, or not install, an RTO."3

Because DAQ detennined existing cyclones, are BACT for PM for the PPCs, the cost of the
baghouse or other PM controls post the cyclones is not a "sunk cost" and should be included
in the cost of the RTO on_the PPCs at Enviva Sampson (See Item I.D.6 below). Thus, any
conclusions drawn from Florida's determination are not appropriate for the situation at
Enviva Sampson. See responses for items I.D.6 and II below for more discussion of PM
controls on the PPCs.

Florida ultimately decided an RTO was not BACT for the pellet coolers. Florida's technical
evaluation for the PSD pennit for the Cottondale facility cites economic, environmental, aiid
energy impacts of the RTO as justification for not selecting this control technology as BACT.
The technical evaluation states, "[Florida] finds that these additional environmental impacts
associated with an RTO, coupled with a control cost effectiveness [$4, 090 per ton ofVOC
removed] at the upper end of the range that could potentiaUy be considered acceptable, make
an RTO an inappropriate choice for BACT for the pellet coolers.... Additionally, the
Department notes that in a forested rural area with high biogenic VOC emissions and low
NOx emissions, ozone production is NOx limited. VOC emissions should have little impact
on ambient ozone concentrations in this area."4

C Reliance on a Cost-Per-Ton Economic Analysis to Reject Controls that are Widely Used in the
Wood Pellet Industry is Arbitrary and Capricious and Contrary to the Clean Air Act.

DAQ disagrees with EIP/SELC's contention that use of a cost-per-ton economic analysis is
arbitrary and capricious and contrary to the Clean Air Act.

As discussed above, BACT requires a case-by-case analysis that takes into consideration
GCGnomlc'GnviIOQmGntal, and energy impacts. Therefore, as discussed above, proper application
ofBACT does not always result in the same control technology being applied m all areas of the
country at facilities in the same industry Nothing about DAQ's process in determining BACT
was arbitrary or capricious. Rather, DAQ's process is consistent'with applicable statutes and
regulations.

D. Even Accepting the Cost-Per-Ton Methodology as Valid, Enviva has Improperly Inflated
Control Costs for the Pellet Coolers and Dry Hammermills.

3 Attachment L to EIP's comments. Letter from the Florida Department of Environmental Protection to Enviva
Cottondale LLC, September 17, 2108.

4 Attachment JJ to EIP's comments. Technical Evaluation and Preliminary Determination, Febmary 8, 2019.
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1 . The Economic Analysis Improperly Fails to Account for the Sunk Costs of Controls
Already Required Under MACT.

As noted in the Eff/SELC letter, the permit requires Enviva to, within six months of
issuance of the permit, submit an application for installation of controls on pellet coolers,
pellet presses, and dry hammennills. This requirement stems jfrom actions taken by DAQ
to ensure proper control ofHAP emissions pursuant to Section 112(g) of the Clean Air
Act. On March 1, 2019, DAQ sent a letter to Enviva Sampson notifying the Pennittee of
DAQ's determination that the case-by-case MACT detennination submitted in
connection with Enviva's 2014 Air Quality Permit application No. 8200152. 14B was not
conducted m accordance with 40 CFR 63. 43(d). The'letter stated that, based on DAQ's
review of air pollution conta-ol devices m place at other wood pellet manufacturing
facilities at the time ofEnviva's permit application, Enviva's MACT analysis should
have included controls on the facility's pellet coolers and pellet presses. DAQ therefore
directed Enviva to submit a revised case-by-case MACT detennmation. Enviva
resPonded to DAQ's letter by disputing DAQ's assertion that Enviva's September 3,
2014 permit application had been deficient. This dispute was resolved through a
settlement agreement, which obligates Enviva to submit a permit application within six
months of issuance of this permit requesting authorization for installation of an
RCO/RTO to control VOC and HAP emissions from the pellet presses and pellet coolers
as^contemplated by DAQ's March 1, 2019 letter. The agreement also requires Enviva to
submit an application for installation of an RCO/RTO toconti-ol VOC and HAP
emissions from the dry hammennills (or an engineering solution that will result m equal
or greater JVOC and HAP reductions). As a result of the control technology that DAQ is
requiring Enviva to install, and the significant reductions in VOC emissions that will
occur as a result of these controls, DAQ anticipates the facility may no longer be a major
source of VOC emissions and therefore, no longer be subject to BACT when this control
technology is implemented. In the event Enviva does not seek reclassification of the
facility as a PSD minor source m connection with installation of these controls, Enviva
will be required to seek a modification ofBACT limits in the permit to ensure that such
limits are no less stringent than limits established pursuant to Section 112(g) of the Clean
Air Act (See Clean Air Act, Section 169).

At this time, the specific design of control technology has not been established and the
associated costs are unknown and may depend upon the outcome of the pennittmg
process associated with those controls. That permitting process is not a part ofthTs
permittmg action. For the foregoing reasons, DAQ does not think it is appropriate to
account for the installation ofMACT controls as a sunk cost at this time. ^

2. Enviva Failed to Consider Numerous Control Alternatives as BACT and Therefore Failed
to Consider More Cost-Effective Control Alternatives

EIP/SELC contends Enviva Sampson should have considered a single RTO/RCO to
control combined emissions from the dry hammermills and PPCs and rerouting emissions
to thedryer furnaces and/or dryer RTO as control alternatives in it is cost analysis for
BACT. Discussion on these control alternatives are provided below:
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sin8le RTO/RCO Controlling Dry Hammermills and Pellet Coolers - On August 1,
2019, DAQ requested Enviva Sampson to submit a revised cost analysis containing
this control alternative. Enviva Sampson initially submitted the revised cost analysis
on August 2, 2019 but errors were discovered in the calculations. Enviva Sampson
subsequently submitted the corrected cost analysis for this alternate control option on
August 15, 2019. Attachment I to these comments provides the detailed cost analysis
for this control option. As shown in Table 1 below, a larger RTO to control
emissions from the combined dry hammennills and PPCs is not cost effective.

Utilizing the Dryer Furnaces and/or Dryer RTO - On August 1 , 2019, DAQ
requested Enviva Sampson to submit a revised cost analysis containing this control
alternative. In an e-maU dated August 2, 2019 Enviva Sampson provided information
indicating this control option is technically infeasible due to limitations of the
furnace's secondary air fan, as described below:

The furnace manufacturer advises Enviva that the only safe location to add VOC
laden combustion air to the furnace is as secondary combustion air. The amount
ofVOC laden combustion air added cannot exceed the amount of secondary
combustion air needed under the varying operating conditions of the
furnace. The amount of secondary combustion air required is afifected by
variables such as ambient air conditions, fuel quality and moisture content,
operating load, and heat load required for processing. Taking all these factors
into consideration, only about 35 % of the capacity of the fan can be substituted
as secondary combustion air when the fiimace is operated at normal load.

The design air flow for the dry Hammer Mill RCO is 120, 000 actual cubic feet
per minute (acfai) and is 90, 000 acfin for the Pellet Mill/Cooler RCO. Thirty-
five percent of fan [capacity] is 20, 000 acfin. Even ifEnvivawere to ignore the
varying operating conditions of the fiimace discussed above, with the existence of
storage vessels between the dryer and downstream unit operations, the furnace
secondary air fan is not capable of accommodating the total flow needed for
adequate treatment ofVOC-laden air."

RCO as a Control Option - EIP/SELC also contends Enviva Sampson should have
considered a RCO in its cost analysis. On August 23, 2019, DAQ requested Enviva
Sampson to submit cost analyses for RCOs. Enviva submitted cost estimates for
RCOs on the dry hammennill and the pellet coolers on August 29, 2019 and
estimates were received on September 10, 2019 for the dry wood handling and the
combined dry hammermills and PPCs. The results of the costs analysis for the RCOs
are included in Table 1 and show that the RCOs are slightly less expensive to operate
and have a slightly lower cost per ton than the RTOs for these sources.

Because RCOs were shown to be less expensive to operate, DAQ requested Enviva
Sampson to submit an updated BACT analysis for VOC emission sources. The
revised BACT analysis was received on September 10, 2019. Enviva Sampson's
revised analysis specify rejected RCOs as BACT based on the cost ineffectiveness
and the additional environmental and energy impacts.
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3/ E^viv^s cost Estimatesfor the Dry Hammermills and Pellet Coolers are Far Higher than
the Cost Estimated Using EPA's Control Cost Manual.

On July 26, 2019, DAQ requested Enviva Sampson to submit a revised cost analysis for
controls on the dry hammennills and pellet coolers. Enviva Sampson initially submitted
the revised cost analysis on August 2, 2019 but errors were discovered in the calculations.
On August 15, 2019, Enviva Sampson subsequently submitted corrected revised control
costs for RTOs on the dry hammemiills, the PPCs, and the combined exhaust from the
dry hammermills/PPCs using methodology in EPA's Control Cost Manual. The revised
control costs are provided in Attachment 1 and are summarized in the table below. The
revised control costs indicate RTOs on these emissions are not cost effective on a dollar-
per-ton basis.
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Table 1. Revised Control Costs

ATTACHEMNT B
NCDAQ Response to EIP Comments on BACT Analysis

Emission Point

Number(s)

ES-CLR-1 throu h6

ES-HM-1 through 8

ES-CLR-1 through 6
and

ES-HM-1 throu h 8

ES-DWH

ES-CLR-1 throu h6

ES-HM-1 through 8

ES-CLR-1 through 6
and

ES-HM-lthrou h8

ES-DWH

Emission Point
Number(s)

UnWService

Description

Pellet Coolers

Dry
Hammermills

Pellet Coolers
and Dry

Hammermills

Dry wood
handlin

Pellet Coolers

Dry
Hanimermills

Pellet Coolers
and Dry

Hammermills
Dry wood
handlin

Unit/Service
Description

Control

Option

RTO

RTO

RTO

RTO

RCO

RCO

RCO

RCO

Control

Option

VOC Control
Efficiency

VOC Controls- RTOs
Uncontrolled
VOC PTE
Emissions

TP

572 95%

168 95%

740 95%

41 95%

VOC Controls- RCOs
572 95%

168 95%

740 95%

41 95%

PM Controls

VOC ControUed
Emission Rate

(ton/yr)

28.6

8.4

37.0

2.0

28.6

8.4

37.0

2.0

Pellet Coolers ba house

Uncontrolled
PTE

Emissions
TP
151

PM Control
Efficiency

(%)

PM ControUed
Emission Rate

(ton/yr)

99% 1.5

voc
Reduction

(ton/yr)

543.4

159.6

703.0

36.8

543.4

159.6

703.0

36.8

PM
Reduction

(ton/yr)

149.5

Total Annual
Cost
($/yr)

$3, 740, 642

$2,934, 883

$6, 553, 936

$598, 594

$3, 715,499

$2, 907, 090

$5, 869,334

$541, 505

Total Annual
Cost
($/yr)

$1,072, 056
ES-CLR-l throu h6

Notes:

L. voc contr01 efficiency fromUS_EPA Air Pollution Control Technology Fact Sheet: Regenerative Incinerator (EPA-452/F-0
htt s://www3. e a. ov/ttn/catc/dirl/fre en. df ~" ----- - --- v--. -,. -v, --^^.

2. Control costs for the RTOs on the ellet coolers includes cost of ba house, as this e ui mentis re uired to ensure ro ero erationoftheRTO.

Technology Cost
Effectiveness
($/ton VOC
Removed

$6, 884

$18,389

$9,294

$15,440

$6,838

$18,215

$8,349

$13,968

Technology Cost
Effectiveness

($/ton PM
Removed

$7, 171
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EIP/SELC's comments include annualized costs for the PPCs and the dry hammennills
based on the methodologies in EPA's Control Cost Manual in its comments. EIP/SELC
did not provide documentation for its annualized cost calculations for the RTOs, which
were given as $1,062, 597 for the dry hammennills and $1, 141,000 for the PPCs.
EIP/SELC's comments do not provide a basis for concluding that Enviva Sampson's
annualized cost calculations are mcorrect.

4. Enviva's Cost Estimates are Far Higher Than in Previous Enviva Applications.

On August! 5, 2019, Enviva Sampson submitted revised control costs for the dry
hammennills and the PPCs using methodology in EPA's Control Cost Manual/These
revised costs are comparable to the costs on vendor estimates submitted in the 2018
pemiit application and are larger than reported in the 2014 permit application.

Potential emissions ofVOC cited in the 2018 pennit application increased due to
expanded production (25% increase in pemiitted throughput), increased softwood percent
(pennitted at 100%), and revised emission factors. The table below compares potential
VOC emissions as provided in the 2014 and 2018 pennit applications.

Emissions Unit

2014 ermit a Ucation

UncontroUed VOC
emissions (tpy)

2018 erniita
Uncontrolled

VOC emissions

lication

ControUed VOC
emissions (tpy)

D erS stem 288.3
Green Wood Hammermills 72.2
D Hammermills 34.4
Pellet Presses and Coolers 227.6
Dried Wood Handlin

Total Emissions 622.5
Notes:
. Uncontrolled emissions from dryer system and green wood hammennills calculated with a 95% conti-ol

efificiency from the RTO.
. No controls on VOCs in 2014

1011.6

167.5
572.2
40.8

1792.1

50.6

167.5
572.2
40.8
831.1

As noted in the table above, uncontrolled VOC emissions increased from 622. 4 tpy to
1,792 tons per year in the 2018 permit application. The increase in VOC emissions (2.9
times 2014 levels) results in higher costs due to larger RTOs and increased natural
gas/propane consumption. Therefore, the control costs are expected to be much higher in
the 2018 BACT analysis.

EIP/SELC also contends Enviva Sampson should have considered an RCO in its cost
analysis DAQ requested Enviva Sampson to submit a revised BACT analysis that
included an economic, environmental, and energy impacts for RCOs. Envi'va Sampson
submitted the revised analysis on September 10, 2019. As discussed in Section I.D.2
above, the revised analysis rejected RCOs as BACT based on cost ineffectiveness and
additional environmental and energy impacts.
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5. The Pellet Cooler Cost Analysis Improperly Considered the Cost ofParticulate Matter
Controls as Part of the Cost ofVOC Controls.

DAQ concluded that BACT for PM from the PPCs are cyclones. Because additional PM
controls are required to ensure proper operation of the RTO, including those costs in the
cost analysis is appropriate. See responses for items I.D.6 and II below for more
discussion ofPM controls on the PPCs.

6. Enviva Has Failed to Demonstrate that It Cannot Install RTO/RCOs on the Pellet Coolers
as Currently Equipped with Cyclones

Control ofparticulate matter is essential to ensure proper operation ofRTOs. Particulate
matter control must be placed upsta-eam of thermal oxidation controls to remove
unwanted particulate matter that can cause plugging of heat exchange media or result in
unsafe operations such as fires and other significaiit operational and maintenance related
difficulties.

Several different types of heat transfer media are used for RTOs, including random
ETCki^^ monolithic (honeycomb) structured block, and corrugated stmcture packing.
The different media are able to accommodate varying levels ofparticulate matter in the
inlet stream. For instance, "vendors recommend adding particulate removal devices
upstream of the RTOifAe particulate concentration is greater than 0. 005 gr/dscfto 0. 002
gr/dscf, "36 for monolithic packing according EPA's Control Cost Manual. Other types
ofRTOs can handle higher PM loads. An online search of literature found some RTOs
that can handle inlet stremis with particulate matter up to 0.02 gr/dscflt. 37 The existing
cyclones on the PPCs at Enviva Sampson are estimated to have an outlet PM loading of
0 04 gr/dscf which is higher than inlet PM loadmg referenced m these examples.
Therefore, PM controls beyond the existing cyclones at Enviva Sampson are^wan-anted
when used prior to a RTO.

In an e-mail dated August 2, 2019, Enviva Sampson provided specific examples of the
oplr^ti°^ ̂  sl]!ety concems associated with using only a cyclone for PM control prior
to RTO/RCO. The use of cyclones only to control PM prior to RTO/RCOs has resulted
m explosions within ductwork and downstream thermal oxidizers in certain applications.
In short, cyclones provide insufficient particulate control of flue gas streams being
processed by a downstream themial oxidizer. Fiber that would otherwise be confrolled
by a bagfilter or wet scmbber can accumulate in the RCO/RTO packing and result in the
following:

. smoldering resulting in formation ofVOC and CO that reduces the overall confa-ol
efficiency of the thennal oxidative device and contributes to higher than expected
emissions;

. causing the RCO to overheat and shutdown to prevent more catastrophic results;

. causing a series of deflagration events that can damage or destroy the RCO;

. increased risk of upstream equipment failure, and;

36 Chapter 2, Incinerators and Oxidizers, EPA's Cost Control Manual, November 2017, retrieved from
h^s:^/www. e a. ov/sites/ roduction/files/2017-12/documents/oxidizersincinerators cha ter2 Ttheditionfinal. df
37 Information on NESTEC RTO retrieved from htt s://www.nestecinc. coiTi/ -content/u loads/2017/oT/RTO-
Sell-Sheet. df
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. increased safety risk to plant personnel and neighbors.

7. Enviva's 20% Contingency Factor is Far Too High for RTOs

DAQ agrees that the contingency factor of 20% used in Enviva Sampson's initial cost
analysis is higher than cited in EPA's Control Cost Manual. The manual indicates
contmgency factors can rmge from 5 to 15% of the total capital investment (TCI). On
August 15, 2019, Enviva Sampson submitted a revised cost analysis that used a
contingency factor of 10%, which is in line with guidance from EPA's Control Cost
Manual. As shown in Table 1 above, the revised cost analysis continues to demonstrate
that RTOs on the dry hammennills and PPCs and that bagfilters on the PPCs are not cost
effective.

8. The Cost Analysis for the Dry Hammermills Appears to be Inflated Compared to the Pellet
Coolers.

Enviva Sampson revised its cost analysis using EPA's Control Cost Manual. The revised
analysis^for^the dry hammemulls eliminated the media replacement cost, reduced fuel usage
?^?e R^°' reduced the contingency factor to 10%, and corrected the life expectancy of Ae
RTO to 20 years. These changes should eliminate any concern that the dry hammemull costs
have been inflated. (Note that annual operating cost reported in the 2018 permit for the RTO
on the dry hammennills is $2, 926, 411 compared to the'revised estimated based on EPA's
Control Cost Manual is $2, 934, 883.)

9. Enviva Underestimates VOC Emissions From the Dry Hammermills

DAQ disagrees that the VOC emissions from the dry hammermiUs at Enviva Sampson
have been underestimated and does not agree with EIP/SELC's use of a VOC emission
factor of 1.4 Ib/ODT for the dry hammermills at Enviva Sampson. Facilities ideally
develop emission factors from site-specific testing during representative operating
conditions. Emission factors developed from testing at other similar facilities can be used
absent site-specific test data. However, care must be taken when applying an emission
factor from one facility/source to another to ensure the representativeness of that
emission factor For wood pellet facilities, emissions may vary from facility to facility
based on the softwood percentage, type of equipment (e. g., vertical vs. horizontal
hammennills), die sizes (surface area), among other factors.

An example of specific differences between facilities is in the hammennills at Cottondale
andEnviva Sampson. The emission factor of 1.4 Ib/ODT was developed from testing at
the Cottondale facility, which operates mostly vertical hammennills. Enviva Sampson
operates only horizontal hammennills. Joe Harrel ofEnviva Sampson indicated via e-
mail that the facility uses "horizontal [hammermills] with fresh air sweep systems that
conveys the wood fiber to the cyclone We have discovered [that] fresher sweeps cool

the wood fiber that exits the hammermills causing lower wood temperatures."

Because lower temperatures may lead to lower VOC emissions from the horizontal
hammemulls> applying an emission factor based on testing at vertical hammemiills (e. g.,
1.4 Ib/ODT from the Cottondale facility) would be mappropriate for Enviva Sampson
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The assumption that horizontal hammermills have lower VOC emissions will be
confinned through the extensive testmg required in the final permit for Enviva Sampson.

10. Total Corrected Cost Determinations

;". Dry Hammermills Dedicated RTO/RCO

DAQ disagrees with EIP/SELC's calculation ofcost-per-ton for the dry hammermills.
As noted in response to item 9 above, DAQ does not agree with EIP/SELC's use of 1.4
£ ??T as ,an emission factor from the dry hammermills. DAQ also disagrees with using
2014-cost data as the "corrected cost" for evaluating BACT for'the dry hammermills.
The 2014 cost data is not valid because the RTO was sized for lower VOC emissions
based on a smaller throughput (25% less) and lower softwood percentage. Therefore,
simply scaling 2014 costs using a cumulative rate of inflation is not appropriate.

ii. Pellet Cooler RTO/RCO

DAQ dlsagree^with using 2014 cost data as the "corrected cost" for evaluating BACT
for the PPCs. The 2014 cost data should not be used because the RTO was sized for
lower VOC emissions due to a smaller throughput (25% less) and lower softwood
percentage. Therefore, simply scaling the 2014 cost using a cumulative rate ofinHation
is not appropriate. Additionally, EIP/SELC did not consider the cost of additional PM
controls, which is necessary to ensure proper function of the RTO. Note the 2014 BACT
analysis also included the cost of additional PM control in the cost estimate for the RTO.

iii. Single RTO/RCO Controlling Dry Hammermills and Pellet Coolers

On August 1, 2019, DAQ requested that Enviva Sampson submit a revised cost analysis
containing this control alternative. Enviva Sampson initially submitted the revised cost
analysis on August 2, 2019 but errors were discovered in the calculations. Enviva
Sampson subsequently submitted revised cost analysis on August 15, 2019 that indicated
a single RTO on the dry hammemiills and PPCs is not cost effective. (See Table 1 and
Attachment 1). DAQ also disagrees with using a cost analysis for another facility (Drax
Morehouse) as the basis for EIP/SELC's "corrected cost. " 'As noted in Item I.B above.
control costs are site-specific, and thus, control costs developed for a Drax Morehouse
plant in Louisiana should not be used to represent control costs for Enviva in Sampson
County, North Carolina.

iv. Utilizing the Dryer Furnaces and/or Dryer RTO

This control was determined to be technically infeasible as discussed previously in
response to Item 1. D.2.

11. Neither Enviva nor DAQ Have Provided Support for the Vague Claim that RTOs/RCOs
Would Not Be Environmentally Beneficial.

1. Reducing 700 tons ofVOCs is a Net Benefit Despite Minor Increases in Other
Pollutants.
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Ozone fonnation is a complicated nonlinear process that requires certain meteorological
conditions in addition to VOC and NOx emissions. 38 Although decreasing VOCs
emissions can lead to decreased ozone formation, the importance of increases in NOx
enussions should not be discounted, especially in areas like North Carolina that are "NOx
limited" with respect to ozone formation. Based on 20 years of experience and scientific
research. North Carolina's approach to control NOx emissions instead ofVOC emissions
has proven to be the most effective method for reducing ozone m the state, 39 and future
reductions in VOC emissions may have little to no impact on ambient ozone
concentrations. 40

In their comments, EIP/SELC relies on VOC/NOx ratios and associated isopleths to
justify the benefits of increased VOC reductions. While ozone isopleths help
demonstrate the relationship between VOCs and NOx in ozone fonnation^the state of
the science has evolved far beyond simply using these graphs for calculating the
complex reactions of ozone fonnation. EPA discusses limitations of using this
simplistic approach m determining the effectiveness in ozone reduction in its initial
(1996) Photochemical Assessment Monitoring Station (PAMS) Data Analysis "Results"
Report. The report states, "[while] the VOC/NOx method is theoretically sound,
application of the technique has several limitations:

1. Historically, applications have relied upon morning, center-city VOC and NOx
measurements, yet the ratio varies widely in time and space. PAMS improves the
spatial and temporal coverage of data, and therefore tempering this particular
concern.

2. Assuming only limited measurement-related difficulties, the ratios delineating
NOx and VOC-limited regimes vary with time and location and are affected by
vertical mixing processes that often are not accounted for in surface
measurements. Additionally, the prevailing atmospheric chemistry (e. g.,
composrtion and age of air mass) can impart different control responses at the
same VOC/NOx ratios.

3. Inconsistent and uncertain measurement techniques affect the ratio. These include
vanous interpretations of total [non-methane volatile organic compounds]
NMOC, measurement uncertainties and artifacts in NOx and NMOC, and the
representativeness of observations (this latter issue is more problematic for
emission inventory evaluation).

38 Guidance on the Development of Modeled Emission Rates for Precursors (MERPs) as a Tier 1 Demonstration
Tool for Ozone and PM2. S under the PSD Pemiitting Program, April 30, 2019, retrieved fi-om
h s://www.e a. ov/sites/ roduction/files/2019-05/documeiits/me s2019. df
39 Letter from the North Carolina Division of Air Quality to Mary S. Walker of the US EPA, May 10, 2019,
retrieved from h_s://ffles. nc. ov/ncde /Air%20 ualit / laimin'attainment/1101 voc work ractices/i-'-Final-
Sec 110-l-VOC-WP-Stds-Transmittal-Letter-0510 19-SPeCS. df
40 Letter from the North Carolina Division of Air Quality to EPA Docket Center, February 13, 2017 retrieved from
h s://www.cleanairact.or news/documents/NorthCaroiinaDE -2-13-2017. df
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By Aemselves VOC/NOx ratios probably cannot be used unambiguously to infer NOx
or VOC control strategy effectiveness. However, in combination with other observational
(and gridded model techniques), the VOC/NOx method adds corroborative value. "41

2.̂  The Environmental Impacts Portion Ignores HAP Emissions and Secondary Particulate
Matter Formation

EPA discusses the consideration of emissions of toxic and hazardous air pollutants
(HAPs) in its draft guidance for BACT analysis. According to the draft guidance, the
generation or reduction ofHAPs should be considered as part of the environmental
impacts analysis for BACT. Several acceptable methods, "including risk assessment, exist
to mcorporate air toxics concerns into the BACT decision. EPA has acknowledged that
the pemiitting authority (i. e., DAQ) "has flexibility in detennimng the methods by which
it factors air toxics considerations into BACT determinations, subject to the obligation to
make reasonable efforts to consider air toxics. "42

DAQ considered the enviromnental impact ofRAPs in its evaluation of the facility's
compliance with NC Air Toxics Regulations. Acetaldehyde, acrolein, fomialdehyde,
methanol, phenol, and propionaldehyde are the HAPs expected to be emitted from the dry
hammemulls and the PPCs at Enviva Sampson. All of these except for methanol and
propionaldehyde are also considered toxic air pollutants (TAPs) under North Carolina's
Air Toxic regulations Enviva Sampson conducted facility-wide air dispersion modeling
for phenol and formaldehyde to demonstrate compliance with NC Air Toxics
Regulations. No air dispersion modeling was required for acetaldehyde because
emissions from this TAP were below its TAP permitting emission rate (TPER). The dry
hammennills and PPCs were modeled without VOC controls as specified in the pennit
applicatk)n. Nancy Jones of the Air Quality Analysis Branch (AQAB) ofDAQ approved
the air dispersion modeling in a memorandum dated July 25, 2019. The memo'mdicated
the air dispersion modeling adequately demonstrates compliance on a source-by-source
basis for all TAPs modeled. Thus, the TAPs/HAPs modeled do not present an "an
unacceptable risk to human health, " even with no VOC controls on the dry hammermil
and PPCs.

Because methanol is not a TAP, no air dispersion modeling was conducted for this
pollutant. While emissions ofmethanol are larger than other HAPs/TAPs emitted from
Enviva Sampson, methanol is one of the least toxic HAPs. A general indication of
relative toxicity can be ascertained by comparing the reference concentrations (RfC) of
methanol and chlorine, both of which are noncarcinogens. Chlorine has a RfC of
0. 00015 mg/m3 while the RfC for methanol is 20 mg/m. 3 Given the low toxicity of
methanol and chlorine's margin of compliance with its acceptable ambient level (<1% of
the AAL), DAQ does not anticipate any health risks due to eniissions ofmethanol from
Enviva Sampson, even with no VOC controls on the dry hammennills and PPCs.

41 Chapter 4, Observational Based Methods for Determuiing VOC/NOx Effectiveness, in EPA EPA-454/R-96-006.
Retrieved from ht s://www3. e a. ov/ttnamtil/files/ambient/ ams/cha 4. df ' -- ' "~"~ ""''
42 New Source Review Workshop Manual: Prevention of Significant Deterioration and Nonattainment Area
Permitting, DRAFT, October 1990, retrieved from htt s://www. e a. ov/sites/ roduction/files/2015-
07/documents/1990wnian. df
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EPA has recently finalized giudance for addressing ambient impacts of ozone and PM2.5
precursors m nonattainment areas, such as North Carolina, in its Guidance on the
Development of Modeled Emission Rates for Precursors (MERPs) as a Tier I
Demonstmtion Tool for Ozone and PM2. 5 under the PSD Permitting Program. The
MERP framework may be used to describe an emission rate of an mdividual precursor
that is expected to result in a change in the level of ambient ozone or PM2. 5, as
applicable, that would be less than a specific air quality threshold for ozone or PM2. 5 that
a permitting authority adopts and chooses to use in determining whether a projected
impact causes or contributes to a violation of the NAAQS for ozone or PM2. 5, such as
the significant impact levels (SILs) recommended by EPA. In the context of the PSD
program^ precursors to ozone include VOCs and NOx and precursors to PM2. 5 generally
include S02 and NOx. In other words, VOCs are not evaluated as a precursor to'PM2. 5'
m EPA'S guidance for a Tier 1 demonstration under the PSD permitting program. 43
DAQ has considered environmental impacts resulting from the installation of
RTOs/RCOs on the VOC emission sources in detennining BACT. At the request of
DAQ, Enviva Sampson submitted a revised BACT analysis for VOC emission sources on
September 10, 2019. The emissions from these controls are provided below.

Emission Source

PPCs

Dry Haxnmermills

PPCs and Dry
Hammennills

Dried Wood Handling

Notes:

Control
Technology

RTO

RCO
RTO
RCO
RTO
RCO
RTO
RCO

NOx
6. 96
4.24
6. 85
3. 84
13. 82
8. 08
1. 15
0.65

S02
0. 025
0. 013
0.027
0.015
0. 052
0. 028
0. 004
0.002

Emissions t
PM
0. 32
0. 17

0. 035
0. 19
0.67
0. 36
0. 06
0.03

co
4. 29
2. 72
4. 03
2.30
8.32
5. 02
0. 68
0.40

voc
0.46
0.25
0. 50
0.27
0.96
0. 52
0. 08
0. 04

GHG
5,697
3,079
6,298
3,403
11,995
6,482
1,030
557

These emissions differ than provided in the Prelimmary Determination and have been updated to reflect the
revised BACT anal sis submitted on Se tember 10, 2019.

The GHG emissions above account only for the combustion of propane m the
RTOs/RCOs. DAQ estimated additional GHG (C02) resulting'from combustion the of
VOCs (assumed to be alpha pinene) in the exhaust from the diy hammennills, the PPCs,
combined diy hammermills and PPCs, and the dry wood handling. (See calculation in
Attachment 2). The estimated GHG emissions are provided in the table below.

Emission Source

PPCs
D Hammermills
PPCs and D Hammennills
Dried Wood Handlin

PPCs
D Hammermills

C02e from RCO/RTO
ton/ r

5,697
6,298
11,995
1,030

3,079
3,403

RTO

RCO

C02 from alpha Pinene
ton/ r)

1,755
516

2,271
126

1,755
516

Total C02 (ton/yr)

7,452
6,814
14,266
1, 156

4,834
3,919

43 Op. Cit., MERPS, April 30, 2019
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Emission Source C02e from RCO/RTO
ton/ r

6,482
557

PPCs and D Hammermills
Dried Wood Handlin
Notes:

Emission calculations assume 95% control efficienc in the control device.

C02 from alpha Pinene
ton/ r

2,271
126

Total C02 (ton/yr)

8,753
683

II. The Pellet Cooler BACT Determination for Particulates is Also Flawed.

DAQ does not agree that the BACT detennination for baghouses on the PPCs is flawed because it
S^o^cost^er'ton methodto dismiss controls that are not cost effective. However, DAQ
acknowledges that more detaills needed regardmg the adverse environmental impact ofsolid'waste
generated from the disposal ofbaghouse filter media and requested this data in an e-mail dated
August 1 ̂ 2019. Enviva Sampson responded to this request via e-mail dated August 2, 2010 and
provided followmg additional infonnation:

Bag replacements would be required every 45 days resulting in a total of 960 bags from 6
baghouses to conti-ol PM from the pellet coolers. 'This is estimated tobemoreAanT60, 000 Ibs
of solid waste generation annually that would be disposed of in a landfill.

III. The Draft Permit Authorizes Unlawful Periods of Exemption From BACT Limits Durii
Startup, Shutdown, and Malfunction

The_language exemPtm§ BACT during startup, shutdown, and malfunction (SSM) events is a
canyover from the current permit (10386R03), and DAQ agrees this language should be~
clarified.

The definition ofBACT allows for a design, equipment, work practice, operational standard or
combination thereof to be prescribed to satisfy the requirement for the application of BACTm
situations where the imposition of ail emissions standard is infeasible. DAQ has'detemuned'that
syc h^is the case during SSM events at Enviva Sampson and the SSM pemiittmg'languagew'iUbe
clarified.

IV. Failure to Model Emissions and Provide Accurate Emissions Information Reeardir
Bypass Scenarios Renders the Draft Permit Deficient

A. DAQ Must Require Ambient Air Impacts Modeling Prior to Issuance of the Final Pennit.

DAQ required Enviva Sampson to submit revised air dispersion modeling to address the
?ar?p !nd i?1? b,yp^! scenarios for the famace. The revised air dispersFon modelmg~was
received on July 1, 2019. Nancy Jones of the AQAB ofDAQ approved of the revised air"
dispersion modeling m a memo dated July 25, 20^19. The memo indicated the revised aTr
dispersion modeling (which included the bypass scenarios) adequately demonstrated~that
emissions of total suspended particles (TSP) will not cause or contribute to an exceedance of
Aestate.Ambi.ent Air Quality stalldard (SAAQS). The revised air dispersion modeling'als^o
demonstrated that compliance is indicated for all TAPs modeled.

The malfunction bypass for the furnace and tfae dryer were not included in the revised air
dispersion modeling. Section 8.2.2(d) Source Data Requirements, Appendix W to 40 CFR
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?^5il. Jipecifies. ?at malfullctions Aat may result in excess emissions are not required to be

modeled'_unless the malfunctions are Ae result of poor mamtenance, careless'op^ratfonro i"
other preventable conditions. DAQ anticipates any malfunction emissions'fromEnwa
sampson m11 be unplanned and unavoidable and not the result of defident operational"
practices. Thus, modeling of malfunctions is not required. If excess emissions^are'not the
result of a malfunction (i. e., emissions caused entirely or in part bypoor'mamteiTaiice','
careless operations or any other upset condition within the controi'oftheemTssioiTi
DAQ can require modeling in these situations. " """"""" "-'"'/'

.

The. cold~. startup' "idle mode'" and Planned shutdown scenarios for the furnace bypass were
_m_the^eTise?, air disPerslon modeling. Emissions from the dryer bypass'dunng

sluitdow^are minimal because neither furnace nor dryer are operatmg and £e dryer A-mn is
empty. Therefore, the dryer bypass was not included'in the revised ah- dispersion modelfr

of the minimal emissions.

B. Enviva Improperly Failed to Quantify Emissions From Dryer Bypass Events

The diyer bypass is only operated under two conditions - malfunction and planned shutdown.
i a letter dated May 10, 2019, Enviva Sampson provided the following description of these

two events:

Malfunction^The dryer system can abort due to power failure, equipment failure, or furnace
! [RTO] goes offline because of an interlock failure, the dryer immediately'aborts.

. can occur if the dryer temperature is out of range or due to equipment or power faHure.'
is also triggered if a spark is detected.

plaDDed. shutdowD: During Plalmed shutdowns, as the remaining fuel is combusted by the
T: Se Terat^r reduces th.e c?u^.mput to the dlyer- when only a smalfamount of chips

r^l^^dryer drum is e^nptied- The dryer bypass stack is then opened, and a7urge~a?'
fan is used to ensure no explosive build-up occurs in the drum. Emissions'dunng £Tsetm^
are minimal as the furnace and dryer are no longer operating.

?-eea^s^m^l?n?i?ns ^re mlexPected emissions and are difficult to quantify, they do not
^e^o-belnclu^ed in Ae, air disPersion modelmg as discussed previously. DAQ agrees that
emissions from the dryer bypass during shutdown are mimmal because neither the'famace"
nor dryer are operating, and quantification of these emissions is not needed due to the
minimal emissions.

v'_DAQShould Require stack Testing at 100% Softwood or the Maximum Softwood Content
Facility is Capable and Authorized to Process

^;va, samp^on is^urrently limited to 50% softwood bya Special Order by Consent with DAQ
3-003). When the revised permit is issued, the'facility will be able to operate atupto^

^^slft^ood". ^he permi^limits lnitial testing to 800/0 softwood to ensure the'faciiitycm
demonstrate compliance with emission limits pnor to operating at 100%~softwood"The'
limitation should not be construed to mean that DAQ requires no testing above 80%. In fact, the
Draft Permit specifically requires Enviva Sampson to conduct periodic 'source te'sting within 90"

at 90% softwood.
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The pennit requires an extensive testing regime, including initial testing at permit issuance and
upon completion of the softwood expansion project, and periodic testing when either the
sofitwood percentage or throughput increase by 10 percentage pomts. At a minimum, Enviva
Sampson must conduct testing annually at its maximum normal production rate and the
maximum normal operating softwood percentage. IfEnviva Sampson is operating at a softwood
percentage at or near 100%, these conditions will be reflected in the periodic annual performance
test.

VI. The Draft Permit Lacks Monitoring Sufficient to Assure Compliance with the Applicable
20% Opacity Limit

(1) DAQ has not demonstrated that monthly monitoring is sufficient to assure compliance with a
20% opacity limit that applies at all times,
(2) DAQ has not demonstrated that the parameter being monitored ("normal" opacity) correlates
with demonstrating that opacity remains below 20% at all times,
(3) the permit fails to specify the method that the facility must use to detennine opacity.

These visible observation procedures are long established by DAQ and are sufficient to
ensure compliance with 15A NCAC 02Q . 0521. EPA periodically conducts audits ofDAQ's
Title V pennitting program and routinely reviews Title V permits. EPA has never indicated
DAQ s visible observations procedures are in anyway deficient or fail to meet the intent of
the Title V monitoring requirements.

(4) the permit lacks recordkeeping and reporting needed to document the results of required
momtonng.

The permit does require sufficient recordkeeping as specified in Section 2. 1 A.3.d, which
states the following:

Recordkee in [15ANCAC 02Q .0308(a)]
d. The results of the monitoring shall be maintained in a logbook (written or electronic

format) on-site and made available to an authorized representative upon request. The
logbook shall record the following:
i. the date and time of each recorded action;
ii. the results of each observation and/or test noting those sources with emissions

that were observed to be m noncompliance along with any corrective actions
taken to reduce visible emissions; and

iii. the results of any corrective actions performed.

See response to Comment VIII below in regard to reporting.

VH. DAQ Should Require Enviva Sampson to Prepare and Implement a Fugitive Dust Control
Plan

Pursuant with 15A NCAC 02D . 0540(d), a fugitive dust plan is triggered by "a second
substantive complaint in a 12-month period. " No fugitive dust complaints have been received
against Enviva Sampson since its operation began in October 2016. Requiring a fugitive dust
plan at this point is not appropriate.
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VIII. The Draft Permit Should Implement Periodic Reporting Requirements

Facilities holding Title V permits are required to submit reports of any required monitoring at
least every six months pursuant with 40 CFR 70. 6(a)(3)(iii)(A). Although classified as a Title V
facility, Enviva Sampson has not yet been issued a Title V pennit. Pennits issued in accordance
with 15A NCAC 02Q .0300 procedures (aka referred to as "R" permits), such as Enviva
Samson's Draft Pennit, do not require semiannual reporting of monitoring activities. However,
DAQ can include semiannual reporting in "R" permits if deemed necessary to ensure compliance
pursuant with 15A NCAC 02D .0605(b).
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ATTACHEMNT 1
Revised Control Cost Analysis
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RTO Cost Calculations
Dry Hammennill VOC Emissions

ES-HM-1 tfa-ough 8
Enviva Pdtets Sampson, U.C

Faison, Sampson Courty, North Carolina

Capital Ei^iipmem Costs

Drect mstaBalioncnsts

ImBrect nstollation costs

Direct Annual Costs

Operatic labor

Mamenance

Utilities

toiBrectAnnind Costs

incinerator+au)iiliafvequpmerrt $

bctnanentation $
&lest3x S

fnight S
Total Purchased EqiBpment Costs S

Foundal«msandsi<iparts S
Handling and etection S

Electrical $
Pf% S

InsitetionhH-diKtwDri; S

Pa'MSne S
Total Direct tasanation Casts S

Tola] Direct Costs $

Eiigineerirs $
Construction and field expenses $

Contractorfees $

Stat-iy $
Perfonnaaicetest S

Total Indirect Instalation Costs $

Cttntii^encyatlOW S

TotalCa . Investinenit S

Opeotot- $
Supervisor S

labor $
Matersls S

Propane Us^e S

Bearidty $

Overtiead S

Admin Charges S
Property Taices S

fcuurance S
Capita! Recovery $

TOTAL ANNUAL OPERATING COST S

ui

Ill,'

ui

costs

nt costs

casts

1,975,364 
E^uati°" z33 h1°"> EPA Cost C&ntrol Manual, Olxidcer and IndnMator Section,
based on maxmium measured flow rates corrected to standard condMons.

197,536 lOMofincmeratDTandauxBiarvequptnentcfliSts
59,2G1 316 of indnerator and auxiliary eqiqpmeiitmsts
9S,76S 5« of incinerator and auMliaryequgimefitoKts

2,330929

IS6.474 896 of trtal purchased equ-pment costs
326,330 14S6oftBtal ased ui cosu
93,237 496 of total ed ; ui , costs
46,615 296 of total ed - nt costs
23,309 l»ofiirta| - costs
23.309 1« of total purchased equ^ment casts

699^79
sMo^m

233,093 l(Bi of total iftased
U6,546 5» of total
233,t»3 1096 of total ased

46, 615 2»oftotalpwchasede<jij"pnKiitcasts
23,309 1% of total purchased eqii-pinent costs

6B2.6GO

368^86.83 
Defau1t mmB'eerKv lactor of lOW from EPA Cost Comrol Manual, OiaiSster and

InariCTatoirs Section

W6L1H
Amiual Operatmg Cnst

13,350 Based on SZG.TO/ty {2G05), 0.5 hr/sWt, S hr/sMt, and 8,000 hrAr.
2,008 15W rator

13,C5 fiased on $27.25 2015 05 IB-shift 8 hr shift and S 000 hr
13,625 100% Maintmance labor

Propane usage is based on 5W of the Total Energy Input {Btu/mm} ps- Eiiuation
2,048,911 2.220f ̂A cast c°"tr°' Manua1 and a heat"« value (rf 9°-000 ht"/Eal, Assumes

S760 hr/yr at S2^XVggl (auerafie mdustrial price for 20G8-2010, US Eneigy
Infbimation Administration).

273.361 £)ectridtV usaBe calculated tia-ng methodology in Section 2.S.2.1 of 0'A Cost
C&ntml Manial, Oxidizer and Incineratoirs, Asswnes 8760 hr/vr at Sa06SS/kK 

25,562 60M of sum of operatirg labor amd materiab, aid maintoiance ld>or and

Note:

materials

S1.023 2WTCI
40,512 l%Ta
40,512 196 TCI

382.400 CRF*Ta, based<m20yearequ<]mentnfeand7Wint8fEst
2.S^SS3 IndudeslOMConfi on TO CBnsstent with EPA cost mamial

Estimation based on EPA Cast Control Manual. Chapter 2, fnaneraton. ami Oxsiass. Nouember 2017. https://www-eoa. eov/5ites/Droduclion/filK/2017-
l2/docunent5/ox1dizeTsmcineratofs_diaFt»2_7theditionfmaLpdf
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ATTACHEMNT B
NCDAQ Response to EIP Comments on BACT Analysis

KTO Cost CafaiIaUons

Dry Hammennill VOC Emissions
ES-HN-1 throt^li 8

Envnra Pdtds San^ison, LLC
Faison, Sampson Coorty, North Carolina

CRF= 0.09439
IntefEstrate 0. 07

LifeofEqupment 20
Combined exhaust flow rate 122^43

years

scfm (based on actual measured data for Sanyson diy hainnermills)

B>A Cost Control Manual, hicmerators and Oiadeeis, Appemfct B
Pwi 0.0739
Qwi 122^43
Cpm 0^55

n 0^15
TTl 1600

Tref 77
Tfo 300
Twi 120

-Ahom 1.08
Paf O.U75

-tihcaf 2163B.OO

(tef 0.33
B3S. 74

Total Biaeyl'Vlrt 3^08, 409.04
5% of Total &iagy Inptst 175, 420.45

density cf waste gas (lti/ft3), assumes air
volumetric flow rate of waste gas (scftn)

mean heat capacity (btu/lb-'F)
heat lass (ractiim, based on Appendix S to cost maiiua!
oxidizer opeiating temperatwe, F
reference temperature, f
exhaust gas teny, F, assuned based on similar sources
inlet waste gas temp, F
heat of cDmibustkin of waste gas (btu/lb)
density of propane gas [Ib/scf)
heat of combustion for propane gas (bti^lb}

auxiliary fuel usage {stSm). per Equation 2.45
btu/min

bhl/min, per Equation 2.22
blu/min

Max of Equation 2.45 and Equation 2.22 175, 420.45 Per Section 2.4-2 and Step St of Appendbt B, tte auxiliary fuel requirement s»N>uU
beset to the laieer of the calculated autiliaryfuel or5K of ihe Total Energy liyut.
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Direct Costs
PunAased Equipment Costs

ATTACHEMNT B
NCDAQ Response to EIP Comments on BACT Analysis

RCOCost&lariatiDis
Dry Hamnrennill VOC Emissions

ES-HM-1 through 8
Enviva Pdlete Sampson, LLC

Faison, Sampson County, North Carolina

Capital Equ<mient Costs

D'rect instritalion nists

indirect mstallation costs

Incinerator+aiuBiaryequiproent S

bistrumentstim S

Sates tax S
Freight S

TolafPwdusedEquapment&ists $

Foundations and sunmrts S
Handling aid election S

Elecbrical S

P»*B $
Insulation for ducnworit S

Pantme S
Total Direct Instalation Costs $

Tutd Direct Ctets S

Eiigineerii^ S
Construction and field expeues S

Contractor fees S

Startle S
Perfonnancetest $

Total ImSrerttastatatinn Costs S

Ccntii^encyatlOK S

TotalCa ' liwestment S

Direct Anmul Casts

Operating U)OT

Mantenance

Utilities

Operator S
Supavisot- S

tabor S
Materals $

Catalyst Bed Replacement S

Propane lls^e S

Electridty S

l,975,3&t &PIati°" 2.33 from EPA Cast Centrol Manual, Oiddfcer and IndnHator Section,
based on mamnum «neasured flow rates cmrected to standaid condrttons.

137^36 1096 ofincinerator and auxiliaiy equipment casts
59,261 3S6 of incineratoT and auxiliary equipment costs
95,768 5% ofmdnerator and auxiliary equipment costs

Z33a929

136,474 SBofuitalpuTcftasedeqi^imentcasts
326,330 1496 of total ased ul costs
93,237 Woftotal ed tcosts
46,619 296lrftotal ed - ntccst!
23,309 IWoftotal ed ntcosts
23,309 1% of unal purchased equ^iment costs

699^79
s.awam

233,093 Iffli of total ased ui costs
US^ffi 5« of total t costs
233,093 KBiofuna! ased ui costs
46,619 296oftotalp«nhasedeqi^Mnentcosts
23,309 1» of total purchased equipmentcosts

esz^eo

Default contaigencyfectm-trf 10% from EPA Cost Control Manual, Oaidizeranit
Indnsanxs Section

U61. 1SS

368^86.83

Aimual Opera&s Cost

13,350 Based on SZS.TU/hr (2015), 0.5 h/shift, 8 hr/shift, and 8,000 ts/y.
2,003 1596 r

13,625 Basedon$27.25 2015 O.StK-sti Bhrdi-ift andgOOOhr
13,625 l«»4Maintaiance Labor

535 235 Bas«"»" <vear catafyst Kfe, catalyst cost of S3,000/((' (noWe meta! catalysts),
«md catalyst vchmte of 733 fti.

PnvaneusaBBBbasedonSKoftheTotal EnMgy Input (Btu/mn) per Etiuation
1.1D7,U2 2^2dEPACnrtco"trolMa""a''"d a heating value of 90,000 btu/gal. Assumes

6760 hr/yr at $2^»/gal (aiWTage mdusaial pfKe for 2008^010, US Ene»ey
Information Administration).

330,911 ^lec i^i!v. IBaee alc"laled ""'S methodology in Seclion 2.5.2. 1 of EPA Cost
Ctontrol Mantel, OindBerandlnanerators, Assumes 8760hr/vrat$0. 0689AWIi

Overtiead $

Admin Charges S
Propeny Taxes S

hsuraice S

CapitaS Recovery S
TOTM. ANNUAL OPH1A71NS COST $

Mote:

346,703 6m'ofsumofoPeratiinBlaborandmaterials<a'>il"ia"tenancelabcran(a
inaterials

81,023 2% TO
40,512 IWTd
40,512 1WTCI

382,400 CRF*Ta. based on 20 year e<»u|pmatt Fife and 7W interest
2fl07flW Includes IOW Caili onTCI rons-Btent with EPAaKt manual

b&nation based on ERA CBrtCnntruf Atoms;, C3iapter2, hdmroioc ond Oxjdizefi, Novanber 2017. htV<i;//www.epa.eov/Htes/producticm/»iles/2017-
12/documetit^oxidizei3incmeralors_diapto2_7thedrtk>nfinal. pdf
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1103 GUM CalcdauoT
Off IfmmwHilltvms EmlnriBiB

E5-Wi|. lthniug1ia
Eniriva F-ito Sunpmx^ UjC

Ftain, Sampwn Cnmty, North CwBlbu

CSF s a.09933
inaenstiate B.B!

l)fc or Equipment is
Caiiiaineia eifaai.ut now rate 122^4.3

ClrtalyK Lftt 4

FWr= B.Z23

EPA Oat CantTGl Uanual, Incmeratiin . nd OaVxen. Spptae^ji B
Fw O-OTiS
Q»i IZZ^rfS

Cp^n lt3SS

n 0. 013
TIE 300

TtSS TI
TTa 300
Twi isa

-Ajnnri I.CE
Fa? 0.13.73

-Stim! 21E3&M

fW DlSt
B76.SE

Total Bicrsy ipin ^SB^fTSas.
Sli of Total energy" put M. 7S3.fl3

yews
scfm (bases on . cii»] Eiiensurcd oatt rnTSanijUcgT dry ham.'nefTniEsj
fWS

densftyfl?wasteisas ̂ /R3], Bsuniuab'
iralumetnc n&w rate of wnstE gni (Jcfm)
mean heat capady (HU/EI-*'F(
heat loss frnction, bnMd on A^ipemdu S to caft manunl
oKkliiET cpcTBt'Tg tsimpB -a'iu-c, F

nerewntB tenipuatwfc F
eitrust gas ten^i, F, assume. d &Bsed on B'nilar aaices

ilet naste pa te-np, f
hent of cBm&uaian alwaste gsa |Mu/lb)
densrtycf progiHne, EBS (B/StT|
neat of C6mSUi3»n tor pnopana gel |bWu?

KiK'lary flael usage [scftn[, per Eqiation Z^I

Mu/inin

tatu/min, per Eq'jatian Z. 1Z
Srtu^tnin

Max of EquaBDH 2>flS <ne EquBtinn 2.ZZ M. 7S3J3 PerSectiBn 2.4-1 and Sttp St oTAppendiic S, UIE BUBiliaryfuea rEi^jrament shDuld
be set tn the lareerafltie talaffitefl KiriiBry hafi DF 33& of the Total Biersy-ipdt.

Vnt 733 omra" E"J"1 wlume vftatasffSt bed (ra^ per Equation 2.1B, sgace wlDdty of
lO^WOh
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D'irect Costs
Purchased Equipmeit Costs

RTO Cost Calculations

Dried Wood Handling VOC Emissions
ES-DWH

Enviva Pellets Sampson, LLC
Faison, Sanapsan County, North Carolina

Capital Equipment Costs

(Kreci taslallation casts

lndneraun-+auxHiary equipment S
Instnmientation S

Sales tax S

Freight S
Total Purthased Equipment &>sts $

Foundations and supports S
Handling and erection S

Electrical $

FVV S
Insulation for ductwork S

Fahtine S
Totri Direct Installation Costs S

Total Direct Casts S

546, 000 Elation 233 from EPA

54,600 10K of indnerator and auidliary equipment costs
16,380 3K erf indnerator and aux'iary equipment costs
27,300 Sarfindneretor and auxiiaryequipinent costs

644, 280

tadirect instrilation costs

51,542
90,199
25, 771

12, 886
6,443
6, 443

U3,2»t
S37, S64

S% of total purchased equipment costs
14% of total purdiased equipment costs
W of total purchased equipment casts
2% of total purchased equipment costs
IS of total purchased equipment casts
1» of total purdiased equipment costs

Construction and field exjtenses S
Ccnlranor fees S

Stait-up $
Perionnanoe test $

Tc»tal Indirect Installation Cnsts S

ContingpncyatlOX S

Total 'lal liwestmeirt S

Enemeeriis $ 64,428 10W of total direct costs

Direct Annual Costs

Operatmg Labor

MaHrtenance

Un-lities

32, 214 5» of total direct casts

64,428 10W of total direct tests
12,886 2K of total direct CD5ts
6,443 B( of total direa fasts

vso. aaa

lttt. 796.24 Defalllt "i"tmBe"qr feoor of 10% ftom EPA Cost Control Manual, Oridcer and
Indneratnrs Section

1,U9, 759
Annual Operala'ne Cost

Operator S
Supervisor S

labor S
Materials S

13,3,50 Based on $Z6.70/hr (2015}. 0.5 hr/riiift, S hr/Aift, and 8,000 hr/yr.
2,003 ISK Operator

13,625 Based on $27^5/hr (2(U5L 0.5 hr/shift, S hr/shift, and S,000 hr/yr.
13.625 100% MaintHianoe labor

Propane usage is based on 5% of the Total Ene^y Input (Btu/mint par Equation
Propane Usage S 33S,218 2"_220f EPA cost Gmtr°1 Manual and a heafmg value of 90,000 btu/gal, Assiimes

8760 hr/yr at $2.00/gal (aveTaee mdustria) pTice for 200S-2010, US EnetBy
Infonnation Administraition .

Elearidty S 44,724 £le(:tridtV usaee olculated using methodology in Section 25.2-1 of EPA Cost
Control Manual, Oxidizer and Incinerators, Assumes 8760 hr/»r atS0. 068S/kWh

Note:

Overtiead S

Adm'm Chaises S
Property Taxes

Insinanoe S

Capital Recantery S
TOTALANHUAIOPBIATINGCOST S

60% of sum of operating laboa- and materials, and maintenance labor and
inateriak

22,3SS ^ .
11,198 ^, TCI
U.,198 1KTCI

105,697 CRFTa, based on 20 year equipment life and T% interest
598,534 IndudeslOMGmtHi n onTCI conastent with EPA cost manual

Estimation h^ed on fPA 0» CtofrtrfMonuof, Chapter 2, Jndmratoreflfld Ox/dizers, Nowmber 2017. https://www.epa^ou/ate^produc^^
l2/doaiments/oxkiiierandneraU)TB_diapteT2_7theditimifmal-pdf
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RTO Cost Calculations

Dried Wood Handling VOC Emissions
ES-DWH

Enviva Pellets Sampson, LLC
Faison, Sampson County, North Carolina

CRF= 0.09439
En^est rate 0.07

life of Equipment 20 years
Ctombined exhaust flow rate of 2 DWHbaghouses 20,000 cfm

EPA Cost Control Maiwal, Indnerators and OxicBzers, Appendix B
Pwi 0.0739
Qwi 20,000
Cpm OJ5S

n 0.015
TIi 1600

Tref 77
Tfo 300
Twi 120

-Ahovi 1.60

Paf 0.1175
-Ahcaf 21638. 00

density of waste gas (ni/ft3), assumes air
volumetric flow rate of waste gas (scfm)
mean heat capacity (btu/lb-'F}
heat loss fraction, based on Appmdct B to cost manual
oxklraer operaBng ten^erattre, F
reference temperanire, F
exhaust gas temp, F. assimied based on similar sources
inlet waste gas ten^i, F
heat of OHiibustion of waste gas (bti^/lb)
density of propane gas (Ib/sd)
heat <rf cmnbustion for propane gas (btu/lb)

QBf 2.03 auxiliary fuel usage (sdm), per Equation 2.45
5170JS btu/min

Total Energy taput
596 of Total Energy input

574,003.47 btu/mm, per Equation 2^2
28,700. 17 btu/min

Max of Equation 2.45 and Equation 2.22 2S.700.l7 Pa- Section 2.4.2 and Step St of Appendix B, the auMliary fuel requirement should
be set to the larger of the cakulated auiciliajy fuel OT 5W of the Total Eneigy Input.
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RCO Cost Calculations

Oried WoiKl Handling VOC Emissions
ES-&WH

Enviva Pellets Sampson, U.C
Faison, Sampson County, North Carolina

Direct Costs

Purchased Equipment Costs

Capital Equipinent Costs

Krect mstallatioin costs

Indirect instdlation costs

Incmeiator + auxiliary etiuipment S
Instnmienlation S

Sales tax $

Freight S
Total Purdused Equipmem Costs S

Foundations and supports $
HandGng and erection S

Electrical S

Prpine $
Insuiation for ductwork S

Painting S
Totd Direct Installation Costs S

Total Direct Costs S

Engnieerit^ S
C&nstniction and field eiipenses S

Contractor fees $
Start-up S

Performance test $
Total Indirect Instanation Casts S

546,000 Equation 233 ftomEPA

54,GOO lOWoifindnerattirandauialiaryequipmentcoas
16,380 3» of indnerator and auxgiary equipment costs
27,3.00 5W of incinerator and auKBiary equipment casts

6U, 280

51, 542

S0.1M
25,771
12.SB6
6,443
6,443

193, 2M
837, 564

BK of total punhaad equipment costs
14% of total purdiased equipmem costs
496 of total purchased equipment costs
2W of total purchased eiiuipmenl costs
196 of total purdiased eiiuipment costs

1» <rf total punftased equipment cosis

ContineaicyatUDf $ 101.79C.24

64, 428 1096 of total direct costs
32,214 S%«rf total direct costs
64, 428 lOKtrf total direct costs

12, 886 296 d total direct tnsts
6, 443 IKrf total direct costs

180t398

Default contingency factor of 10% from EPA Cost Control Manual. Oxidizw and
Indnerators Section

Total Inwstment $ 1.119, 759

Urect Annual Costs

Opeatme labor

Maintaiance

Utilities

Annuai OpereBi^ Cost

hldirect Amiual Costs

Operator S

SupKvisor $

labor S
Materials S

Catalyst Bed Replacement S

Priqane Usage $

Elearidty S

Overhead S

Admin Chaigs $
Rroperty Taxes S

Insuffance S

Capita) Bemvery S
TOTAt ANNUAL OPERATING COST $

Note:

13,350 Based on $2l6.70/hr (2m5), OS hr/stiift, 8 hr/shift, and 8,000 hr/yr.
2,003 UWOperaur

13,625 Based on SZ7^S/hr (2015}, OLS hr/sfiift, B hr/shift, and 8,000 hr/yr.
13, 625 100% Ma-itffiance Labor

87,569 Ba5ed °" 4 vear catalVst 1ife' atalyst cost of $3,000/f^ (noble metal (atalysts), and
catalyst vohime of 120 ft.

Propane usage is based on S» of the Total Dreiev Input (Btu/min) per Equatmn
181.145 2-22 cf EPA cost cont"'1 Mal>ual and a heatmg value of 90,000 btu/gal. Assumes

8760 hr/yr at $2JDO/gal {aveisge industrial price for 200B.2010. US EneiEy
Infannation AdmmistratiQn).

54.140 ElectndtV usa6e alculated usme rn^hodolQgv in Section 2^. 2.1 of EPA Cost
Control Manual, Orideer and Incinerators, Assumes S760 ty/yr at S0.0669/lcWh

25.562 6(B60fsumof°Perat"1elabT'andmata'BlsjaI"t maintenance laborand

materials

22,395 2»TCI
11,198 1WTCI
11,198 1WTQ

105,697 OiFTd, based on ZO year equqmient life and 7» mterest
5dl, S05 Indudes lOW Contin onTCI consistent with EPA cast manual

Estimation based on EPA Cost Ccmtro! Manual, Chapter 2, /ndneratoraond Oxidizers, November 2017. htt)>s://www.epa.eov/ates/production/Rles/20"-
12/docuinents/oxidizersindn6rators_chaFt6T2_7tiiedtti!CTrnal-pdf
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RG6 CnaB Calmhrtlmr
Britrf woctl MiamBinB Vftc Enitefam

ES-CWH
Eiwhn Pritdta Sampnin, LLC

Falnon, Sam^non Cauirty, Itartti Ca»oBna

CRF= 111)09439
Irrtcraitiate

life of Equ'pntEst
Camfaineia eathaust Saw rate

Catalyst Ufa
FWF=

EPA &sst Control Manual Indnerlnra ami Oiddzer^ JlppnKfa B
Pwi
Qwi
Cpm

n

TC
TraF
Tib
Twi

-ffiicwi
prf

-flhcaf

0.07
20

w.aao
4

033S

O.CFR9
MflOO
03S
0.015
an
77
an
t2D
l. ffl

O.U75
ZMKJOD

fvars

years

density of waste gas fb/Sa^. assumeii air
volume'tricflisw rate of waste gas {srfrn^
mcara heat capacity (bitif/lb-rF]
beat Ids ftacrimi. basuf on Appendix B tn OBt manual
oiddfzcr operatic teirgiciatune:, F
reference itaTVBabira, F

criaustps temp, F, asstimed haad oil san""3T aurces
irite uaste ga tempi. F

heat DfaurtiuKfonofwastE^ [teu^bj
deruityof projianc ps ph/M^
beat of cnirixutibn fair pfopane ps pity/lb)

Qrf 1.13 auiuliaFffariiiBaBe(scfm}, perEquatioii2-d5
5M&01 bti^irin

Total Energy Input SW, lBttA7 tita.ftian, per BquatiflBi ill
H8 of Total Energy Input 15, 508.02 bti^iren

Max of Equatinia 2^5 and Equation 122 15, 508.012 Per ScctiiBi 2A2 and Step St rf flppendfx B, tte audliay fuel reqi.-remeRt shotAJ

bcsettuthelarBerrftbeaaajlatu) auxTaTtf fuel or 5% ri thcTotal EnerEy Enput

Vcat 120 <hcra '"lli"l"'**rfatasat=ti»d(fE3|.peTE*iuiatiflnZ^6, spacEuriDdtyof
M.OOOh-1
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RTO Cost Calculations
Pedet Cooler VOC Emissions

ES-CLR-t through 6
Enviva Pellets Sampson, LLC

Faison, Sampson County, North Carolina

C^pitd Equipnieirt Costs
Krect Costs

Purchased Equipment Costs

tSrect mstaliatiDn tosls

Incmerator + auxiliary etpiipment S

Instrumentation $

Sales tax S
Freight S

Total Purdused Equipment Costs S

Foundations and supports S
Handling and erection S

Benrical S

Pgiine S
Insulation for ductworii S

Painting S
TotdDrect Installation Costs $

Total Direct Ctots S VJSO.TSt

1,812,441 Equati°" 23^fmm EPA Cost Control Manual, Oxidizer and Indnerator Section,
based en maximum measured flow rates CBrrected to standard CDnditions.

lfil,244 10W of indnaator and aurillary equqmient costs
54,373 39t of indferator and auxaiary equipment cnsts
90, 622 SM of indnerator and auxiliary equipmem costs

2.138,680

171, 094 696 of total purdiased eipiipment costs
299,415 14W of total purchased equ^ment tosts

85,547 ^6 of total purchased equipment costs
42, 774 St of total purchased equipmEnt cnsts
21.3B7 Vf, of tatal purchased equipment costs
21,387 196 of total purchased equipment costs

Cdl.GOd

Indirect instaUation costs

Engineering $
Construdaon and field eiqpenses S

Contractor fees S

Start-up S
Periunnance test $

Total Indirect Installation Costs $

Contingency at U» $ 337.911.47

Total " limesunem

213, 868 lOKof total purchased equgiment costs

106,934 5% trf total puTchased eciuipment costs
213, 868 UB6 of total purchased equtMnent tests

42,774 2* of total purchased ecpiipment costs
21,387 1% of total punhased efpiipmmt costs

598, 830

Default OMltBlgency faaor of 10K frcni EPA Cost Control Manual, Omdcer and
Indnaators Section

3,717. 026

ffirectAnninl Casts

Operatifi labor

Maintenance

Utilities

Annual Operatii^ Cost

Operator S 13,350 Based on $26.70/hr (2(tt5), OS hr/siiift, S hr/shift, and 8,(NM hr/yr.
Supenisor $ 2,003 15WOp»atBT

Labor S 13,625 Based on $27^5/hr (2015}, 05 hr/shift. S hr/shift, and 8,000 hr/yr.
Materials S 13.625 100% Maintenance tabor

Propane usage is based on S% of the Tobl faeigv input (Btu/min) pa- Equation

S 1,8S3,579 2"_22.°f ?'A cl!st c°"tr°!Manual a"d a >'T«i"E value of 90,000 teu/gal. Assumes
6760 hr/yr at $2j00/gal (average industrial fwiee for 200S-2010. US Energy
Informatron Adinmistration).

Electricity S 247.301 Ele[:t"dtVusaee alculated using methodology in Section 2^.2-1 of EPA Cost

ICcsts

Overtrad S

Admin Charges S

ftoperty Taxes S
Insurance $

Capital Recovery S
TOTAANNUAl OPERATING COST S

25.562

Control Manual, Oridizer and IndnErators, Assumes S7CT hr/yT at $0. 0689AWh

60% of sum of operating labor aid inaterBls, and maintenance labor and
materials

74,341 296 TCI
37, 170 196 TCI
37,170 l»TCI

350,861 CBF'TQ based on 20
2,668,586 Indudes lOW Ctrntrn

Note:

are u" eait life and TO interest

1 onTCI consistent with EPA cost manua!

Estimation based on ffifl Cosi Ciustnal Manual, Chapter 2, Incinerators and OxidSzers, November 2017. htqis://www^pa^ov/site^product»n/Tiles/2017-
12/document5/oxidiEerandnerators_diapteT2_7t»ieditiDinfinal. pdf
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CRF=

fnterest rate

life of Equipment
Combined eriiaustflow rate

EPA Cast Control Manual Indneraton and Oxidiiers, Ajipendix B
Fwi
Qwi

Cpm
n

TR

Tref
Tfb
Twi

-Ahcwi

Paf
-ibcaf

Qaf

0.09439
0.07

20
110,589

0.0739
110. 589
o^ss
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RTO Cost Calculations

Pellet Cooler VOC Emissions
ES-CLR-1 through C

Enviva Prflets Sampson, LLC
Faison, Sampson County, North Carolina

years

scftn (based on actual measured data for Sampson pellet coolers)

density of waste gas (Bi/ft3L asumes air

volumetric flow rate of waste gas (scfm)
mean heat capacity (btu/lb-'F)
heat loss fraction, based on Appendu B to cost manual
oxidizer opagtii^g ten^erature, F
reference temperature, F

exhaun gas temp, F, assumed based wi similar souites
inlet waste gas temp, F
heat erf combusttoii of waste gas (btu/lb}
density of propane gas (Ib/sd]

heat of combustHHi for propane gas (btu/lb)

auxiliary fuel usage (scftn), per Equatton 2.45
btu/min

Total Energy tnput 3,173,937.08 btu/min, per Equation 2^2
5W of Total Energy Input 15S,69fi^5 bhi/mm

Max of Equation 2.45 and Equation 2.22 lSSfi96SS Per Section Z.4.2 and Step St of Appendix B, the auxiliary fuel requiremem should
be set to the larger of the cakulated auxiliary fuel or 5% of the Total Eneiey Input.
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BaflhDiu*! CnttCrtnulatkmn
BcNtt cocder VOc Emte»toia

ES-CUI-a thrmiBh B
Emhn pdtels Saraiumn,, u<

nriam, SaBqann 6Murt»i llortb Carolina

Direct Casts

nnhaacd 16|uipme«rt Casts

&ptBlEi|uipraBitCt»rti

DinctanstaBntian

lndirad:indtrilaaian oods

Fabric Filter (with insvlasion)(H;| $

Bags S
Aiimlia ' $

fateic filter + Bags+Auciliary S
Enrtrumurtation S.

SaSestaii S
Fn^it $

TotalhmtiBMri - Cost* $

Fwjndatitauaidaj $
Hanc~ng and erection S

Bectrkal $

BV-HES
EnajladiHifariluttwork $

Paintn% 5,
TotellHreEtbBtaltatinn&Bls S

Fotal CinctCtWs $

"W03 FT reUrf ACortC»ftDlllfa,ualfDTfal».tetrtes moddar
16^4 Ba6 e°st ft°m Tatltc " ba5Bd°"&S'"A bag diameter far false fct-TK polyester

USftSl Conservatm! aBunadHKBfFabncRltu-aist
37US9

37J46 MHjBfmansatm-andaiffliT i irtaets
1IJAI S'BofFndnerattirandauu'lia - tnsts
1B>573 SSofindnwatoTaraaaunlianfBaini

angpBO

3Z3S1
4<H^»
6^782
StOffi

56tJ685
323S1

599

.

cfBrtai nAaed fnient casts
SOS of-totaJ fKirchaed equqNBwnt CIBS

BBirfbrtri ndhaed- -f inenttasts
IS of taU rdiased ment casts
TSoftotai rehased i- retcastB
W afloat idiased uf ment casts

CanSrueEioia aid fidd ciperues
Cnitractn-lisei

Sart-up
PlnfcnnaiicB test

Gontirgendc
Total hdrect hBtrilnlion Oats

S057B KBfaftotal rehaed -
MI^SS 21B< of total purchasalequqmicrtoBrts
SQfflS UKBoftotaJ rriased - toss
VSS ISoftnftripupdiasuiequipmeretctBts
Sf  VtcfWtS rdiased i mmteats

2U93 BXrftodpurdhasedcipiipmenrt casts
«B

Total Capital hmstment $ l.Tra^S

DiredAnnuri Costa

0|ienrii^Umr

Annul Glpemtiifl Cost

UBifts

$
Supervisor $

LAor $
Matamls $

faplaoementBip $

S7JEJ2 Based on SM.TR/IB-
SJB1 ISitOparatB

Zhr/shiXSsliBts/da . and3fiDda

^l<» Based un S27^ftr . Ihr/shift. isiiBtrfdg , and3ffld r.
29^30 UBKMaiiitenana; labor
1<WS3 uatiosi LU, asaimc S0.2Silft2 of b area for labor net

B^onTOtfudoi^yfrunEPA&^Confarihllanu^SKfionS. Ch^tel.
S 3V»l A»^lscl. n^a>^I, <madmoffli«^^S[LB'p^'l;m0^rf^ir.

S,6®ihT

Bectricfty $ m,e05 Based nnmrthadofasy from EPA Cast Cortlri Manual S«tion 6, Chqitet I.

Owbead $

JUrrinOiarps $
P T>^$

hsurance $
Ga - Iflecotic

Note:
TOTAL ilULilUAlOFOlATING COST S

75^10
materials

35/t  2STQ
17,734 ISTEI
17,734 SS-RS

1673S8 aiiF*TCI, basBdon20
fl5S

nnirrtcnancE labor and

ar f meiit"'feand7^intefBt

^^"^^^^^^^^^a»^^^^^^^^. ^^^,^^^^^^^
Cast adjusted fag- iiifiatio'i due fKast BI manual hsiig m 1S86 do an.
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Bafljhoiue Cast Calaulafttosiffl
PdUrt Cacder .Wfft, Erakni.kisia

ES-ejl-11hTDB||fa S
Enwhra iPdlcta SaiTapam,, LE£

Fatoon, SaHt]»on l6iNnrtVi Nartfa & of a

Off = DJ0543B
Interest rate O.UJ

Lrfie tff EqL'jtTeirt 20

eras Q55
Interest rate Q.S!

life <rf EiqL'jHTent 2
Gomhini ed ediajsfe Bsw aale IKStfSS

Eiihaiastflawraftcpcrpe ettDolcr 20,833
Sastodotjiratid 12

Nesfateica^a 1JQ130L27
Gross fabric a^ea

Ir-fefl bag cost 1D352.7B

fears

sc8 TBi Ihased o»s actual rmasu^d daEafor Sanr|Bim pelteooalcrs]

at£T\ff1:Z, palseietfiN-sawtfjst per Table 1.1
ft2
ft2. pu-Trfriel.2
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BnsSCoitt

Ptadused EquipmertGods

Re&CcatOlkutatiom.
Pdlct Coirier VOe Erafaalnia

ES-Cajl-l thmusti 6
Eimlaa ^dtala Sampnm, l.t£

Fatawi, Sampwai Cowrty, WOEth Carofaa

QvitalEquipmBtfCa

IndnefatDT+aiiMliarvcqugHnBrt $ 1.S12.W. &'uat 12-33fi-IH"B'AC»stCte't»IM"'"1.0"diarani3FTneBtoTS«fl-an,
based on msnrum imasured flow tates tnneded to rtandanS canditinru.

UU44- llHinfmaneatu-andaimli i ratccsts
S4^7i 3SS<rfindneTstoram3auiuli tusts
SOfZl mufFndnwatm-amiauMlia

Dirnt iiUbltallion UBh
Total Pumtased

butru iitwifcrtiiin

SaSestaa $

F - $
Casts S

InAectiiBlrilatian ccah

foundatians SBKJ ai $
llaraBneandeiution $

Bectncal S

^-"eS
[nsulatini fe ducfwork $

RaiKfng S
Total Direct bslallation ash $

Totd OiractCofls

171.CM SiSuftotae rdiased r inentaBte
299,415 UK of total purehaed eqi^immt n^s

SS.547 flinfttrtd rafiased f ment casts
.U,774. KafartdpuitiiaBedequi'pmentcmts
21387 IKtrftotal idiased - ineirtcnsts
21^7' 1'Buftotal ndiaeed i meirtcnsts

7 

Coni&uctmra and -field

CixitractoTfec $
Start-up $

Perfnrmaiicetcst $
Total Indirect bBlrilalmiCnas S

Ensinwnr^E $ Z13f  UBi of total rritased casts

MW534 SiSnftotri rrfiased i mentaBts:
ZU^6B UBioftatal rriused - cu&
d2J74. SfliftotsapuraliaseiiequfpinerttaBts

213B7 ISoftntai miiased i mentaBts
SSUBM

Direct AnnialCtet*
0()utii< labor

Ihatenance

UBBSes

Cimduencyatim $ 337^UA7 DefaltecmI6'nGerw:y&ct "nf UH<&«"'EPA Cost &Kit^ Mtanuafl, OridisBr and
[jlBDBatorsStdion

Total - biBtment S 3717

Amuri OpaatiiBCi^

Operator $ U35b Based an $ .70fls <2(U5}. 05 hir/shift, S lar/shHt, aid Sfl!» hr/y.
&i ' - S tDOa 15K rate

Labor $ U^iZS B»uSanSZ7J5/hr <lShT/ihift,81w/lhiftandfi:500hr/ .
Matariafa $ 13^625 UKSK Maintenaiua labor

Cfta^Buifiq.laament $ 484^09 Basrim4¥WC^PtBfe-«=*riyst«Bst<>fS3,OOWft'<r>Biileinetalatait3ts}, and
cata - wluineofGSaft*

Pnqane usage is tased am SS of the Ttrtri EnarBy Injiut jBtli/miii) per Eqintion

Propane Usage $ 1,OOU39 ,^.2i^fEPA c^ conlnl Msinu°1 afl<i a taatine "Ale rfaWXB '^tfsal' Ama""
:S7ffl hr/yr at SZ-UIVesfl <a«naEE ihiSusbnal price for iOGS^OU), US EnKgy
iblfomiatibfB Adnunu&adon .

Gertndty S 2993W Geclria^iisafiBalnila'asduar^mdMidirioEy in Section Z5-2.1 of EPfi Cut
Ciantrri Manust Oridiier and (ncsierartors, Aaiimes 87)90 hr/yr at SOjllfiSSAWh

Ovntwad S 316.D87

Note:

Adnun Gu $
PropntvTaaes $

InHirancB $
fapi&t Beaneiy S

TOTAL ANNUAL aPBnATINGOIST $

eOK afsvm of operaETng labor aTiii Wiaterials, arad nufntenartCE lalnraiad
mateaials

74JOI ZSTO
37470 It; TO
3747B VSVa

350861 CRF*TC(, hasufan20 f meiBt life and 7S; intefest
U3 bdakaVKeCosiSn oiaTO'cansBtei* with EPAusS man ua3

Esfimalion baadoii EM Cte Omt.'rt'Afanuai 0»ft»-2. howstwsandOseSam. Fiownbu-2017. te|B://wwwApa^w/aiei/|in>ductiM/file?/a(ttT-
li/do.cumeRt!/mniiaranaiieratiOT!;_chaptieT2_7t>»e<Sb'o»«final.pdf
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R1G& CtBK CiBfcB lnyciBB

PeII«eodlerVO£ Eratolona
ES-<ajt-l thmugh c

Emirhia Peillcta Sanipaant LllC
Faknm, Sampson Cnunty, NBrtd Cwptlna

CRT=
Interest rate

life of &]u'jmtsrt
CarnbiwiS e^ijus flu*' rate

CSEaiystUfe
RAT =

 

A &Bt Contnal Nhnun^ Indnerthrs nnd QriefiBH3» ApfaitEi B
Pwi
Q^i
Cy»

n

TH
Tref
Tfo
Twi

-ffiicwi
Paf

-flhcaF

GLOK39

ftD7
20

UOJSflS'
4

U.Z25

fl.<B3S
ufl^aa'

B.255

6.W5
900
77
300
12D

3.SS
O.U75

zussjon

years

sdin (hasec on actual measured data &>i &ii¥aon pell
years

deniftyof waste g?s flh/lBj^ assunis air
vBlumebicflowiateofirastcBB [srfm)
mean heat ca parity (Irty/lb-'F)
heat lass fractHHi, based on Appefida B to aist manuri
Diadizu- aperatii^ tHnpsature, F
ncfercnce tKngieratur^, F
ediauitgas temp, F, assvmed basBd mi am~'aj soiims
mtet waste- ESS tcinpk F
beat of cmrfiusd'Dn of waste gas (tKu/lb]
dcnatY of pmp»  gas (Ifct/srf^
heat of condiuition faff propane gai Riiy/lh)

(^

Total Energy Input
Se of Total EnEfgy Input

O.<0 aiiM'liaryfiicl wsas/c [scfni). per EquatiiMi 2^5
WSS.W btsfmji

1.715,13.S.T5 bWiii-ji, per lEquatiiBi 2-22
<S,756.74 bti^iren

Max of Eiju^ian ;^15 aiad Equafinn 122 55,756-74 Per Seceinii ZA2 and Step St of Appendix B. tiic aualiary hael requ'rement shnidd
be set tothe laryercfthc caikulated aBa'ary fud w S  of the Total fneryf InpuS.

Vcat 0.4 OVBra bullIvollJ'ne°falas9>stbB(l(f3].P«'Eq"'6i"2-%S»"l»rioatyof
aaDooh'1
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DimctCoate
Punhased Equipment Costs:

RT& cut 6ri<aitrttuut
PdlBt Cooler «nd Dry MMinncnnKI trOE Enta»toM

ES-CUl-1 thrau^i . and ES-MN-l ttirouBh »
tn»h» P«lt«*a S»np»an, U£

flAsfn, Sainp»ut Cnimty, Nnrtfa Caruthu

&|»t^Ei|u<imicnt&»i«a

lndn«ator+arfi^«, u,pn«. nt $ 3.53^05 ^uat"""3*»"BIA Cost Cteitml l*n»LO«3d«r and tad, «mG rSe<±i-<M.

baaed an manmum meaniml fknv rates amiected to staiitod oaiditiona.

Endrui

TotriPuiriaaed
Unetindallalian CDS&

s

Satetax $

F - tS
Costs S

Eoundaticns and su $
Hani&iganiicmdSan S

ButAal S
lupine $

btsulationfcflue&wirk $
Pairfng S

Ttrtat Dma kBtrilrtion Gate S
Totri KrertOi^s

BZ4dO UfKofincainatorandaurin
WSJB91 iaSofinD'neratorandavalia
17effW SSofimnerata-amianlia

332^21 Hioftatefl rdhaaed i mentnBts
581.736 VSS nftntal purchasalequynefrtcBts
Uft2U> SSoftri irfiaeed - mentnBtt
83JIB 2S<rftntaipurdiasedequqM nent casts

fll^Si VS of wsa rdiased . [ . -mcoste
ai^Si 1'hioftotai idiased F ntcosts

costs

costs

Indirect imtrflatinn cnsb

6ipneerine $ <15526 UH( of total rehased
Cofutructian and firiiS $

Contractorfces S
Startup $

ffcifanrantE lest $

TotrilnamctbulritationGati S

nt

Cart«nn>cratIEB( $

207.7B3 SSoftotd ntiaeed
4U5Z6 UB of total - casts
aajOS 2S of totaapuidiasedequipniem costs
WSSi VSvSWtsS rdiased m ntoBts

<7Z

656J3QJ69 
DBfal ACO"tineen(YfertT'cfu)l!<*lm'B>ACBBtC°"trd^fc"lrf. Oudiaerand

bidneratcra Seaion

Talri

DirBCt.anmnlCasta
apenllingUior

M-ltEBMNa

UtiBties

S 7
Ann« Oiamtii^Cod

Operators 1S350 Basui<)riS26.-?K/hrjaU5t05tu-/ihifl..aiff/ihifk,and6fl(Bhr/fr-
Su . r S 1JOSS 15S ratm

Laanr $ U^iZS Based on SZ725/hr <U hr/Aift, 8 Iw/Aifi, and 8,000 hr/ .
Materials S U^ZS lOO'iEMainfnaicelaboT

Pnijiane usap s hazd <HI Hi ofthe Tod Energy livut (Hty/'min) per Eqution
tneUswB $ XSOl^SO 

2-z2nfEPAOBt6w n< Ma"ualanlia 18eatine*BhBrf90Wbte/Salr Aasum"

B760 hr/yr at SLOIVe^ (M"S  FndiB&iai price fbr a)0&2<UD. (J5 Cssef
fai&irmat&Ma ifldnuniaraEiBi .

ridq £ SaWEZ Ge<a^^P a^la'ri"H"Smeth»d°ioey'n5«^«i" 25.2-1 rfEPACtat
Conlrd hfanit^ Ondiier and Endneratorsi, Assumes BTBQ hr/yrat SOjO SAWh

Owsrbead $

Adirin Charge $
P Taaes $

bBiirance $
& - ' s

TOTALAHNUALOPEIUniHSUKr S

Qy^ cf sun aFoperatfnElaliuT and materials, and maurteisannlaixH-and
Rsials

V /^
72^18 - 70
%2" i -ra

KU690 Off* Id. based on 20 i- nt Bfe and Tf irterest
5 [ndiates 10K Gnnfa' oiaTCI ' nt imlh EPA cost mania

Note:
&timat3nn based <BI GRfl CwTbBfAtantMl Cho/!tv2, timnBiatars and OadBms^ Smembcr WSJ. hBps://mwwj Bfafliwjfatesifpanditcti<Ml/filBi/aiT-
lVdB umeret^/Enalizerani3ii«ratofS_<hapter2 TtheiSsioirfinal.pdf
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BTO art£»kateKm«
ItBet Coiricr and Dry MnnmuniUI VW Embsfksa

ES-&S-1 thnupfh 6 111 E&-HK-1 ttrouah S
Eiwhm Pdlcta Sampt on, LLC

Fatann, San^inan &iuntv, Moitfa CaroBna

CRT = DJ0909
Interest rate C.D7

life erf Equ'jinrent 20

GondaiiseiScxliaust&iwiatc 232^33

fears

scfm {based on actual measumd data fer San^ison peltecnolers and liry
hammemulls]

B>A Cost Control hhnua^ Indnenrtan and QuifaierSt dppenifa B
Pw
Qwi

Cpm
n

TB
TrriF
Tfa
Twi

-tocni
Paf

-flhcrf

Wf

Total Energy l"l*ilt
fflfi of Total Enerpf Inpirt

QSF739
232^31

0.3S
oxias
1H»
77
300
120
2.®

O.U75
21fi3&00

B.1E
450LAZ

defuiSyof waste e?s <ltl/R3ji, anumes air
TOliunebicftow rate of uaate ps [scfin^
riaan heat capacity fbrty/lb-'f)
heat hm fraitmn, hased on Sfper^iv B to oast manual
oidduH-opCTatineteTijiaafaj r^, F

reteenu tBTgicatMre, F
sduusfceai temp, F, aaumed Itased on Bin'ar aotirees
Fnlet waste gas temp, F
heat of amrtuaion of waste pa (jbtu/lb}
densfSyof pi-ognnc e,as pbi/sd}
heat nfcBniius&'Oti BBT propnne ps (ii&ji/lb)

auMliary fad *is^e (sdni), per &piaa"o<s 2.45
btuur[ren

6, S82, 3<M.12 bti^fnn-^pB Equation ZJ3

3M.U731 trt^fnui

Max of Equatinn 245 and Equation 233. S34U7.M Pa- Sertiffii 2A2 and Step te of Appemfix B, tile aiariliary fiael r«|li-KEimnt shoidd
be set tothe larBerofthe caiculated aaa'ay juel a' 5» nfthcTotal &iefBy (iiput.
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RC6 Curt i&dcririoiu

Rdlet cottter <md t»y ItanmennBI VOC EmiBtfwa
ES-CUl-1 thmugh 6 tld ES-HN-l ttrwtBtl a

Eiwlva Pdteta Sainpnm, LLC
Fak»nm, Saii^aan Cnunty, Narith Caroltoa

Cafifal Eiiu^araent Ctub
Dinct Casts

PuiftasedlEqu Tt ClBtS

lndhera'tm-+airailiaryeqi qNTient S 3,521^SB
Equatim 2-3ifroin B>A Cost OonSrol  niaaL Ondiiser an6 Indnenatn- Settiois,
based on macmnum measured flaw rates umiected to stand»i3 conditions

Total Puntaad

bitfrumcTtation $.
Saaestaa $

s

Corn $
Direct anstritolian cMla

Fuundatiomsandsu. S
Harrf'ng and erection S

Bectrfcal $

PVE $
biajlationtKdunNmrk $

PaiclSns $
Total Direct liBlnlhtionCoits $

Tula) KrcEt date

Enpneufne $
ConsSnactmnandffdd $

Cantractcrfce; S
Ssart-up S

Pterfbnnancc test $
Total hdirectbualhaiDnCafls S

i5i4d0 UBfofindneratiTandaianli . i ntcasts
UGfiQ HSofindneratofamlauiulia feasts
176J070 nSofinD'nefatoramiauiulia ttusts

332.4Z1 SSoftotal rdiaseij i meirtcnstB
581,736 MM of total [Hirriasul equ'jmtent casts
166,210 aSoftotsi ndiased i meRtcasts
B34I15 Zii of total pundia«edcqui'pineirtcnrts

41^53 ISofaoa rchasua i mBiiftcnsto
<t553 I'Boftulaa idiased i meirtcnsts

S B35

415^26 UBi of total rehaed
207,716? 5Sof»ri idiased
415526 UBf of total rdtasui
83405 296 UflBitaa(wn*iasedequipineRt cuts
<l5SS ISoftotd idiased

STt

ment casts

DefaiitcDitii^eracy factor of IBM 6w»i  ACnst Cmrtrol Man laafl, Ondiier and
End nerators Section

Total Ca h-ertment S 7 B38

flnmri <il|anfiifl:Ciut
DireetAnmiaI Cosla

O^nrtiuB labor

MBttuance

UtiBtiB

Operator S 13350 Based on ̂ S.TSffla (liQSt, OS hr/shift, 8 te/shifc. aid SWB hr/y.
Sv . $ 2,003 15» rater

Ubor S U,6Z5 Based on SZ7^5./hr , 05 la'/diift, B hr/Aifc and MUO hr/ .
Matariai; S 13^25 UUKMaiirtenancE labor

C»^B«3B^»^t S UIS^ B"d»"4^°^_^^^^"fS3^Wft'<»«y"^l°^^l'-*d
cata - mlmneofUSTft'.

Propane U&ge $ 2, iiOejS31

Pmjianc iisaee is basad cnSKofthe TotaB Eneisy lis>ut (Bti^fmin) per Equataon
Z.22rfEI>A fcstContn>l Manual aniSaheatinemliieufM.OOObtiifeal, ftssianB
B760 hr/yr at SUDIVerf (awiafie ?m3ustria1 prict far aOO&aOU), US EncBy
Enhmiatioii Adnunistratian .

hiiBractAinul Casts

Bedridiy $

Overhead $

ftdnrfndia

ProjpB-tyTaiaes
Inairane

&p»ta?Recon«ry
TOTAiLflILdUUU. tWBlATlNGCOST 5

Bcctriidty uage cakalated uans inethodoiney in Sectiim 15^.1 of EPA Cart
Cmtrna ManiaalL CSridil<r amt Endneiatnr?, Assumes STW la-/yr at SOJ06S9/hWh

eBSS of s»a-ri of operatinfi lalior and material?, anal nuinteiann labor and
mat^als

1AW37 ZSTQ
V2iS IS TO
%21E IS TH

CBl^SO CRT''TCI, based DO 20 ar i ineirtBfeaiidT'tTnterst
?97 tndulesKKCnitfn onTCT oormstenEuBthEI'AcDstman

Nine:
Erfmation basal on EM CastCaatMiMaisial. Cliapts-i hseiiiafatofsoad Olaiiiasrs, Nowenihn- 2017. ht(ps://wwwjcpa^v/atBS/'piiodia(ti«>n/fih^/2lEa7-

lt/dBajinenWT3ili"i3i"c»'iBratiOfS_diaptier2_?theiifiaiifinal.pdf
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B6& Cnat alcBbrtoHS
Pdh* Coater id Dry HunmenHBI VOC EmtutaiB

ES-EUi-t IhlWtffh B and E6-MN-1 ttirouBh .
.pn>n, tU:EiwhnPe

Fatntu, Saijpann Canny, Morth earoKna

08:= CUBtiS
Interest late

UfecfEqit'pnent
0.07
ZD years

CorobiiMdeiaiauitfSnwnte 232^33 srfm  '""3«" adual
CatafystUfe 4

FWF= B.225
years

EPA tet Comnd hhn^ hdnef-hr, and QrictjT, fli^nfa B
Pw-
Qwi

Cpm
n

TC
Tref
Ife
Twri
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ATTACHEMNT B
NCDAQ Response to EIP Comments on BACT Analysis

Attachment 2

Calculation ofC02 Emissions from Combustion of alpha Pinene

a-Pinene

/V| //|
(+)-a-pinene (-)-ot-pinene

C10H16 (MW) j
C02(MW)

Complete Oxidation

CioHifi + 1402 -> 10C02 + 8H20

136. 2 Ib/lbmol
44;lb/lbmol

Emission Source

Pellet Mills and Pellet Coolers

Dried Wood Handling

Dry Hammermills

Pellet Mills and Pellet Coolers
and D Hammermills

Notes:

Assume VOC is a-pinene
Assume 95% control efficiency ofRTO

Total VOC ^_voc.
'«;u;^'' .s%d

543.4

38. 95

159.6

703

572

41

168

740

C10H16
Ibrool/yr

7,979.4

572.0

2,343.6

10,323.1

C02
Ibmol/yr

79,794.4

5,719.5

23,436.1

103,230.5

C02 ton/yr

1,755.5

125.8

515.6

2,271.1
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