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I. Introduction and Purpose of Application

A. According to application No. 7700096. 18A, Enviva Pellets Hamlet, LLC (Enviva) was initially permitted
to constmct a wood pellets manufacturing plant in Richmond County, North Carolina under the
authorization of Prevention of Significant Deterioration (PSD) Permit No. 10365ROO on March 29, 2016.
The plant 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 will consist of the following processes:
Log Debarker, Log Chipper, Bark Hog, Green Wood Hammemulls, Rotary Dryer, Dry Hammennills,
Pellet Presses and Coolers, Product Loadout operations and other ancillary activities. Enviva has initiated
onsite construction activities on the Hamlet plant but has not yet completed constmction activities.



B. Enviva is submitting this pennit modification application to reflect planned changes for the Hamlet plant
since the submittal of the original constouction permit application. These changes are being implemented to
meet new customer softwood percentage and production rate demands and to incorporate emission
reduction efforts. Because of these changes, the Hamlet plant will take a PSD avoidance limit and potential
emissions for all criteria pollutants wiU be less than the PSD major source threshold of 250 tpy. The facility
will continue to be classified as a major source under the 40 CFR Part 70, Title V and 40 CFR Part 63,
Maximum Achievable Control Technology (MACT) programs. This application is being submitted to
modify the existing PSD permit to incorporate the proposed changes and to reclassify the faciUty as a PSD
Minor stationary source (PSD Avoidance).

This pemiit action will address the following changes associated with the new plant design as outlined in
the application:

1.

2.

3.
4.

5.

6.

7.

10,
11

12.

13.
14.

15.

Increase production rate from 537,625 ODT per year to 625,011 ODT per year by upgrading pellet dies
with a new prototype while increasing the amount of softwood processed fi-om a maximum of 75% to a
maximum of 85%;

Add a regenerative thermal oxidizer (CD-RTO-1) following the currently permitted Dryer wet
electrostatic precipitator (CD-WESP) for volatile organic compound (VOC), HAP and particulate
matter (PM) emissions control;
Install a third Green Wood Hammermill;
Remove the Green Wood Hammermill cyclones from the permit and recirculate the exhaust to either
the inlet of the Dryer famace or directly to the WESP/RTO system (CD-WESP/CD-RTO-1) to reduce
VOC, HAP and PM emissions;
Following the six (6) Pellet Cooler product recovery cyclones, install one wet scrubber (CD-WSB) to
reduce PM emissions;

Add a regenerative catalytic oxidizer (CD-RCO), which can operate in thennal mode (as an RTO) for
backup during catalyst cleaning, to conti-ol combined emissions ofVOC, HAP and PM from the Pellet
Coolers and Pellet Mills;

Decrease the amount of wood that can bypass the Dry Hammermills from 25% to 15%;
Incorporate constmction ofabaghouse (CD-HMC-BH) installed to control fugitive emissions that
escape from the Hammermill Collection Conveyor (ES-HMC);
Add an emission point for the Pellet Cooler Low Pressure (LP) Fines Relay System (ES-PCLP) and
add a corresponding baghouse (CD-PCLP-BH);
Remove the hammermill area (ES-HMA) emission point which will no longer be an emission point;
Rename the Pellet Fines Bin (ES-PFB) and associated baghouse (CD-PFB-BV) as the Pellet Cooler
High Pressure (HP) Fines Relay System (ES-PCHP) and associated baghouse (CD-PCHP-BH),
respectively;

Rename the Pellet Sampling Transfer Bin (ES-PSTB) to the Pellet Dust Collection Transfer Bin (ES-
PDCTB);
Change the number of Pellet Loadout Bins (ES-PB-1 to 8) from eight (8) to (2) bins (ES-PB-1 and 2);

Remove the tmck loadout station (ES-PL-1 to 3) einissions pomt because pellets will be loaded into
closed top hopper rail cars that are entirely enclosed; and
Add Addidve Handling and Storage (ES-ADD) and associated baghouse (CD-ADD-BH) for storage of
a powder additive to be added during pelletizing.

In addition to these physical design changes, Enviva is proposing the following changes to the previous
PSD pemiit as part of this application:
16. Update site emissions to reflect planned insignificant activities including:

a. Adding two storage piles for a total of four Green Wood Storage Piles (IES-GWSP-1 through 4);
b. Adding Bark Fuel Storage Piles (IES-BFSP-1 and 2);



c.

d.

Reclassifying the Chipper (IES-CHIP-1) and Bark Hog (IES-BARKHOG) as insigmficant
activities instead of as permitted equipment (previously, ES-CHIP-1 and ES-BARKHOG,
respectively); and

Adding Dry Shavings Handling (IES-DRYSHAVE) and storage silo to allow the facility to
process dry shavings which will not require drying.

17. Update HAP emission factors to reflect new testing data from other similar facilities.
18. Bin vent filter (CD-BV) and bagfilter (CD-BF) descriptions have been changed to baghouse (CD-BH)

to more accurately reflect planned control equipment to be utilized at the Hamlet plant. In addition,
some control device nomenclature was updated to reference the equipment it conb-ols to be consistent
with nomenclature used for the other units in Enviva's permit (e.g. CD-DC-BF-3 is relabeled as CD-
PDCTB-BH, and CD-DC-BV1 and CD-DC-BV2 are relabeled CD-DWH-BH1 and CD-DWH-BH2).

19. Update the emergency generator rating to a proposed rating of 671 brake horsepower (bhp) instead of
the proposed 536 bhp unit referenced in the initial PSD application.

20. Update the Fire Pump Engine rating from 250 bhp to 131 bhp.
21. Cyclones on the Dry Hammermills (ES-HM-1 to 8) and Dryer (ES-DRYER) will not be used as air

pollution control devices but rather are used for product recovery. Therefore, CD-HM-CYC-1 through
8 and CD-DC1 through 4 for the ES-HM-1 through 8 and ES-DRYER, respectively, should be
removed from the control device description in Section 1 of the Hamlet plant's pemiit.

II. Changes to Existing Air Permit

Section

Thefollowin chan es were made to the existin Permit:
Page
No.
N/A Attachment - List of

Insignificant
Activities

Description of Changes

Included the followin sources:
Log Chipping (ID No. IES-CHIP-1),
Bark Hog (H) No. IES-BARKHOG),
Emergency Generator (ID No. IES-GN),
Fire water pump (ID No. IES-FWP),
Dried shaving material handling (ID No. IES-DRYSHAVE),
Bark fuel storage piles (H) No. IES-BFSP-1 and 2),
Bark fuel bin (ID No. IES-BFB).

U dated stora e tank ca acities as follows:

Diesel fuel storage tank (ID No. IES-TK-1, 1,000 gallons capacity),
Diesel fuel storage tank (ID No. IES-TK-2, 185 gallons capacity),
Diesel fuel stora e tanks IDNo. IES-TK-3, 5,000 allons ca aci



Section
Page
No.

3 Table of Permitted
Emission Sources

Description of Changes

Removed the PSD designation throughout the table.

Included the followin sources and control devices:

Hammermill collection conveyor (ID No. ES-HMC) controlled by
bagfilter (ID No. CD-HMC-BH),
Pellet cooler high pressiire fmes relay (ID No. ES-PCHP) controlled by
bagfilter (ID No. CD-PCHP-BH),
Pellet cooler low pressure fmes relay (ID No. ES-PCLP) controlled by
bagfilter (ID No. CD-PCLP-BH),
Pellet dust collection ti^nsfer bin (ID No. PDCTB) controlled by bagfilter
(ID No. CD-PDCTB-BH),
Additive handling and storage (ID No. ES-ADD) controlled by bagfilter
(ID No. CD-ADD-BH).

Removed cyclones as control devices.

Removed Hammermill Area (ID No. ES-HMA) emission source.

Changed the Pellet Loadout Bins from eight (8) to two (2) bins (ID Nos.
ES-PB-land2)

Included new regenerative thennal oxidizer (ID No. CD-RTO-1) installed
on Green wood hammennills (ED No. GMH-1 through 3) and Rotary dryer
(IDNo. ES-DRYER).

Included new wet scrubber (ID No. CD-WSB) and regenerative catalytic
oxidizer (ID No. CD-RCO) installed on Pellet coolers (ID Nos. ES-CLR-1
through 6)

Moved the followin sources to the iusi nificant activit list:
Log Chipping (ID No. IES-CHIP-1),
Bark Hog (ED No. IES-BARKHOG),
Emergency Generator (DD No. IES-GN), and
Fire water urn ID No. IES-FWP .

Updated emission source description to reflect the proposed emission
source confi uration.

Updated the 15A NCAC 02D .0515 condition to reflect the proposed
control device confi uration.

Removed the existing PSD condition and replaced with a PSD avoidance
condition.

III. Statement of Compliance

The facility is currently under consfruction and does not have a compliance history.

TV. Process Description
The wood pellet manufacturing process description is detailed in the application as follows:

A. Green Wood Handlin andStora e

"Green" (i.e., wet) wood will be delivered to the plant via trucks as either pre-chipped wood or unchipped
logs from commercial harvesting for on-site chipping. Purchased chips and bark will be unloaded from
bucks into hoppers that feed conveyors (IES-GWH) that transfer the material to Green Wood Storage Piles

4

5

8

2. 1 A.

2. 1 A.1

2.2 A.2.



(IES-GWSP-1 Ifarough 4) or to Bark Fuel Storage Piles (IES-BFSP-1 and 2). Conveyors transfemng green
wood chips will be enclosed.

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

B. Debarkin Chi in Bark Ho and Bark Fuel Stora e Piles and Bin

Logs will be debarked by the electric-powered rotary drum Debarker (IES-DEBARK.-1) and then sent to
the Chipper (IES-CHIP-1) to chip the wood to specification for drying. Bark from the Debarker and
purchased bark/chips will be transferred to the Bark Hog (LES-BAKKHOG) via conveyor for further
processmg.

Material processed by the Bark Hog will be transferred to the Bark Fuel Storage Piles (IES-BFSP-1 and 2)
via conveyor. The primary Bark Fuel Storage Pile (IES-BFSP-1) will be located under a covered structure.
The secondary Bark Fuel Storage Pile (IES-BFSP-2) will serve as overflow storage as needed. Following
storage in the Bark Fuel Storage Piles (IES-BFSP-1 and 2), the bark will be transferred via a walking floor
to a covered conveyor to a fully enclosed Bark Fuel Bin (IES-BFB) where the material will be pushed into
the fumace.

C. Green Wood Hammermills

Chipped wood used in pellet production will be farther processed in the Green Wood Hammermills (ES-
GHM-1, 2, and 3) tp reduce material to the proper size. The facility is currently permitted to install two
Green Wood Hammennills (ES-GHM-1 and 2) each with its own cyclone control device (CD-GHM-CYC1
and CD-GHM-CYC2). Enviva is now proposing to install three Green Wood Hammennills total, to remove
the cyclones from the design, and to directly route the vent streams to either the inlet of the Dryer furnace
(which is ultimately routed to WESP/RTO control system) or directly into the WESP/RTO control system
(CD-WESP/CD-RTO-1) to control PM, VOC, and HAP emissions.

D. Dryer
Green wood will be conveyed to a single pass rotary Dryer system (ES-DRYER). Direct contact heat will
be provided to the system via a 250.4 million Btu per hour total heat input fiimace that uses bark and wood
chips as fuel. Green wood will be fed into the Dryer where the moisture content will be reduced to the
desired level and routed to four (4) identical product recovery cyclones operating in parallel, which will
capture dried wood for further processing. Emissions fi-om the Dryer cyclones will be combined into a
common duct which will include the proposed vent from the Green Hammermills (ES-GHM-1 through 3)
and routed to a WESP (CD-WESP) for additional particulate, metallic HAP, and hydrogen chloride
removal. As part of this application, Enviva is proposing to install a natural gas-fired RTO (32 million Btu
per hour, CD-RTO-1) following the WESP to provide further PM, VOC, and HAP emissions control.

E. Dried Wood Handlin

Dried materials from the Dryer product recovery cyclones will be conveyed to screening operations that
remove smaller wood particles. Oversized wood will be diverted to the Dry Hammermills (ES-HM-1
through 8) for further size reduction prior to pelletization, each of which will be followed by a product
recovery cyclone that is controlled by a bagfilter. Smaller particles passing through the screens will bypass
these hammermills and be pneumatically conveyed directly to the product recovery cyclones for the Dry
Hainmermills. Enviva estimates that approximately 15% of the total material leaving the Dryer will bypass
the Dry Hammermills and be sent directly to the pelletizing operations. It should be noted that the current
permit basis assumes 25% will bypass the Dry Hammermills.

There will be several other conveyor transfer points located between the Dryer and Dry Hammermills
comprising the Dried Wood Handling (ES-DWH) emission source. These transfer points will be



completely enclosed with only two (2) emission points that will be controlled by individual bagfilters (CD-
DWH-BH1 and 2).

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

F D Hammemulls

Prior to pelletization, dried wood is reduced to the appropriate size using eight (8) Dry Hammermills
operating in parallel (ES-HM-1 through ES-HM-8). Each Dry Hammemiill will include a product recovery
cyclone for capturing additional dried wood for further processing. Particulate emissions from each of the
Dry Hammermills will be controlled using individual bagfilters (CD-HM-BH1 through 8).

G. Hammennill Conve ors

The Hammermill Conveyors (ES-HMC) will transport material from the product recovery cyclones
associated with the Dry Hammermills (ES-HM-1 through 8) to the pelletizing process. Emissions from the
Hammermill Conveyors will be captured and controlled by the Hammermill Conveyor bagfilter (CD-
HMC-BH).

H. Pellet MU1 Feed Silo

Sized wood from the Dry Hammermill product recovery cyclones will be transported by a set of conveyors
to the Pellet Mill Feed Silo (ES-PMFS) prior to pelletization. Paniculate emissions from the Pellet Mill
Feed Silo will be controUed by a bagfilter (CD-PMFS-BH).

I. Additive Handlin and Stora e

Additive will be used in the pellet production process to increase the durability of the fmal product. The
additive will be added to sized wood from the Pellet Mill Feed Silo discharge screw conveyor prior to
transfer to the Pellet Presses. The additive contams no hazardous chemicals or VOCs.

Bulk additive material will be delivered by truck and pneumatically unloaded into a storage silo (ES-ADD)
equipped with a bagfilter (CD-ADD-BH) to control emissions from air displaced during the loading of
additive material to the silo. The additive will then be conveyed via screw conveyor from the storage silo to
the milled fiber conveyor which transfers milled wood to the Pellet Presses.

J. Pellet Press S stem and Pellet Coolers

Dried processed wood will be mechanically compacted through pellet press dies. Exhaust from the Pellet
Press System and Pellet Press conveyors will be vented through the Pellet Cooler aspiration material
recovery cyclones and pollutant controls as described below, and then to the atmosphere. No resin or other
chemical binding agents are needed for pelletization. As discussed in Section 1, Enviva is proposing to
increase the permitted production rate from 537, 625 ODT per year to 625, 011 ODT per year by upgrading
the design of the pellet dies to use a new prototype.

Formed pellets will be discharged into one of six (6) Pellet Coolers (ES-CLR-1 through ES-CLR-6) where
cooling air will be passed through the pellets. At this point, the pellets will contain a small amount of wood
fines which will be swept out with the cooling air and controlled utilizing a single wet scrobber (CD-WSB).



The exhaust from the scrubber will then be sent to a natural gas-fired RCO (CD-RCO) for control ofVOC,
HAP, and PM. The RCO will also be able to operate in thermal mode during catalyst cleaning.

An aspiration system will be used to recirculate air for the pellet coolers. Emissions from the Pellet Cooler
LP Fines Relay System (ES-PCLP) will be controlled by a bagfilter (CD-PCLP-BH). A second aspiration
system, referred to as the Pellet Cooler HP Fines Relay System (ES-PCHP), will pull collected fines fi-om
the Pellet Cooler screens and from the Pellet Cooler LP Fines Relay System baghouse to the associated
bagfilter (CD-PCHP-BH). From the collection system, the fines will be reintroduced to the Pellet Presses
for re-use in the process.

The final product, wood pellets, will be transferred from the Pellet Coolers to the rail loadout operation via
a conveyor that will be controlled by the Pellet Dust CoUection Transfer Bin (ES-PDCTB) bagfilter (CD-
PDCTB-BH).

K. Finished Product Handlin andLoadout

Final product will be conveyed to two storage bins (ES-PB-1 and ES-PB-2) that will feed a rail loadout
station. At the rail loadout station, pellets will be gravity fed into closed top rail cars. Atmospheric
emissions from pellet loadout will be minimal because dried wood fmes will have been removed in the
pellet screener, and a slight negative pressure will be maintained in the loadout building as a fire prevention
measure to prevent any buildup of dust on surfaces within the building. This slight negative pressure will
be produced via an induced draft fan that will exhaust to the Fimshed Product Handling bagfilter (CD-FPH-
BH). This bagfilter will conti-ol emissions from Finished Product Handling (ES-FPH) and the two (2) Pellet
Loadout Bins (ES-PB-1 to ES-PB-2). Rail car loading will be entirely enclosed because material will be
loaded into closed top hopper cars.

L. Emer enc Generator Fire Water Pum En ine and Diesel Stora e Tanks

The plant will have a 671 brake horsepower (bhp) diesel-fired Emergency Generator (IES-GN) for
emergency operations and a 131 bhp diesel-fired Fire Water Pump Engine (IES-FWP). Aside from
maintenance and readiness testing, the generator and fire water pump engines will only be utilized for
emergency operations.

Diesel for the emergency generator will be stored m a tank of up to 1,000 gallons capacity (IES-TK-1) and
diesel for the fire water pump engine will be stored in a storage tank of up to 185 gallons capacity (IES-
TK-2). The plant will also have a third diesel storage tank with a capacity of up to 5,000 gallons (IES-TK-
3) for distributing diesel fuel to mobile equipment.



V. Emissions

The following table provides a summary ofFacility-wide criteha pollutant emissions
Table 2

Summary of Fadllty-wide PotenUal Emissions

Envlva Pellets Hamlet, LLC

Hamlet, Richmond County, North Carolina

Emission Unit ID

IES-CHIP-1
IES-BARKHOG

ES-DRYER

ES-GHN-1 through 3

Source Description

Lo Chi In
Bark Ho
250.4 MMBtu/hr Wood-fired
Direct Heat D in S tern
Three C3) Green Wood
Ha mme mills

Control Device ID

CD-WESP
CD-RTO-1

Control Device
Description

WESP;RTO

co
(tpy)

NO,
(tpy)

PM
(tpy)

PMio

(tpy)
PM2..
(«py) («py)

ES-HM-l through 8 Eight (8) Dry Hammermllls CD-HM-BH1 through 8 Eight (8) baghouses

ES-HMC

ES-PCHP

ES-PCLP

ES-PMFS

Hammermill Collection
Conve or
Pellet Cooler HP Fines Relay
S stem
Pellet Cooler LP Fines Relay
S tern
Pellet Mill Feed Silo

ES-CLR-1 through 6' Six C6) Pellet Coolers

Pellet Dust Collection
Transfer Bin

Finished Product Handlln
Two 2 Pellet Loadout Bins
Dried Wood Handling
0 e rations

Additive Handling and
Store e

Green Wood Handling
0 e rations
1,000 gallon Diesel Storage
Tank
185 gallon Diesel Storage
Tank
S.OBO gallon Diesel Storage
Tank

IES-GWSP-1 throu h 4 Green Wood Stora e Piles
Bark Fuel Stora e Piles
Dr/Shaving Material
Ha nd lln
De barker
Bark Fuel Bin
500 kW Diesel-flred
Enner en Generator
250 hp Dlesel-flred Fire
Water Pum
Paved Roads

ES-DCTB

ES-FPH
ES-PB-I and 2

ES-DWH

ES-ADD

IES-GWH

IES-TK-1

IES-TK-2

IES-TK-3

IES-BFSP-1 and 2

IES-DRYSHAVE

IES-DEBARK-1
IES-BFB2

IES-GN

IES-FWP

CD-HMC-BH

CD-PCHP-BH

CD-PCLP-BH

CD-PMFS-BH
CD-CLR-1 through 6

(or CD-WSB)
CD-RCO

CD-PDCTB-BH

CD-FPH-BH

CD-DWH-BH1 and 2

CD-ADD-BH

voc
(tpy)

1.6
0. 28

C0;e
(tpy)

243, 754

One (1) baghouse

One (I)baghouse

One(1)baghouse

One 1 ba house
Six (6) baghouses

(one on each cooler)
orwetscmbber- RCO

One Cl)baghouse

One (l)baghouse

Two (2)baghouses

One (1)baghouse

0.23

0.075

0.47

0. 37

15

0.45

1.3

0.30

0. 15

0.077

0. 23

0. 075

0.47

0. 37

4.6

0. 45

1.2

0. 30

0. 15

0.036

0. 23

0.075

0.47

0. 37

1.5

0. 45

0, 022

0.30

0.15

0. 0055

20, 683

0. 00058

0. 00016

0.0033

Total Emissions:

Total Excluding Fugitives':
PSD Major Source Threshold;

-i-, -_-_-J- - -

0. 14

0.070

231

231

250

2.5

0.18

236

236

250

13
0.56

0. 054

1.1

0.0078

0. 0092

16
100

71

250

6.7

0. 28

0.025

0.59

0.0078

0. 0092

3.2
70

60

250

1.0
C.042

0. 0039

0.007S

0.0092

0.78
39

37

2SO

0.00066

0.00048

2S

28

250

6.9
0. 29

1.7

O. OB81

248

241

250

179

50

264,666

264,666

ites: _...___ L
, The pellet coolers will be equipped with eltherslx (6) bag houses (one on each EDoler) ora single wet scrubber for PM control. The emissions are expected to be the same whether the
scrubber or baghouses arejnstalled. In addition, the pellet molere will be equipped with an RCO ftorVOC control that will operate primaYiiy7n-ca"ta7yHcmode''with'the'rmar(RTO)"mode1'
. as a backup. The RTO and RCO modes have the same control efficiency so there will be no Impact on emissions during thermal mode usage.
Bark Is transferred from the primary Bark Fuel Storage Pile by walking floor to coire^d-conveVo7s which trans-ferthe~b^

.expected from transfer of material into the bin.

^Fugitive emissions are not included in comparison against the major source threshold because the facility is not on the llstof 28 source categories In 40 CFR 52. 21.

toreviation^ \

ES_.'.Emfssionsource,_L . -_"__ . "_. _ _. _L
, IES-Insignificant Emission Source ! i
JCO- carbon monoMde 1 ~ ~ ~ ~~ ------ ^-
|CO;e - carbon dioxide equivalent

, NOx ̂ nitrogen oxides ; j
PM ̂ partial latejnatterj_ __^^^ _Z_.. Z. _ZL ̂.. .Z- _ __ _ --Z~
PMip^particyJate matter with an aerqdynamic diameter less than 10 microns ;

PM;.s- paniculate matterwlth an aerodynamic diameter of 2.5 microns or less
RTO-Regenerative Thermal Oxldlzer .

SO;-sulfur dioxide ; .1
tpy-tons per year | [

VOC -volatile organiccompounds

WESP - Wet Electrostatic Precipltator ,



Copies of detailed potential emissions calculations spreadsheets are included in Attachment 1 of this document
and m the application, Appendbc C.

A. Green Wood Handlin IES-GWH

Fugitive PM emissions will result from unloading purchased chips and bark from tiucks into hoppers and
transfer of these materials to storage piles via conveyors. Fugitive PM emissions from chip and bark
transfer operations were calculated based on AP-42 Section 13. 2.4, Aggregate Handling and Storage
Piles. 1 Chip conveyors are enclosed; therefore, emissions were only quantified for the final drop points
(i.e., from conveyor to pile). Bark conveyors will not be enclosed; however, due to the large size of this
material any fugitive PM emissions occiirring along the conveyor itself will be negligible. As such,
emissions were only quantified for the final drop points (i.e., from conveyor to pile).

Green wood and bark contain a high moisture content approaching 50 percent water by weight. Therefore,
Green Wood Handling will have insignificant PM emissions. Per 15A NCAC 02Q .0503(8), Green Wood
Handling (IES-GWH) is an insignificant activity, because potential uncontrolled PM emissions are less
than 5 tpy.

B. Green Wood Stora e Piles IES-GWSP-1 throu h4 and Bark Fuel Stora ePUes IES-BFSP-1 and 2

Particulate emission factors used to quantify emissions from storage pile wind erosion for the four (4)
Green Wood Storage Piles and two (2) Bark Fuel Storage Piles were calculated based on USEPA's Control
of Open Fugitive Dust Sources.2 The number of days with rainfall greater than 0.01 inches was obtained
from AP-42 Section 13.2.2, Unpaved Roads3, and the percentage of time that wind speed exceeds 12 miles
per hour (mph) was determined based on the AERMOD-ready meteorological dataset for the Maxton
National Weather Service (NWS) Station provided by DAQ4. The mean silt content of 8.4% for unpaved
roads at lumber mills from AP-42 Section 13.2. 2 was conservatively applied in the absence ofsite-specific
data. The exposed surface area of the pile was calculated based on worst-case pile dimensions.

VOC emissions from storage piles were quantified based on the exposed surface area of the pile and
emission factors from the National Council for Air and Stream Improvement (NCASI). NCASI emission
factors range from 1.6 to 3. 6 poimds (Ib) VOC as carbon/acre-day; however, emissions were conservatively
based on the maximum emission factor.

Per 15A NCAC 02Q .0503(8), the Green Wood Storage Piles (IES-GWSP-1 through 4) and the Bark Fuel
Storage Piles (IES-BFSP-1 and 2) are msignificant activities based on each having potential unconto-olled
PM and VOC emissions less than 5 tpy.

C. Debarker IES-DEBARK-1

PM emissions will occur as a result of log debarking. Potential PM emissions from debarking were
quantified based on emission factors from EPA's AIRS Facility Subsystem Source Classification Codes and
Emission Factor Listing for Criteria Air Pollutants for Source Classification Code (SCC) 3-07-008-01
(Log Debarking). 5 All PM was assumed to be larger than 2. 5 microns in diameter. PM emissions from
debarking will be mimmal due to the high moisture content of green wood (-50%) and the fact that fhe

' USEPA AP-42 Section 13.2.4, Aggregate Handling and Storage Piles (11/06).
2 USEPA Control of Open Furtive Dust Sources, Research Triangle Park, North Carolina, EPA-450/3-88-008. September 1988.
3 USEPA AP-42 Section 13.2.2, Unpaved Roads (11/06).
4 Data provided via email to Aubrey Jones (Ramboll) by Matthew Porter CNC DAQ) on July 27, 2017.
5 USEPA. Office of Air QuaUty Planning and Standards. AIRS Facility Subsystem Source Classification Codes and Emission Factor Listing for

Criteria Air Pollutants. EPA 450/4-90-003. March 1990.



debarking dmm will be enclosed, except for the two ends where logs enter and material exits after
debarking. A 90% control efficiency was applied for partial enclosure.

The Debarker is considered an insignificant activity per 15A NCAC 02Q .0503(8) due to potential
uncontrolled PM emissions less than 5 tpy.

D. Bark Ho IES-BARKHOG

Processing of bark by the Bark Hog will result in emissions ofPM, VOC, and methanol. Particulate
emission factors were not available for this specific operation; therefore, potential PM emissions were
quantified based on emission factors from EPA's AIRS Facility Subsystem Source Classification Codes and
Emission Factor Listing for Criteria Air Pollutants for log debarking (SCC 3-07-008-01). 6 The Bark Hog is
primarily enclosed and thus has minimal PM emissions. A 90% control efficiency was applied for partial
enclosure. VOC and methanol emissions were quantified based on emission factors for log chipping from
AP-42 Section 10.6.3, Medium Density Fiberboard.7

The Bark Hog is considered an msignificant activity per 15A NCAC 02Q .0503(8) due to potential
uncontrolled emissions less than 5 tpy.

E. Chipper (IES-CfflP-1

The Chipper will be located inside of a building; therefore, PM emissions will be negligible and were not
quantified. The chipping process will also result in emissions ofVOC and methanol. VOC and methanol
emissions were quantified based on emission factors for log chipping from AP-42 Section 10.6.3, Medium
Density Fiberboard.s

The Chipper is considered an insignificant activity per 15A NCAC 02Q .0503(8) due to potential
uncontrolled emissions less than 5 tpy.

F. Bark Fuel Bin IES-BFB

Bark will be transferred from the Bark Fuel Storage Piles via a walking floor to a covered conveyor and
then to the fully enclosed Bark Fuel Bin (IES-BFB). Due to complete enclosure of the Bark Fuel Bin,
emissions from transfer of material into the bin were not explicitly quantified. Per 15A NCAC 02Q
. 0503(8), the Bark Fuel Bin is an insignificant activity due to potential uncontrolled PM emissions less than
5tpy.9

G. D er ES-DRYER and Green Wood Hainmennills S-GHM-1 throu h3

Exhaust from the Dryer and Green Wood Hammermills will be routed to a WESP/RTO control system for
control ofPM, VOC, and HAP. Potential emissions ofPM, PM less than 10 microns in diameter (PMio),
PM less than 2. 5 microns in diameter (PM2. 5), carbon monoxide (CO) and oxides of nitrogen (NOx),
including NOx and CO emissions generated during thermal oxidation, are based on guaranteed pound per
hour (Ib/hr) emission rates provided by the RTO vendor. Potential emissions ofsulfur dioxide (S02) were
calculated based on an emission factor from AP-42 Section 10. 6.2, Particle Board Manufacturing. 10 VOC
emissions were calculated using an emission factor derived from stack testing conducted at Enviva and
other similar wood pellet manufacturing facilities.

6 Ibid.

7 USEPA AP-42 Section 10.6.3, Medium Density Fiberboard Manufacturing (08/02).
8 Ibid.

9 Due to complete enclosure of the Bark Fuel Bin, emissions were not quantified.
10 USEPA AP-42 Section 10.6.2, Particle Board Manufacturing (6/02).
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HAP and toxics air pollutant (TAP) emissions were calculated based on emission factors from several data
sources including stack testing data from other similar facilities, emission factors from AP-42 Section 1.6,
Wood Residue Combustion in Boilers", and NC DAQ's Wood Waste Combustion Spreadsheet12. HAP
emissions from natural gas combustion by the RTO burners were calculated based on AP-42 Section 1.4,
Natural Gas Combustion.u

Combustion of wood by the Dryer fimiace and natural gas by the RTO burners will also result in emissions
ofGHG. The emissions were quantified based on emission factors from AP-42, Section 10.6. 1 for a rotary
dryer with an RTO control device. Enviva has conservatively calculated the C02 emissions using the higher
hardwood emission factor because the dryer at fhe Hamlet facility will use a combination of hardwood and
softwood.

H. Dried Wood Handlin ES-D

ES-DWH will include conveyor transfer points located between the Dryer and Dry Hainmermills with
emissions controlled by two (2) bagfilters (CD-DWH-BH-1 and 2). PM emissions from these bagfilters
were calculated based on manufacturer guaranteed exit grain loading rates and the maximiun nominal
exhaust flow rate of the baghouses.

Additionally, the dried material may continue to emit VOC and HAP as it is transferred between the Dryer
and Dry Hammemiills due to the elevated temperature of the material. Potential VOC and HAP emissions
were calculated based on NCASI dry wood handling emission factors. 14

I. D Shavin sHandlin ffiS-DRYSHAVE

Particulate emissions will occur during unloading of dry shavings from trucks and may also occur because
of air displaced during silo loading. Potential emissions were calculated based on AP-42, Section 13.2.4,
Aggregate Handling and Storage Piles.15 Dry shavings wUl be transferred into the new dry shavings silo
via an enclosed bucket elevator. Because the actual transfer will be enclosed within the silo, a 90% control
efficiency was applied for this material ti-ansfer point.

Per 15ANCAC 02Q .0503(8), Dry Shavings Handling (IES-DRYSHAVE) is considered an msignificant
activity because potential uncontrolled PM emissions are less than 5 tpy.

J. D Hammemiills ES-HM-1 fhrou 8

The Dry Hammermills will generate PM, VOC, and HAP emissions during the process of reducing wood
chips to the required size. PM emissions from the Dry Hammemiills will be controlled using individual
bagfilters (CD-HM-BH-1 through 8). Particulate eimssions from each bagfilter were calculated using a
manufacturer guaranteed exit grain loading rate and the maximum nominal exhaust flow rate of the
bagfilter.

VOC and HAP emissions were calculated based on stack testing data from comparable Enviva facilities.

" USEPA AP-42 Section 1.6, Wood Residue Combustion in Boilers (09/03).
12 NCDAQ Wood Waste Combustion Spreadsheet for a wood stoker boiler. Available online at:

https://files. nc. gov/ncdeq/Air%20QuaUty/permits/files/WWC_rev_K_20170308. xlsx.

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

14 NCASI VOC Dry Wood handling factor based oriented-strand board operations.
15 USEPA AP-42 Section 13. 2.4, Aggregate Handling and Storage Piles (11/06).
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K. Pellet Cooler HP Fines Rela S stem ES-PCHP and Pellet Cooler LP Fines Rela S stem ES-PCLP

An induced draft fan will be used to transfer dust generated from a number of enclosed transfer/handling
sources around the Dry Hammermill Area to the Pellet Cooler HP Fines Relay System, controlled by a
bagfilter (CD-PCHP-BH). PM emissions fi-om this bagfilter, which will control emissions from ES-PCHP,
were calculated based on a manufacturer guaranteed exit grain loading rate and the maximum nominal
exhaust flow rate of the bagfUter. A second bagfilter (CD-PCLP-BH) will control emissions from Pellet
Cooler LP Fines Relay System (ES-PCLP) and PM emissions were calculated based on a manufacturer
guaranteed exit grain loading rate and the maximum nominal exhaust flow rate of the bagfilter.

L. D Hammermill Conve ' S stem ES-HMC

Fugitive PM emissions that escape the Hammermill Collection Conveyor will be controlled by a bagfilter
(CD-HMC-BH). PM emissions from this baghouse were calculated based on a manufactiirer guaranteed
exit grain loading rate and the maximum nominal exhaust flow rate of the bagfilter.

M. Pellet Mill Feed Silo ES-PMFS

The Pellet Mill Feed Silo will be equipped with a bagfilter (CD-PMFS-BH) to control PM emissions
associated with silo loading and unloading operations. PM emissions are calculated based on a
manufacturer guaranteed exit grain loading rate and the maximum nominal exhaust flow rate of the
bagfilter.

N. Additive Handlin and Stora e ES-ADD

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

0. Pellet Press S stem and Pellet Coolers ES-CLR-1 throu h 6

Pellet Press and Pellet Cooler operations will generate PM, HAP, and VOC emissions during the forming
and cooling of wood pellets. The Pellet Mill and Coolers will be equipped with a single wet scmbber (CD-
WSB) for PM control, followed by an RCO (CD-RCO) for VOC and HAP contorol from the exhaust of the
scmbber. The oxidizer will operate in thermal mode as an RTO during catalyst cleaning. PM emissions
from the Pellet Press System (Pellet Mills) and Pellet Coolers were calculated based on a maximum exit
grain loading rate and the maximum nominal exhaust flow rate for the proposed bagfilters.

Uncontrolled VOC and HAP emissions at the outlet of the Pellet Cooler wet scmbber (CD-WSB) were
quantified based on stack testing data from comparable Enviva plants. This includes emissions from both
the Pellet Mills and the Pellet Coolers. Controlled emissions were estimated based on a 95% control
efficiency for the RCO. Operation in thermal mode will achieve the same control efficiency and will have
no impact on the calculated emissions. NOx and CO emissions resulting from thermal oxidation were
calculated using AP-42 Section 1.4, Natural Gas Combustion16, and the maximum high heating value of the
anticipated VOC constituents.

Emissions of criteria pollutants, HAP, and TAP from natural gas combustion by the RCO burners were
estimated using emission factors from AP-42 Section 1.4. Potential GHG emissions from natural gas
combustion were quantified based on emission factors from Subpart C of 40 CFR Part 98. Emissions were
converted to carbon dioxide equivalent (C02e) based on Global Wamiing Potentials from Subpart A of 40
CFR 98.

16 USEPA AP-42 Section 1.4, Natural Gas Combustion (07/98).
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P. Pellet Dust Collection Transfer Bin ES-PDCTB

PM emissions will occur during transfer of wood pellets into the Pellet Dust Collection Transfer Bin.
Particulate emissions from the bagfilters that controls the Pellet Dust Collection Transfer Bin (CD-PDCTB-
BH) were calculated assuming a manufacturer guaranteed exit grain loading rate and the maximum
nominal exhaust flow rate of the bagfilter.

Q. Pellet Loadout Bins ES-PB-lthrou h 2 and Finished Product Handlin ES-FPH
PM emissions result from the transfer of finished product to the Pellet Loadout Bins. No emissions are
anticipated for the transfer of pellets from the bins to rail cars because wood pellets will be loaded into
closed top rail cars that are entirely enclosed. PM emissions fi-om Finished Product Handling and the two
(2) PeUet Loadout Bins will be controlled by a bagfilter (CD-FPH-BH). Potential PM emissions from the
baghouse were calculated based on a maximum exit grain loading rate and the maximum nominal exhaust
flow rate of the bagfilter.

R. Emer enc Generator IES-GN and Fire Water Pum En ine IES-FWP

Operation of the Emergency Generator and Fire Water Pump will generate emissions of criteria pollutants,
HAP, and GHG. Potential PM, NOx, VOC, and CO emissions from operation of the Emergency Generator
and Fire Water Pump Engine were calculated based on emission factors from their respective manufacturer
specification sheets and the maximiim horsepower rating of the engines. VOC emissions were calculated
based on the manufacturer's emission factor for hydrocarbons. Potential S02 emissions were calculated
based on the fuel sulfur restriction in NSPS Subpart ffll, and by assuming that all the sulfur present in the
diesel fuel becomes S02 air emissions.17 Potential HAP emissions were quantified based on emission
factors from AP-42 Section 3.3, Stationary Internal Combustion Engines^ Annual potential emissions
were conservatively calculated based on 500 hours per year.

Combustion ofdiesel fuel by the engines will also result in emissions ofGHG. Potential GHG emissions
from each engine were quantified based on emission factors from Subpart C of 40 CFR Part 98. Emissions
were converted to C02e based on Global Warming Potentials from Subpart A of 40 CFR 98.

The Emergency Generator and Fire Water Pump Engine qualify as insignificant activities pursuant to 15A
NCAC 02Q .0503(8).

S. Diesel Stora e Tanks IES-TK-1 throu h 3

The storage ofdiesel in on-site storage tanks will generate emissions ofVOC. VOC emissions from the
three (3) Diesel Storage Tanks were calculated using EPA's TANKS 4. 0 software based on actual tank
characteristics (e.g., orientation, dimensions, etc.) and potential annual throughput. VOC emissions from
the storage tanks are below 5 tpy and thus, per 15A NCAC 02Q .0503(8) they are listed as insignificant
sources in the permit.

T. Paved Roads

Fugitive PM emissions will occur as a result of trucks and employee vehicles traveling on paved roads on
the Hamlet plant property. Emission factors were calculated based on Equation 2 from AP-42 Section
13. 2. 1 Paved Roads19 using the mean silt loading for quarries (8. 2 g/m2) and 110 days with rainfall greater
than 0.01 inch based on Figure 13. 2. 1-2. A 90% control efficiency was applied for water/dust suppression

Sulfur content in accordance with Year 2010 standards of 40 CFR 80.510(b) as required by NSPS Subpart Dll.
18 USEPA AP-42 Section 3.3, Stationary Internal Combustion Engines (10/96).
19 USEPA AP-42 Section 13.2. 1, Paved Roads (01/11).
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activities followed by sweeping. This control efficiency is based on data from the Air Pollution
Engineering Manual of the Air and Waste Management Association.

VI. Regulatory Review - Specific Emission Source Limitations and Conditions

A. 15A NCAC 02D .0515 "Particulates from Miscellaneous Indusfa-ial Processes" - This regulation establishes
an allowable emission rate for particulate matter from any stack, vent, or outlet resulting from any
industrial process for which no other emission control standards are applicable. This regulation applies to
Total Suspended Particulate (TSP) or PM less than 100 micrometers (tim). The allowable emission rate is
calculated using the following equation:

E=4. 10xP067
E=55xPall-40

for P < 30 tph
for P ̂  30 tph

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

According to the application, the most significant source ofPM emissions is the dryer system operating at
80 ODT/hr. The allowable emission rate is calculated to be 49. 1 Ib/hr. Maximum PM emission rate
estimate is provided by the dryer vendor. The maximum hourly controlled emission rate is 7.6 Ib/hr.
Therefore, compliance is indicated.

The wet electrostatic precipitator (WESP) removes particles from a gas stream through the use ofelectaical
forces. Discharge electrodes apply a negative charge to particles passing through a strong electrical field.
These charged particles then migrate to a collecting electrode having an opposite, or positive, charge.
Collected particles are removed from the collecting electrodes by washing using a mild hydroxide solution
to prevent buildup of resinous materials present in the dryer exhaust. According to the application, the
WESP possesses 29,904 square feet of collection plate area and can handle a maximum air flow of 230, 000
acfm.

Control Device Monitorin

For bagfilters:
To assure compliance, the Pemiittee shall perform inspections and maintenance as recommended by the
manufacturer. In addition to the manufacturer's inspection and maintenance recommendations, or if there
are no manufacturer's mspection and maintenance recommendations, as a minimum, the inspection and
maintenance requirement shall include the following:
i. a monthly visual inspection of the system ductwork and material collection umt for leaks, and
ii. an annual (for each 12-montfa period following the initial inspection) internal inspection of the

bagfilters' stmctural integrity.

For WESP:

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

The Pemuttee shall establish the minimum primary voltage and minimum
current within the first 30 days following operation of the dryer. To assure
compliance and effective operation of the wet electi-ostatic precipitator, the
Permittee shall monitor and record the primary voltage and current through the
precipitator daily. The daily observation must be made for each day of the
calendar year period. The Pemiittee shall be allowed three (3) days of absent
observations per semi-annual period.
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B.

c.

Because the application relies on vendor guaranteed emission factors and does not include estimated
control efficiency, performance testing will be required to establish control efficiency witfain 90 days of
commencement of operation.

15A NCAC 02D .0516 "Sulfur Dioxide Emissions from Combustion Sources" - Under this regulation,
sulfur dioxide emissions from combustion sources cannot exceed 2.3 Ib/million Btu heat input. Wood is
fired in the dryer and low sulfur diesel is combusted in the two emergency engines. Diesel is the worst-
case fuel. Firing diesel fuel (0.5% sulfiir by weight) will not cause this limit to be exceeded. Therefore,
compliance is indicated.

15A NCAC 02D .0521 "Control of Visible Emissions" - This regulation establishes a visible emission
standard for sources based on the manufacture date. For sources manufactured after July 1, 1971, the
standard is 20% opacity when averaged over a 6-minute period. The Pennittee will be required to establish
'normal' visible emissions from these sources within the first 30-days of the permit effective date. In order
to demonstrate compliance, the Permittee will be required to observe actual visible emissions on a monthly
basis for comparison to 'normal' . If emissions are observed outside of 'nonnal', the Permittee shall take
corrective action. Recordkeqimg and reporting are required. Because all emission sources are designed to
be well controlled, compliance with this standard is expected.

VII. Regulatory Review - Multiple Emission Source Limitations and Conditions

A. 15A NCAC 02D .0524 "New Source Performance Standards SPS Sub art mi" - This regulation
applies to owners or operators of compression ignition (CI) reciprocating internal combustion engines
(RICE) manufactured after April 1, 2006 that are not fire pump engines, and fire pump engines
manufactured after July 1, 2006. Both the 671 hp emergency generator and the 131 hp fire pump engine
are subject to the requirements of this regulation.

Under NSPS Subpart IIII, owners or operators of emergency generators manufactured m 2007 or later with
a maximum engine power greater than or eqiial to 50 hp are required to comply with the with the emission
standards for new nom-oad CI engines m §60.4202, for all pollutants, for the same model year and
maximum engine power for their 2007 model year and later emergency stationary CI ICE. These limits are
as foUows: 0.20 g/kW for PM; 3. 5 g/kW for CO; and 4 g/kW for NOx + nonmethane hydrocarbons
(NMHC).

Under NSPS Subpart IIII, owners or operators of fire puinp engines manufactured after July 1, 2006 must
comply with the emission limits in Table 4 of the subpart. The limits are as follows: 0.30 g/kW for PM and
4 g/kW for NOx + NMHC.

As stated in the application, Enviva will comply with these limits by operating the engines as instructed in
the manufacturer's operating manual in accordance with 40 CFR 60.421 l(a), and purchasing an engine
certified to meet the referenced emission limits in accordance with 40 CFR 60.421 l(b). The engines will
be equipped with a non-resettable hour meter in accordance with 40 CFR 60.4209(a). Emergency and
readiness testing will be limited to 100 hours per year.

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

B. 15A NCAC 02D .1111 "Maximum Achievable Control Technolo Sub art ZZZZ" - 40 CFR Part 63
applies to RICE located at a major or area source of hazardous air pollutants (HAP). Pursuant to 40 CFR
§63. 6590(c) (amended January 30, 2013), a new stationary RICE located at a major source must meet the
requirements of this part by meeting the requirements of 40 CFR Part 60 Subpart IHI for compression
ignition engines. No further requirements apply to such engines under this part.

C. 15A NCAC 02D . 1111 "Maximum Achievable Control Technolo 112 " - Clean Air Act (CAA)
Section 112(g)(2)(B) requires that a new or reconstructed stationary source that does not belong to a
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regulated "source category" for which aNESHAP has been promulgated must control emissions to levels
that reflect "maxunum achievable control technology" (MACT). Because Wood Pellet Manufacturing
Plants are not a regulated source category under 40 CFR 63, the Hamlet plant was subject to 112(g) and
underwent a case-by-case MACT analysis pursuant to 40 CFR 63 Subpart B as part of the initial PSD
constiiiction permitting process. NC DAQ concluded that case-by-case MACT was use of a low HAP-
emitting design for the Dryer (ES-DRYER) without the addition of add-on controls, and that the Hamlet
plant was not subject to numeric HAP emission limits under Section 112(g). 2° While not required under
case-by-case MACT, the plant is subject to other requirements that have the ancillary benefit of reducing
HAP emissions such as a limitation on softwood to reduce VOC emissions, RTO control on the green wood
hammermills and dryer, and RCO/RTO control on the pellet coolers. Previous BACT requirements include
a limitation on PM from the Dryer achieved through use of a WESP, that provides control of metallic and
morganic HAP emissions resulting from wood combustion m the furnace. Although BACT will no longer
be applicable since the plant will now be a synthetic minor source with respect to PSD, Enviva is still
proposing to install and operate the WESP.

Enviva has initiated construction activities at the Hamlet plant but has not yet completed construction. The
proposed permit modifications outlined in this application include changes to the wood pellet
manufacturing process that will decrease total potential HAP emissions by approximately 126 tpy. As
provided in §63.40(b), a case-by-case MACT evaluation is only required prior to the constmction or
reconstruction of a major source ofHAP emissions.

The regulation defines "construct a major source" as the fabrication, erection, or installation of a new
greenfield site emitting greater 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 source thresholds.21 The rule further defines process or production unit as "any collection of
structures and/or equipment that processes, assembles, applies, or otherwise uses material inputs to produce
or store an intermediate or fmal product [bold emphasis added]. "22

Since Enviva has already commenced constmction of the Hamlet plant under the currently effective PSD
pennit, the proposed project does not constitute construction of a greenfield site as defmed in §63. 41.
Furthennore, the proposed changes to the plant design do not constitute reconstruction of a major source.
Per §63.41, reconstmction is defined as the replacement of components at an existing process or production
unit such that the fixed capital cost of the new components exceeds 50% of that which would be required to
constmct a comparable new process or production unit. The "process or production unit" at the Hamlet
plant is the collection of all equipment used to manufacture the wood pellet product. The fixed capital costs
associated with the proposed project are significantly less than 50% of the fixed capital costs that would be
required to constmct a comparable new wood pellet manufacturing facility. As such, the project also does
not constitute reconstmction of the process or production unit.

Based on this review, the proposed project does not trigger a requirement to perform a new case-by-case
MACT evaluation under Section 1 12(g), as the project does not constitute construction of a major soiirce or
reconstmction of the process or production unit.

As part of the proposed project, Enviva is requesting an increase in the maximum amount of softwood that
can be used from 75% up to a maximum of 85%. However, Enviva is also proposing to install an RTO to

20 Air Quality Permit No. 10365R02, Section 2. 1 .A, Condition 4
21 §63.41
22 Ibid.
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follow the WESP for the Dryer exhaust which will significantly reduce emissions ofVOC and organic
HAP. In addition, the exhaust stream from the Green Wood Hammermills (ES-GHM-1 to 3) will be routed
to either the inlet of the Dryer furnace or directly to the WESP/RTO system (CD-WESP/CD-RTO-1),
which will control VOC and organic HAP emissions from the Green Wood Hainmermills. Enviva is
proposing to install an RCO (with RTO backup) to control VOC and organic HAP emissions from the
twelve (12) Pellet Mills and six (6) Pellet Coolers (ES-CLR-1 through 6). With the installation of the RTO
and RCO, Enviva will surpass the level of control required under the original case-by-case MACT
determination for the Hamlet plant and believes the intent of the original case-by-case MACT
detennination continues to be satisfied after completion of the proposed project.

Other sources of organic HAP emissions at the plant include the following: Log Chipper (IES-CHIP-1), the
Bark Hog (IES-BARKHOG), Dried Wood Handling (ES-DWH), and eight (8) Dry Hammeraulls (ES-HM-
1 through 8) as well as the Emergency Generator (IES-GEN) and Fire Water Pump (IES-FWP). For these
sources, MACT was determined to be good process design and maintenance of equipment in accordance
with manufacturer specifications and/or standard industry practices. Enviva is not requesting any
modifications to the existing MACT determinations for these process sources.

Under the provisions of North Carolina General Statute 143-215.108, the Pemiittee shaU establish emission
factors for HAPs by conducting an inidal performance test on the wood-fired direct heat drying system (ID No.
ES-DRYER), the green wood hammermills (ID Nos. ES-GHM-1, ES-GHM-2, and ES-GHM-3), the dry
hammemulls (ID Nos. ES-HM-1 to ES-HM-8), the dry wood handling operations (ID Nos. ES-DWH), and
the pellet presses and coolers (ID Nos. ES-CLR-1 through ES-CLR-6).

The pollutants and emission soiirces to be tested during the initial performance test are listed in the
following table:

Emission Source

Dryer system/greenwood
hammenmlls

controlled via a RTO

Pellet coolers pellet presses
controlled via a RCO
One hammermill

D woodhandlin o erations

PoUutant

Acetaldehyde
Acrolein

Formaldehyde
Methanol

Phenol
Propionaldehyde

Periodic performance testing, monitoring, recordkeepmg, and reporting are required according to the PSD
Avoidance Condition.

D. Corn liance Assurance Monitorin CAM

This pennit (revision R03) is a non-Title V pemiit and CAM will be addressed at the time the Title V
permit is developed.

E. 15A NCAC 02 . 0317 "Avoidance Conditions" for avoidance of 15A NCAC 02D .0530 "Prevention of
Si nificant Deterioration" - The facility has requested enforceable limits so that emissions ofVOC, NOx,
and CO remain below the 250 tpy PSD major source threshold. The facUity will be limited to an annual
process rate 625,011 ODT/year on a rolling 12-month average basis, with a maximum 85% softwood and
use an RTO and RCO to control VOC emissions. A condition is mcluded m the permit with the limits and
restrictions necessary not to exceed those limits.

Under the provisions of North Carolina General Statute 143-215.108, the Peimittee shaU demonstrate
compliance with the PSD avoidance limits by conducting an initial performance test on the wood-fired direct
heat drying system (ID No. ES-DRYER), the green wood hammemulls (ID Nos. ES-GHM-1, ES-GHM-2, and
ES-GHM-3), the dry hammermills (ID Nos. ES-HM-1 to ES-HM-8), the dry wood handling operations (ID
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F.

Emission Sources

Dryer system/greenwood
hammermills

controUedviaaRTO

Pellet coolers pellet presses
controlled via a RCO

One dry hammermill

Dry wood handling operations

PoUutant
voc

PM/PM10/PM2.5
NOx
co

voc
PM/PM10/PM2.5

voc
PM/PM10/PM2.5

voc
PM/PM10/PM2.5

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

The Permittee shall conduct periodic perfomiance tests when the following conditions are met:
(A) As the softwood content increases by more than 10 percentage points over what was established during

the initial test up to 85%, or
(B) As the production rate increases by more than 10 percentage points over what was established during

the initial test up to 625, 011 ODT/year.
(C) At a minimum testing shall be conducted annually. Annual perfomiance tests shall be completed no

later than 13 months after the previous perfonnance test.

The Pemuttee shall install, calibrate, operate, maintain, and inspect a continuous temperature monitoring,
and recording system, in accordance with manufacturer's recommendations, for the regenerative fhermal
oxidizer and regenerative catalytic oxidizer (ID Nos. CD-RTO-1 and CD-RCO) to monitor the temperature
in the combustion chamber (the second half of the oxidizer away from the flame zone) to ensure the
average combustion temperataire does not drop below the temperature range established during the
perfonnance test.

The Pemiittee shall develop and maintain a written malfunction plan for the temperature monitoring and
recording system that describes, in detail, tfae operating procedures for periods of malfunction and a
protocol to address malfunctions so that corrective actions can immediately be investigated. The
malfimction plan shall identify malfimctions, as described by the manufacturer, and ensure die operators
are prepared to correct such malfuncdons as soon as practical. The Pemiittee shall keep any necessary
parts for routine repairs of the temperataire monitoring and recordmg system readily available.

The Penmttee shall perform periodic inspection and maintenance for the oxidizers as recommended by the
manufacturer. At a minimum, the Pennittee shall perform an annual internal inspection of the primary heat
exchanger and associated inleVoutlet valves of the control device to ensure structural integrity.

The process rate and hardwood/softwood mix shall be recorded in a monthly log kept on site.

The results of the calculations and the total amount of VOC, NOx, and CO emissions shall be recorded
monthly in a logbook (written or electronic fonnat) and made available to an authorized representative
upon request. Semi-annual reporting ofmonitormg activities is required.

For the dryer system, GHG (C02e) emissions shall be calculated on a monthly basis and compliance
demonstrated using the applicable Part 98 emission factors. Compliance shall be documented on a 12-month
rolling basis.

15ANCAC 02D . 0540 Particulate from Fu itive Dust Emission Sources

15A NCAC 02D .0540 requires a fugitive dust control plan be prepared if ambient monitoring or air
dispersion modeling show violation or a potential for a violation of a PM NAAQS, or ifNC DAQ observes
excess fugitive dust emissions fi-om the facility beyond the property boundary for sue (6) minutes in any
one hour using EPA Method 22. Previous dispersion modeling for the Hamlet plant did not show a
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violation or the potential for a violation of the PMio or PM2. 5 NAAQS. As such, a fugitive dust conti-ol plan
is not required at this time.

G. 15ANCAC02D. 1100 Control of Toxic Air Pollutant TAP Emissions
15A NCAC 02D .1100 outlines the procedures that must be followed if a TAP pennit and associated
modeling are required under 15A NCAC 02Q .0700. Under 15A NCAC 02Q .0704(d), a TAP peraut
application is required to include an evaluation of the TAP emissions from a facility's sources, excluding
exempt sources listed in Rule . 0702 of this Section.

A TAP modeling analysis was performed as part of the permitting effort in January 2015 and the results
demonstrated that the facility would not exceed any TAP ambient air standards. Individual TAP increases
are below the previously modeled rates. As part of this permit modification Enviva is proposing to reduce
total TAP emissions from 31. 6 tpy to 20. 5 tpy. Therefore, additional TAP modeling is'not required.

H. 15A NCAC 02 . 0500 "Title V Permittin "
This facility is being processed under the state consfaT iction and operating pemiit program initially. Within

one year after commencement of facility operation, the Pennittee will be required to submit a complete
Title V application.

VI. Other Regulatory Considerations

An application fee of $947.00 was received by the DAQ on May 14, 2018.
The appropriate number of application copies was received by the DAQ.
A Professional Engineer's Seal is required for this application and was provided fref. RusseU Kemn. P.E.
Seal # 19628, 4-4--18). ' " -.-. --.-. --»-^.
Receipt of die request for a zoning consistency determination was acknowledged by Tracy R. Parris,
Planning Director, Richmond County on May 15, 2018. The proposed operation is consistent with
applicable zoning ordinances.
Public notice is not required for this modification to the State Pennit issued under 15A NCAC 02Q .0300.
Due to public interest in this project, the DAQ Director did require a public hearing. The hearing was held
on November 8, 2018.
IBEAM Emission Source Module (ESM) update was verified on August 31, 2018.
According to the application, the facility does not store any materials in excess of the 1 12r applicability
threshold.

The application was signed by Mr. Steve Reeves, EVP and CFO - Accounting, on May 3, 2018.

Vn.Recommendations

This application has been reviewed by the DAQ to determine compliance with all procedures and requirements.
The DAQ has detennined that this facility appears to be or is expected to achieve compliance as specified in the
permit with all applicable^equirements. A draft permit was provided to the Fayetteville Regional Office (FRO)
on August 22, 2018. The FRO responded with "no comments" to the draft on August 30, 2018. A draft pemiit'
was provided to the applicant on August 22, 2018. The applicant responded with minor comments on August
27, 2018. All comments have been addressed. According to a January 8, 2019 memo from Michael
Abraczinskas, Director,, the DAQ recommends issuance ofPennitNo. 1036R03.
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Table 1

Calculation Inputs

Enviva Pellets Hamlet, LLC

Hamlet, Richmond County, North Carolina

Operational Data

Green Hammermills, Dryers, Pellet Coolers

Short-Term Throughput (ODT/hr)

Annual Throughput (ODT/yr)

Hours of Operation (hr/yr)

Softwood Composition

Dry Hammermills

Short-Term Throughput (ODT/hr)

Annual Throughput (ODT/yr)1

Hours of Operation (hr/yr)

Softwood Composition

80

625, 011

8,760

85%

68

531,259

8,760

85%

85% raw material process by hammermil

85% of raw material is processed by the dry hammermills.

Moisture Content of Finished Pellets:
Metric Tonnes:

5.5%
600,000

1 ton = 0.91 metric tonnes
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Table 3

Summary of Fadlity-wide MAP Emissions

Enviva Pellets Hamlet, LLC

Hamlet, llichmond County, North Carolina

---i- " I-- -' -I

Pollutant

Acetaldehyde

Acetophenone

Aero Ie in

Antimony and compounds

Arsenic and compounds

Benzene

Benzo(a)pyrene

Beryllium metal

Butadiene, 1.3-

Cadmium Metal

Carbontetrachloride

Chlorine

Chlorobenzene

Clilorofbrm

Chromium VI

Chromium-Other compounds

Cobalt compounds

Dichlorobenzene

Dichloroethane, 1,2-

Dichloropnopane, 1,2-

Dinitrophenol, 2/4-

Di(2-ethylheicyl)phthalate
Ethyl benzene

Formaldehyde

Hexane

Hydrochloric acid

Lead and lead compounds

Manganese and compounds

Mercury, vapor

Methanol

Methyl bromide

Methyl chloride

Methylene chloride

Naphthalene

Nickel metal

Nltrophenol, 4-

Pentachlorophenol

Perchloroethylene

Phenol

Phosphorus metal, yellow or white

Polychlorinated biphenyls

Propionaldehyde

Selenium compounds

Styrene

etrachlorodibenzo-p-dioxin, 2, 3, 7, 8-

Toluene

Total PAH (POM)

richloroethane, 1, 1. 1-

richloroethylene

richlorophenol, 2/4, 6-

Virvl chloride

ns' (tpy)
axi

(t )

CD-RTO-1'

(tpy)

1.8

1. 8E-07

1.0

6.3E-04

1. 8E-03

0. 23

1.4E-04

8.9E-05

4. 8E-04

2. 5E-03

0.87

1. 8E-03

1. 5E-03

4. 7E-04

1.4E-03

5. 3E-04

1. 6E-04

1. 6E-03

l.BE-03

9.9E-06

2. 6E-06

1. 7E-03

0. 94

0. 25

2.1

3. 9E-03

0. 13

3. 1E-04

2.1

8. 2E-04

1. 3E-03

1. 6E-02

5. 4E-03

2. 9E-03

6.0E-06

5. 6E-05

4. 2E-02

1.3

2. 1E-03

4. 5E-07

0. 45

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

11

2.1

ES-HM-1

through 8
(tpy)
2.4

2.9

2.1

1.4

1.1

5.0

15

Proplo Ideh

B.O

"-^,°2 ES-DW.
0. 13

0. 79

2. 7E-05

2.9E-04

1.6E-07

1. 6E-06

1. 5E-04

1. 9E-04

1. 2E-05

1. 6E-04

0. 50 0. 26

0.25

6. 9E-05

5. 2E-05

3.6E-05

3. 8 0. 61

8.4E-05

2.9E-04

0. 39

0. 17

3. 3E-06

4. 7E-04

9. 6E-05

6.0 0. 87

Methanol Methanol

3^ 0.61

IES-GN

(tpy)
IES-FWP

(tpy)

1. 1E-04

1. 1E-03

2.2E-07

2.1E-OS

2. 1E-04

4.3E-08

4.8E-04

2.0E-04

9. 4E-05

3. 9E-05

IES-
BARKHOG

(tpy)

5. 7E-02

0.057

0.057

IES-CHIP-
1

(tpy)

0. 31

0. 31

Methanol

0.31

(tpy)

4.3

1. 8E-07

4.7

6. 3E-04

1.8E-03

0. 23

1. 4E-04

9. 1E-OS

5.5E-05

6. 3E-04

2. 5E-03

0. 87

1.8E-03

l.SE-03

6. 6E-04

1. 4E-03

5.4E-04

3. 3E-04

1. 6E-03

1. 8E-03

9.9E-06

2.6E-06

1. 7E-03

3.8

0. 49

2.1

4. 0E-03

0. 127

3. 5E-04

8.2

8. 2E-04

1. 3E-03

1. 6E-02

5. 6E-03

3. 2E-03

6. 0E-06

5. 6E-05

0. 042

2.8

2.1E-03

4. 5E-07

5.6

2. 3E-04

0. 10

4. 7E-10

3. 2E-03

0. 14

3.4E-02

1.6E-03

1. 2E-06

9. 9E-04

1. 8E-03

34

BBnffffTI
8.2

3. 3E-04 l 6. 5E-05

4. 5E-03 8. 9E-04

Formaldehyde Formaldehydr
1.4E-03 2. 7E-04

Includes emissions at outlet ofRTO-1 stack as well as the HAP combustion emissions resulting from NG by the RTO-i burners" Rto-i^ntrols'emissionifro'm'th^'drverfES--
DRYER) and green hammermllls (ES-GHM-1 through 3).
Includes emissions at outlet ofRCO stack as well as the HAP combustion emissions resulting from NG by the RCO b^m-e^. RCO coinrors-em^ssrons fromTheTel[etcooie-re-a[id
ESl?trnillAE?'_CLR.'.lthl'°IJg>' 6)--nleye tc°°lers ""I be equipped with an RCO that will operate primarily in catalytic mode with thermal (RTO) mode as aVackup. '-nieRTOand
RCO modes have the same control efficiency so there will be no impact on emissions during thermal mode usage.

Because benzo(a)pyrene and naphthalene emissions were presented individually and as components of total PAH emissions, the total HAP emissions presented here do not
match the sum of all pollutant emissions to avoid double counting benzo(a)pyrene and naphthalene emissions.

ibreviadpriBS!^ I ~ i I

HAP^ hazardous air pollutant R]p_^egenera^iyejherma[oxidizer J j
RCO - regenerative catalytic oxidizer tpy-tons per year[ |
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Table 4

Potential Emissions at Outlet of RTO-1 Stack

ES-DRYERand ES-GHM-1 through 3
Enviva Pellets Hamlet, LLC

Hamlet, Richmond County, North Carolina

y_

! Calculah'on Basis

Hourly Ttiroughput

Annual Throughput

Hourly Heat Input Capacity

Annual Heat Input Capacity

Hours of Operation
Number of RTO Burners

RTO Burner Rating

RTO Control Efficiency

80|ODT7hr

625, 011sODT/yr

250. 4lMMBtu/hr

2, 193,504EMMBtu/yr
8,760;hr/yr

4lbumers

SjMMBtu/hr

95%!
.. _L_^__ __

'Potential Criteria Poll

Pollutant

nt and Greenhouse Gas Emissions

Controlled
Emission Units
Factor

Emissions at RTO-1
Outlet1

co

NOx
ilSO

|!PM/PMio/PM2. 5 (Filterable + Condensable)
2

50

50

0. 025

0. 12

7.6

780

Ib/hr2
lb/hr2
IIb/MMBtu3
Ib/ODr*
b/hr2
Ib/ODT5

(Ib/hr)
50

50

6.3
10

7.6

62, 400

(tpy)
219
219
27
39

33

243,754

'. 'Exhaust from the dryer (ES-DRYER) and green hammermills (ES-GHM-1 through 3) are routed to a WESP and then RTO forcontrol of
^VOC, HAP, andparticyla_tes,.

^2.^n^ssipj^rate based on'data "provided b7RTO-vendoF(Lundbe^g)-and include"th'ermal1missions-from-the use oftheRto7
F 3 No emission factor is provided in AP-42, Section 10. 6. 2 forS02for rotary dryers. Enviva has conservatively calculated SO; emiisionT

[based on AP-42, Section 1.6 -Wood Residue Combustion in Boilers, 09/03.
. .'., VOC emission factor based on source test results from similar Enviva facilities.

5- Emission factor for CO; from AP-42, Section 10. 6. 1 for rotary dryer with RTO control device, Envivahas conservatively ̂ aiculated the
COi emissions using the hardwood emission factor because the dryer at Hamlet uses a combination of hardwood and softwood and

. the hardwood emission factor is greater than the softwood emission factor.

23



Unite Footnote

BiomaM Source
Acetalde

Eiwioru

Ib/to

Cadmium
Carb chtorida
C lorlne

Chloroform
Chromium VI

forfiluma0thcr co m

Cob o
Dkhloroetha e 1 2.
Die lo a
D itra hand 24-
Di -e

I benzene
Hexac - n . .

ochloric ackl
Lead a co

a asa and co

Meth lene

Nickel metal

Pent;
Par
Phos

of
Po

01
achloro

horus

die Or

4.

lan*

ed bi he

o- . di&xln 2 3 7 B-

E"~ rich roe th lene

Natural S- Source
2-Math Ina hthatene
3-Ke B

12. Dlmeth Iben a a

a hth tene

Benzo bfluoran

Ch sene

Dlbenzo a h anthra
a a

Fluoranthene
F

FormaUeh de

_ Indeno 1 2 3-cd
Lead

Mercu

Y

Y

Y

N

Y

N

N

Y

N

N

Y

Y

N

Y

Y

N

N

N

Y

Y

Y

3. 2E. D3

-03
6. 6E-D3

1.4E-03

7.9E-Q6

4.2E-03

1. 1E-06
4 .
4.5E^)5

3 3E. 05
s .

3. 5E-OG
1.8E-05
6 .
2. 9E-05
3 .

.8E-07

1.9 -02

l.eE-03
-0

1. 5 -05
- 5

5.4E-OE

9. 7E-05

.1E-07
5 .
3 8E. 05

2E. 09
3 .
BE. 06

1 9E-D
- 2

3. 0E-05

3.0 -05

2. 2E-08

2. 5E-05
TUtal HAP EmiMinir

E stn

Ib ODT

Ib OUT
b

Ib OGT
!b
b MMBtu
b

Ih MBtu
b

Ih MMBtu
Ib
Id MMBtu
t» M
Ib MBtu

Ib MMBtu
Ib

Btu
Ib MM

Btu
Ib MM u

Btu

Ib MMBtu

Ib MMBtu

Ib MMBtu
b

Ib MBtu
b

Ih MMBtu
Ib
bMMBtu
b

Ib MBtu

Ib MM u

IbMM u

Ib MMBtu

Ib MMB u

Ib MMB u
b

Ib MMBtu
b

related to
related to

Unte Footnote

1. 6E-05

l. SE-OG

1.8E-05

.4E. OG

6E. 06
2 .

2E-06
8 -06

-06
1. 8E-06

1.1E-03

1. 8E-06

.2E-Q6
1

30E-06
8

7. 5E-02

1.8E-06

3. 8E-04

6.1E-04

.7E. 05
5.0E-

-05
3.4E-03

Ib MMscf

Ib MMsrf

MMscf

b Mscf

Ib MMscf
scf

Ib MMscf

Ib MMscf

Ib MMacf
b

Ib MMscf
Ib
Ib Mscf
Ib s

Mscf
Ib Mscf

cf
Ib MMscf

)b MMscf
Ib
tb Mscf

Ib Mscf
Mscf

Ib MMscf
scf

!b MMscf
b MMscf

0. 33

2

4. 0 -08
0

4.QE-Q4

3. 3E-05

7.4E-05

0. 20

3.5E-04
6. 4E-05

1 2E-04

4. 1E-04

5. 9E-07

2. 2E-10
0

8 E-04

G E-05
-0

--Q4
-0

36-03
03

6.0E-04

1. 3E-05

4.9E-04

3. 1E. 02
s .

.4E. 02

E.04
8 -B3

-0
51E-0

2.3 -04

2.a
1

Potential

1.3

1.8E-07

1. 7E-Q3

.4E-04

3. 3E-04
2.5 -

0. 87

1. 5E-03
2. SE-04

.4E.03
5 .

.6E. 03
8 .
.9E.06

26 .0
.03

1

38 -03
3

2.8 -04

1. 3E-03

1.6E-02

2. 6E-03
60

.6E-05

-E-03

0 4

0

- 0
1. 6 -03

1.6E-0

1 2E-06

^4E.03
11.2

ntial
Emtutom

Ib/hr

56 -OB
-0

5. 6 -0

4.8 -0

0. 10

6.3E.06

6. 6E. 05
38 .

E-08
3. 8 .

-08
3.8 -0

05
4.4 -OS

2.6E-Q6

3. 8E-Q5

8. 8E-08

5.GE-02

1. 6E-OG
5

8.2E-06

6. 6E-05
53 .
1.6E-07
75E-
1. 1E-04

6

2 5E-07

.5E-0

. E-06

0.44
3 .

-05

2 E-M
-0

25E-0

2. 5E-07

1.SE-Q4

.SE-07
1 .

E. O?
1.6 -

-07
3.8E-07

2

0. 25

6. 9E-05
5. -
3. 6E-OS

4E-0
2. 9E-04

-06
6.9E.07

4.7E-D4

ctor dBriysd bassd on stddc tfistino dais fr'om comDflrablo Epvlvfl fecllities-

rl-;Emission factors (critarla and HAP/TAP)fcrwood combustion in a stoker boilerfrom NCDAQ Wood Wasta Combustion Spreadsheet/AP-
i42, Rfth Edition, Volume 1, Chapter 1.6 - Wood Rasidue Combustton In BollBrs, 09/03.

rl The control Bffidancvof95% for the RTO is applied to all VOC hazardous and toxic pollutants far those emission factors that are not
Derived from Enviva stack test data.

r< ;The control effidancy of the wet electrostatic predpltator (WESP) for filterable partkulate mBttans applied to all matal hazanlous and
. toxic pollutants. Actual design filterable ericiency is estimated to 96^1%, but 92.75% Is assumed Far toxics perrritting. !

rs :ChroiTuum VI Is a subset of chrome compounds, which is accounted for separataly as a MAP. As such, Chromium VI Is only calculated
:asa TAP. ' 1

r<';TheWE"s7empiovs'a^ustic-so[utionin~its operation inwhidi hydro
|neutrelize the acid and effectivaly control tt by 90%, per conversation on October 18, 20lfwith Steven A. toasund, P, E. of LundbBr^ i
Associates, a manufacturarofWESPs.

r^!Emis^nfartoKfornaturelgascoir^^
chapter 1.4 - Natural Gas Combustion, 07/98 for small bolters. The emission factors for acetaldahyde, acroleln', and ammonia are' ated I
;intha NCDAQ spreadsheet as being sourced from the USEPA's WebFIRE database, i

-chemical abstract service
;CH, -methane
. C0^ca. rt)o. nj[nonoxide, __ . _____".
.

Ca.2-_carbon dioxide, __", ",, _, __.
:COze - carbon dioxide equivalent
. HAp - hazardous air pollutant
.hr-hour

:N.ZO_--n.H:l:oui"(i.de_ _______ _-_. -...__. -_._^_-__J".. _.... .. __.. _!
. ODT-oven dried tons ----'-- -r-------^-. -. -. ^ -^-.. -.. -^

.-[PW^BarticylateTOttT'^.. .
"".,._,,_.,..

'_ ...,, . . .L_, 
__ 

'^___ \
:PM)o.-JiJ.rt!cubte,m_atterw.[than. aerpdynamicdiaineterJe5sthan.lOm.toro.ns;
PMi.s-particulate matter with an aerodynamic dtamater of 2.5 nlcmns or less

:RTO. regenerative thermal oxidizer ' ' i 1
;SO.i-sulfur dioxide

kg -kilogram . i
Ib - pound

. MMBtu - Mililon British thermal units
_, ;!lc^jartiL£.ro!!n...._______ __
;NOs(-nit r&oe" oxides

'TAP-toxic.air pollutant i
;tpy-tons per year _ !
!VOC - volatilft organic campound

^:WESP..-. w^e. lectm5taticp_T«apLtator,_,,.,_

:yr-year |
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Table 5
Summary of Potential Emissions from Baghouses

Envlva Pellets Hamlet, LLC
Hamlet, Richmond County, North Carolina

Emlulon Unit
ID

ES-HM-1

ES-HM-2 [
ES-HM-3

ES-HM-4
ES-HM-5

ES-HM-6
ES-HM-7
ES-HM-8

BS-HMC
ES-PCHP

ES-PCLP
ES-PMFS

ES-CLR-1
ES-CLR-2

ES-CLR-3
ES-CLR-4

ES<LR-5
ES-CLR-6
ES-DCTB
ES-FPH

Source Description

Hammermill

D Hammermlll

D Hammermill
D Hammermlll

D Hammermlll

D Hamnnermill

D Hammermlll

D Hammermill
Hammermill Collection Conve or

Pellet Cooler HP Flnas Rela S stem
Pellet Cooler LP Fines Rela S stem
Pellet Mill Feed Bilo
Pellet Cooler

pellet Cooler
Pellet Cooler

Pellet Cooler
Pellet Cooler

Pellet Cooler

Pellet Dust Collection Transfer Bin
Finished Product Handlln

ES^IB-1 and 2 Two 2 Pellet Loadout Bins

E5-DWH ?ried WOO<1 Handllng-Operations

ES-ADD

(conveyors)
Additive Handlln and Stora e

Control
Davlce ID

CD-HM-BH1
CD-HM-BM2
CD-HM-BH3

CD-HM-BH4

CD-HM-BH5
CD-HM-BH6

CD-HM-BH7
CD-HM-BH8

CD-HMC-BH
CD-PCHP-BH

CD-PCLP-BH
CD-PMFS-BH

CD-CLR-BH1
CD-CLR-BH2

CD<:LR.BH3
CD-CLR-BH4
CD-CLR-BH5

CD-CLR-BH6
CD-PDCTB-BH

CD-FPH-BH

CD-DWH-BH1
CD-DWH-BH2

CD-ADD-BH

Control Device
Description

One

One
One

One

One
One

On«
One

One
One

One
One

One
One

One
One

One

One

One

ba house '3
ba house2-3
ba house2-3
ba ho usez'3
ba house1'
ba house2-3
ba house2'3
ba house2 '3

ba house3-4
ba house2'4
ba house''4
ba housa2'*

L ba house5
L ba house
L ba house5

L ba house5
I ba house5
L ba house5
ba house2'''

One (l)baghouse3'*

One
One

One

ba house1-4

ba house2-4
ba house2'4

Exhaust

Flow Rate1

(cto)

15,000
15000
15000
15000
15000

15000
15000
15000

1500
500

3 102
2444

15000
15000

15000
15000
15000
15 ODD

3000

8,500

1000
1000

1000

Exit Grain
Loading

(Br/cO

0.004
0.004
0.004
0. 004

0.004
0. 004

0.004
0. 004

0. 004
0. 004

0. 004
a. oo4

0.004
0.004
O. DD4

0.004
0. 004

0.004
0. 004

0. 004

0.004
0. 004

0.004

ParticulatB Speciation

PMio
ti. ofPM

100%

100%

100%

100%
100%
100%

100%

100%
100%

100%
100%

100%
26. 1%
26. 1%
26. 1%

26. 1%
26. 1%

26. 1%.
100%

91%

100%

100%
100%

pM
"A of PH

1, 7%

1. 7%
1. 7%

1.7%
1. 7%

1.7W
1.7%
1. 7%

100%
100%

100%
100%

3.2%
3. 2%

3. 2%
3. 2%

3.2%
3. 2%

100%

1. 711,

100%

100%

100%

Pl

(Ib/hr)

0.51
0. 51
0.51
0. 51

0.51
0. 51
0.51
0. 51

0.051
0. 017

0. 11
0.084
0.51
0. 51

0.51
0.51
0.51
0.51
0. 10

0. 29

0.034
0.034
D. 034

w

(tpy)

2.3
2.3

2.3
2.3

2.3
2.3

2.3
2.3

0. 23
0. 075

0.47
0. 37
2.3

2.3
2.3
2.3
2.3

2.3
0. 45

1.3

0. 15
0. 15
0. 15

Potantial

p

(Ib/hr)

0. 51
0. 51

0.51
0. 51

0.51
0.51
0. 51

0.51
0.051
O. G17

0. 11

0.084
D.:

0.1
0.:

0.1
0.1

0.1
0.:

3

3

3

3

3

3

0

0. 27

0.034
0.034
0, 034

Emissioi

(<py)
2.3
2.3

2.3

2.3
2.3
2.3
2.3

2.3
0. 23

0.075
0.47
0.37
0. 59

0. 59
0. 59

0.59
0.59
0. 53

0.45

1.2

0. 15
0. 15
0, 15

IS

(Ib/hr)
8. 7E-03

8.7E-03
8. 7E-03

8.7E-03
8. 7E-03

8.7E-03
8. 7E-03

8.7E-03
0. 051

0.017
0.11

0. 084

0.016
0.016
0. 016

0. 016

0.016
0, 016

0. 10

5.0E-03

0. 034

0. 034
0. 034

(tpv)

0.038
0.038
0. 038

0.038
0.038
0. 038

0.038
0. 038

0. 23
0.075
0.47
0. 37

0.072
0. 072

0.072
0.072
0. 072
0. 072

0.45

0.022

0. 15
0. 15
0. 15

rteB: i

-,-
fcontrol deyJce-ftow rate (cfm) based on updated emission point data provided by Enviva on 3/16/18.
'No speciation data Is available forPMio. Therefore, It Is conservatively assumed to be equal to total PM.
Dry Hammennllls and finished product handling PMz. a speciation based on April 2014 Envtva Southampton PMi. g speciaUon tests. I ! i ! i

^No speciation data is available forPMi. s. Therefore, It is consen/atively assumed to be equal to total PM. | j \ I I I !
Exit flow rate provided by Enviva. Exit grain loading assumed to be the same as for other baghouses at the facility. A single wet scrubber may be used in place of the six (6) baghouses for PM control. The I
emissions are expected to be the same whether the scrubber or baghouses are Installed, Baghouse or scrubber emissions will exhaust through CD-RCO.'
Finished product handling PMio spedatlon based on emission factors for wet wood mbustion controlled by a mechanical separator from AP-42, Sertlon 1.6 -Wood Residue Combustion In Boilers, 09/03.

^Because the particle size of particulate matter from finished product handling Is anticipated to be larger than flyash, this factor is believed to be a conservative Indicator of spedation. !

lirjavfations:
;cf-cubic feet
dm - cubic feet per minute

-ES - Emission Sources

IES - Insignificant Emission Source

I " I I ~ I

!lb-pound i i ! ! ! i
tPM-particulate matter " ; ' j
;PMio-particulate matter with an aerodynamic diameter less than 10 microns
^M"~-P^^. ulateJ'na_ttlr_wlth^^erodyn_aJ"i5^ of 2-s microns or Ie;
^PY-tons_|:>eTy_ear____1_,

L_-L__._.J-4j74averagepressure7Sa-mpsonCountY^^___-^
-53;f,.mean. temp for Sampsqn County In March t

t _ 4.89% moisture I i
1 13000 dscfm I

n versions
I

60;min = 1 hour
7000 grains =1 I
2000 Ib . 1 ton
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Calculation Basis

Hourly TTiroughput
Annual Throughput

Hours of Operation

Table 6

Dry Hammermill Potential VOC and HAP Emissions

ES-HM-1 through 8
Enviva Pellets Hamlet, LLC

Hamlet, Richmond County, North Carolina

"{'
eSJOOT/hr

531,259JODT/yr
8, 760jhr/yr

Potential VOC and MAP Emissions

Pollutant

Acetaldeh de
Acrolein
Formaldeh de
Methanol
Dhonnl

TC ionaldeh

IVOC

iNotes:

CASNo.

75-07-0
107-02-8
50-00-0
67-56-1

108-95-2
123-38-6

NC TAP

Y

Y

Y

N

Y

N

voc

Y

Y

Y

Y

Y

Y

Total HAP
Total TAP

Y

Emission

r1
(Ib/ODT)

0. 0091
0. 011

0.0080
0.0052
0. 0041
0. 019

Emissions

Emissions

0.51

Potential El

(Ib/hr)
0. 62
0. 73
0. 55
0. 35
0. 28
1.3
3

2.2

mission

(tpy)
2.4
2.9
2.1
1.4
1.1
50
15
8.5
135

.

1-_.
11 Emission factore are based on stack testing data from comparab1e~invivafaalitie^s.

Abbreviations: ;
'CAS - chemical abstract service
!HAP - hazardous air pollutant
;hr-hour
lib - pound
;NC -North Carolina

!^- ^--. -^ 4
{ODT - oven dried tons i
iTAP - toxic air pollutant
|tpy -tons per year t
. ypC - yolatije organic compound
Eyr-year ' I
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Table 7

PotenUal VOC and MAP Emissions at Outlet of RCO Stack

Calculation Basis

Hourly Throughput

Annual Throughput

Hours of Operation
Number of Burners

RCO/RTO Burner Rating

RCO/RTO Control Efficiency

:r:::4--

ES-CLR-1 through 6

Enviva Pellets Hamlet, LLC

Hamlet, Richmond County, North Carolina

-J
_J

80'iODT/hr
625, 011;ODT/yr

8,760|hr/yr
4|bumers

SJMMBtu/hr

95%!
.

H.
Pollutant

Pellet Cooler and Pellet Mill Potential Process VOC and MAP Emissions^
Uncontrolled

Emission

Factor1
(Ib/ODT)

0. 0084
0. 050
0.031
0. 24

0.025
0. 011

Total MAP Emissi
Total TAP Emissions

Acetaldeh de
Acrolein
Formaldeh de
Methanol

CAS No.

75-07-0
107-02-8
50-00-0
67-56-1
108-95-2
123-38-6

NC TAP voc

1.5
J. -_

Emissions at RCO

OuUet2

(Ib/hr)
0. 034
0. 20
0. 12
0.96
0. 10

0. 043
_1.5
0.46
6.0

(tpy)
0. 13
0. 79
0.49
3.8

0. 39
0. 17
5.7
1.8
23

f l-jEmission factors were derived based on stack testing data from comparable Enviva facilities7
r2:T^^ control efflaer^y is a^i^ equipped ivith-a^-RCb-that-will
I joperate primarily in catalytic mode with thermal (RTO) mode as a backup. The RTO and RCO modes have the same control efficiency ;

gthere will be no impact on emissions during thermal mode usage.
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(Thermal Generated Potential Criteria Pollutant Emissions

'Maximum high heating yalye of VOC constituents
LU n co nt rpl Ie d _VQ C e miss ip n s ;
SHeat input of uncontrolled VOC emissions

1.8E;02JMMBtu/lb
467;tpns/yr

17, 284)

]-

Pollutant Emission , , _, ^_ Potential Emissions
"Factor" unite Ib'hr""*" ~""t°
8.2E-02 Ib/MMBtu1 0. 16 0.71
9.8E-02 lb/MMBtu1 0. 19 0.85

,

j,_. _.",. , ,, _!.,_ 1
Natural Gas Combustion Potential Criteria Pollutant and Greenhouse Gas Emissions

co

NOx

Pollutant

co
NOx
SOz

voc

PM

PMio
PM2.5
CO;
CH4

NzO

C02e

Emission
Factor

8. 2E-02

9.8E-02
5.9E-04
5. 4E-03

7. 5E-03

7. 5E-03

7.5E-03
66.9

l. OE-03

l. OE-04

Units

Ib/MMBtu1
Ib/MMBtu1
Ib/MMBtu1
Ib/MMBtu1
Ib/MMBtu1
Ib/MMBtu1
Ib/MMBtu1
kg/MMBtu2
kg/MMBtu2
kg/MMBtu2

Potential I
Ib hr
2.6
3.1

1. 9E-02

0. 17

0. 24

0. 24

0. 24

4, 718

7. 1E-02

7. 1E-03

4, 722

Emission
t

12

14

8. 2E-02

0. 76

1.0

1.0

1.0

20, 666

0. 31

3. 1E-02

20,683
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Thermal Generated Potential Criteria Pollutant Emissions

J ... . . __^L...
Maxjmym higji heating _Ydlue ofVQC constituents _ . _ _l, 8E-02jMMBty/lb

^U ncpntroj Ie d 'WC ̂e missipns__ . ^
'Heat input of uncontrolled VOC emissions

s'

Pollutant

co
NOx

Pollutant

co

NOx
SOz
voc

PM

PMio
PM2.5
COz
CH4

N20

C02C

ns

Emission
Factor

8. 2E-02

9.8E-02

467_;t
... 17, 284^r

Units

Ib/MMBtu1
Ib/MMBtu1

:ons/yr_
^IMBtu/yr

Potential

Ib hr
0. 16

0. 19

teria Pollutant and Greenhouse Gas
Emission

Factor

8.2E-02
9.8E-02
5. 9E-04

5. 4E-03

7. 5E-03

7. 5E-03
7.5E-03

66.9

l. OE-03

l. OE-04

Units

Ib/MMBtu1
Ib/MMBtu1
Ib/MMBtu1
Ib/MMBtu1
Ib/MMBtu1
Ib/MMBtu1
Ib/MMBtu1
kg/MMBtu2
kg/MMBtu2
kg/MMBtu2

Potential

Ib hr
2.6

3.1

1. 9E-02

0. 17

0. 24

0. 24

0. 24

4, 718

7. 1E-02

7. 1E-03

4, 722

Emissions
t

0. 71

0. 85

Emissioni
Emissions

t

12

14

8. 2E-02

0. 76

1.0
1.0
1.0

20, 666

0. 31

3. 1E-02

20,683
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Table 8

Dried Wood Handling Potential Emissions
ES-DWH

Enviva Pellets Hamlet, LLC

Hamlet, Richmond County, North Carolina

Calculation Basis

Hourly Throughput1
Annual Throu h ut

1
SOJODT/hr

625,01l|ODT/yr

! Potential Criteria Pollutant Emission^

Emission

-I
Pollutant

Formaldehyde

Methanol

VOC as carbon
VOC as ro ane3

Factor
(Ib/ODT)

8.4E-04

2. 0E-03

Total HAP Emissions

0. 10

0. 12

Potential Emissions

Ib hr
0. 067

0. 16

0.22

8.1
9.9

t

0. 26

0. 61

0.87

32
39

-I
^otes:

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

r2-! Emission factors derived from NCASI's Wood Products Database
I (February 2013) for dry wood handling operations at an OSB mill,
|mean emission factors. The emission factors were converted from
, lb/MSF (3/8") to Ib/ODT using the typical density and moisture
[content of an OSB panel.

r3-iVOC as propane = (1. 22 x VOC as carbon) + formaldehyde.

Abbreviations:
hr - hour
Ib^ pound

!ODT-oven dried tons
jtpy - tons per year
VOC - volatile organic compound
'yr- year
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-T-
I Calculation Basis

Engine Output

Horsepower Rating

Diesel Heating Value

Hours of Operation

Conversion factor

Hourly Fuel Consumption
Energy Input

T

Table 9

Emergency Generator Potential Emissions

IES-GN

Enviva Pellets Hamlet, LLC

Hamlet, Richmond County, North Carolina

500|kW

671|brake hp

19, 3001 Btu/lb

SOOshr/yr
2,545jBtu/hr/hp

31.9sgal/hr1
4. 37,:MMBtu/hr2

-.J

fi:

l'^Fuel consumption calculated using a factor of 0.0476 gal/hr-hp. Advan d Environmental Interface, Inc. (1998). General
|Permits for Emergency Engines. INSIGHTS, 98-2, 3.

.
-(,

. Energy calculated on a fuel consumption basis, using an energy factor of 0.137 MMBtu/giL

4I Potential Criteria

co2

NOx2
so,3
voc2

PM2
PMio2
PM2.52
CO;
CH4
N,0
CO^e

Notes:

Pollutant

Pollutant Emissions

Emission

Factor

0.39
6.65
15

0. 01

0. 021

0.021
0.021
74.0

3. 0E-03

6.0E-04

Units

g/hp-hr

g/hp-hr

ppmw

Ib/hp-hr

g/hp-hr

g/hp-hr

g/hp-hr

kg/MMBtu4
kg/MMBtu4
kg/MMBtu"

Potential Emissions1
Ib hr t
0.58
9.8

2.7E-03
6.7

3. 1E-02

3. 1E-02
3. 1E-Q2

713
2. 9E-02

5. 8E-03

715

0. 14

2.5
6. 6E-04

1.7

7.8E-03
7.8E-03
7.8E-03

178

7.2E-03
1. 4E-03

179

'. NSPS allows for only 100 hrs/yrofnon-emergency operation of these engines. Potential emissions for the emergency
generator are conservatively based on 500 hr/yr.

.

I Emission factors for Paniculate Matter (TSP/PMio/PM2.s), Nitrous Oxide (NOx), Volatile Organic Matter (VOC), and Carbon
! I Monoxide (CO) obtained from generator's spec sheet. TTie generator's spec sheet does not include an emission factor for

VOC so the hydrocarbon (HC) emission factor was used as a surrogate for VOC.
3-Sulfur content in accordance with Year2013 standards of 40 CFR80. 5io(a) as required by NSPS Subpart IIII.

r4 Emission factors from Table^:-^l^ndC-2of40~CFR Part 98^nd Global WarmTng Potentials from Table A^l.
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! Potential HAP Emissions

Pollutant

Acetaldeh de
Aero Ie In
Benzene

Benzo a rene
1 3-Butadiene
Formaldeh de
Na hthalene3
Total PAH POM
Toluene

X lene

CAS No.

75-07-0
107-02-8
71-43-2
50-32-8
106-99-0
50-00-0
91-20-3

108-88-3
1330-20-7

NC TAP

Y

Y

Y

Y

Y

Y

N

N

Y

Y

voc

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Emission

F r1
(Ib/hp-hr)
5. 37E-06
6.48E-07
6. 53E-06
1. 32E-09
2. 74E-07
8.26E-06
5. 94E-07
1. 18E-06
2.86E-06
2.00E-06

Potential Emissions2

Total MAP Emissions
Total TAP Emissions

(Ib/hr)
3.6E-03
4.3E-04
4.4E-03
8.8E-07
1.8E-04
5.5E-03
4.0E-04
7.9E-04
1.9E-03
1.3E-03
1.8E-02
1.7E-02

(tpy)
9. 0E-04
1. 1E-04
1. 1E-03
2.2E-07
4. 6E-05
1.4E-03
l. OE-04
2.0E-04
4.8E-04
3.3E-04
4.5E-03
4. 3E-03

Notes:
F l'lEmission factors obtained from AP-42 Section 3. 3 - Stationary Internal Combustion Engines, 10/96, Table 3. 3-2.

jNSPS allows for only 100 hrs/yr of non-emergency operation of these engines. Potential emissions for the emergency
jgeneratorare conservatively based on 500 hr/yr.

»-3.T
1 '. jBenzo(a)pyrene and naphthalene are included as HAPs in Total PAH.

-.-[.Abbreviations:

i _j Btu_ Britjshthermal un it
[. JCAS^ chemical abstract service

;CH4-methane |
L -+co -caTbo n m.0 no:l<ide- T
;, _|C02^ carbon dioxide_ _|

ICp;e^ carbon dioxide equivalent

^ |g-gram !
jgal^gallqn

^JHAP-hazardous air poljutant
j rhp-horsepower I
i_[hr - hour _ i

j kg - kilogram
"JkW^ kilowatt
jib - Rpynd
iMW - megawatt

MMBtu^Mjlljon British thermal units
i, NO)c. nitrc>gen. oxides 1
!NC- North Carolina '
NzO-nitrous oxide -!~

. ODT - oven dried tons
^^
.. -. -4_^.-

'PAH ̂  gqlYCYcjic aromatic hydrpcarbon
JPM - partjculate matter I i
[PMio - particulate matter with an aerodynamic diameter less than 10 microns

:PM2.s- partlculate matter with an aerodynamic diameter of 2. 5 microns or less
iPQM^ppjycYclic organic matter J
ISO;-sulfur dioxide i '
]TAP atoxic air pollutant
, tpy-tons per year
^VOC ̂ volatile organic cpmpoynd
iyr-year_J ' I

Conversions:

lkW= 1,34 hp
1 Ib = 453.59g

2. 20462 pounds ^1 kg

40 CFR Part 98 - Table A-l Global Warming Potentials
CO; 1,
CH4
N,0 298;
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Table 10

Fire Pump Potential Emissions

IES-FWP
Enviva Pellets Hamlet, LLC

Hamlet, Richmond County, North Carolina

I Calculation Basis

Engine Output

Horsepower Rating

Diesel Density1
Hours of Operation

Hourly Fuel Consumption

Energy Input

_L_-_ _"

0. 10|MW

13ll|brake hp
7. ljlb/gal
500|hr/yr

9Jgal/hr1
1. 23|, MMBtu/hr2

..._..... j____, J-_^__
l-|Diesel density from AP-42 Section 3.4 - Large Stationary DiesilindAli Stationar^Dual-fueFEi-iginei; 10/96, T^ble^3.4-I,-

[footnote a.
[2-]Energy calculated on a fuelconsumptFon'b^sis, using anenergyfactor'of 0^1. 37 MMBtu/aal. -T -' ~T

:. -q-:r.-q:--. :_-: -p-. ._-r4. ^::_ \ -__
Potential Emissions1

'Potential Criteria Pollutant Emissions

Units

g/kW-hr
g/kW-hr

ppmw

g/kW-hr
g/kW-hr
g/kW-hr

g/kW-hr

kg/MMBtu4
kg/MMBtu"
kg/MMBtu"

Ib hr
0.28
0.72

1.9E-03
3. 2E-02

3.7E-02
3.7E-02
3. 7E-02

201

8.2E-03
1.6E-03

202

7. 0E-02

0. 18

4. 8E-04

8. 1E-03

9.2E-03
9. 2E-03

9.2E-03
50

2.0E-03
4. 1E-04

50

-^

:Notes:

r2 'i
r^

L-|NSPS allows for only 100 hrs/yr of non-emergenc/operation of these engines. Potential emissions for the fire pump are
conservatively based on 500 hr/yr.

"^Emissions factors for PM/PMio/PM2^ NO^, hydrocarbons, and CO obtained fronngenerator's spec sheet.
Sulfur content in accordance with Year 2013 standards of 40 CFR 80.510(a) as required by NSPS Subpart IIII.
Emission factors from Table C-l and C-2 of 40 CFR Part 98 and Global Warming Potentials from Table A-l.
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! Potential HAP Emissions T

Pollutant

Acetaldeh de
Aero Ie in
Benzene

Benzo a rene
1 3-Butadiene
Formaldeh de

Na hthalene
Total PAH POM 3
Toluene

X lene

lotes:

.1
1. : CmK-fTn^f., ^^^ ^l-»;n»^Emission factor obtained

:3. 3 - Stationary Internal

CASNo.

75-07-0
107-02-8
71-43-2
50-32-8

106-99-0
50-00-0
91-20-3

108-88-3
1330-20-7

1

,
1__^, __

NC TAP

Y

Y

Y

Y

Y

Y

N

N

Y

Y

j

from NCDAQ Internal Combustion
Combustion Engines, 10/96, Table

voc
Emission

1

(Ib/hp-hr)
Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Total HAP
Total TAP

..L_
(Small Gasoline
3.3-2.

5. 4E-06
6. 5E-07
6.5E-06
1.3E-09
2.7E-07
8. 3E-06
5. 9E-07
1. 2E-06
2. 9E-06
2. 0E-06
Emissions

Emissions
!

i

Potential

(Ib/hr)
7.0E-04
8.5E-05
8.6E-04
1.7E-07
3. 6E-05
1. 1E-03
7.8E-05
1. 5E-04
3.8E-04
2.6E-04
3. 6E-03
3.4E-03

Emissions

(tpy)
1. 8E-04
2. 1E-05
2. 1E-04
4. 3E-08
9.0E-06
2.7E-04
1.9E-05
3.9E-05
9.4E-05
6.5E-05
8.9E-04
8.5E-04

and Diesel Engines) Spreadsheet/AP-42 Sectior

.

jNSPSallowsforonly 100 hrs/yr of non-emergency operation of these engines. Potential emissions for the fire pump are
I jconservatively based on 500 hr/yr.
r3^Ttie PAH emission factor inciudes'all the PAH compounds listed in AP-42. EmTssions for naphthaiene and benzo(a)pyrene a^e

|also calculated separately. For the purposes of calculating total HAP emissions, the naphthalene and benzo(a)pyrene are not
'Included separately to avoid double counting these emissions.

-:+-_^q:-"-__^ ,._Abbreviations:
iBtu - British thermal unit
. CAS - chemical abstract service
fCH4 - methane
CO - carbon monoxide i

'cb2-carbon'dioxide

;MMBtu - Million British thermal units
|;NQx - nitrogen oxides

JNC^ North Carolina _
[NzO- nitrous oxide"
;ODT - oven dried tons

T
^

_i.CQ;e_i carbon d iq>dde equivalent _^^3~] PAH ^polycYdicaisi r^ 'T -i
:9-gram . !PM - particulate matter_ ' _ I . . ;, "!

.
-:9al^gajlon___ _ _ _ ifMio-particulate matter with an aerodynamic diameter less than 10 microns
! MAP - hazardous air pollutant
! hp ̂ horsepower !
Ihr- hour

kg-kilogram .-jTP^toxicaJrpoi|utant
kw^k!lpyyatt_ , _ _tpy. ^tpnsperyear ~v

, lb-. poijnd_ _ iVOC^ volatile organic compound
MW-megawatt yr-year

I^Mz.s-particylate matter with an aerodynamic diameter of 2.5 microns or less
J POM ̂ polycYclic organic matter ~ I ~""'~'T

^. -i-..
[SO;- sulfur dioxide

Conversions:

lkW= 1. 34'hp
1 lb= 453.59 g

2.20462 pounds =^ 1kg '

40 CFR Pa rt 98 ̂  Ta ble A-l Globa I Wa rnning Potentials
CO;' 1
CH4 25
NzO 298
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Table 11

Log Chipper Potential Emissions

IES-CHIP-1

Enviva Pellets Hamlet, LLC

Hamlet, Richmond County, North Carolina

Calculation Basis

Hourly Throughput1

Annual Throughput

275jton/hr, wet
138|ODT/hr

625, 01l|ODT/yr

Potential Criteria Pollutant Emissions

Pollutant

THC as carbon

VOC as propane
I iMethanol

. . ^_.

Emission Factor

4. 1E-03|lb/ODT
5.0E-03|lb/ODT
1. 0E-03ilb/ODT

-t-

Potential Emissions
Ib hr t
0. 56 1.3

0. 69 1.6

0. 14 0. 31

,

! "- -. _"-
{_-..- ^_J

r2.

(Hourly chipper throughput data provided by Enviva (email from KaiSimonsen dated
[12/21/17).
^Emission factor obtained from available emissions factors for chippers in AP-42 Section
10.6.3, Medium Density Fiberboard, 08/02, Table 7 and Section 10.6.4, Hardboard and
Fiberboard, 10/02, Table 9. Emission factors forTHC and methanol are the same across

|all three tables.
r3-j Emission factor for VOC as propane is from AP-42, Section 10. 6. 3., Medium Density

' Fiberboard, 08/02, Table 7.

.,- . . I
Abbreviations:

. hr-hour
Ib - pound
ODT - oven dried tons

THC -total hydrocarbon
tpy -tons per year
yr- year
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Calculation Basis

Hourly Throughput

Annual Throughput

A rox. Moisture Content

Table 12

Bark Hog Potential Emissions

IES-BARKHOG

Enviva Pellets Hamlet, LLC

Hamlet, Richmond County, North Carolina

SOjton/hr, wet

25 ODT/hr

113,638|ODT/yr
227,277jton/yr, wet

50%|of total weight

Potential Criteria Pollutant

Pollutant

THC as carbon3
VOC as propane
Methanol3
TSP5
PMio5

Emissions!

Emission Factor

4. 1E-03|lb/ODT

5.0E-03|lb/ODT
1.0E-03|lb/ODT
2. 0E-02|lb/ton
l. lE-02|lb/ton

Potential Emissions
Ib hr

0. 10

0. 13

2. 5E-02

0. 10
5. 5E-02

t

0. 23

0. 28

5. 7E-02

0. 23
0. 13

.Notes: S
l'|Hourly bark hog throughput data and approximate moisture content provided by Enviva

(email from Kai Simonsen dated 12/21/17).
2- Maximum throughput assumes bark hog usage is proportional to the amount of log

chipping that occurs for maximum pellet ODTand maximum 75% purchase of green
wood from logs.

r3' Emission factor obtained from available emissions factors for chippers in AP-42 Section
10. 6. 3, Medium Density Fiberboard, 08/02, Table 7 and Section 10. 6.4, Hardboard and
Fiberboard, 10/02, Tables 7 and 9. Emission factors forTHC and Methanol are the same
across all three tables.

r4- Emission factor for VOC as propane is fromAP-42, Section 10. 6. 3., Medium Density
Fiberboard, 08/02, Table 7.

5- Particulate matter emission factors from the USEPA document titled AIRS Facility
Subsystem Source Classification Codes and Emission Factor Listing for Criteria Air
Pollutants. Source Classification Code 3-07-008-01 (Log Debarking). All PM is assumed to
be larger than 2. 5 microns. PM emissions are assumed to be controlled due to the bark
hog being partially enclosed (assumed 90% control).

Abbreviations:
ihr- hour
Ib - pound

;ODT- oven dried tons
THC -total hydrocarbon
tpy -tons per year
iyr- year

-!-
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Table 13

Green Wood Handling
IES-GWH

Enyiya PeUetsJllsimlet, LLC
Hamlet, Richmond County, North Carolina ^

Transfer AcUvlty'

Purchased Bark/Fuel Chips Transfer to Outdoor Storage Area
Purchased Wood Chips to Outdoor Storage Area

Processed Wood Chips to Outdoor Storage Area

Ctil Trudt Du to Dum ere

Material PM PMiu PM3.s
Number Moisture Emission Emis»ion Emission
<rfDr°P Content2 Factor" Factor' Factor'

(Ib/ton) (Ib/ton) (Ib/ton)

PotenUal
Throughput

Potential PM
Emissions'

potential PMu
Emissions'

Potential PMz.5

Emissions'

(. )
48%

42%

42%

42%

5. 0E-05

6.0E-05
6.0E-05

6.0E-D5

2.4E-05
2.8E-05
2.8E-05

2.8E-05

3.6E<6
4. 3E-06

4. 3E-06

4. 3E-06

(tph)
25
69

138

69

(tpy)
81,640

312,505
2,505

(Ib/hr)
1. 2E-03

1.6E-02
1.6E-02

312,505 8.2E-03

(tpy)
2. 0E-03

3.7E-02
1.9E<2

1.9E-02

(Ib/hr)
5. 9 -04

7.8E-03
7.8E-03

3.9E-03

(tpy) (Ib/hr) (tpy)

9.6E-04 8.9E.05 1. 5E-04
1.8E-02 1.2E-03 2. 7E-03
8.9E-03 1.2E-03 1.3E-03

8. 9E-03 5. 9E-04 1. 3E-03

Total Emissions: 4.2E-02 7.7E-02 2.0E-02 3.6E-02 3.0E-03 5.5E-03

:Ttiese green wood handling emissions are representative of the faigitive emissions at the site."

^. Average moisture content for bark based on material balance provided by design'engineering firm (Mld-South Engineering). Moisture content for purchased and process wood chips provided by Envfva
ion July 12, 2017. Assumed the lower moisture content between pine and hardwood to consen/atively estimate PM emissions, (Hardwood 42% moisture; pine 51% (purchased wood chips) and 49% |
^processed wood chips), ' ' - - - -- -, r - -- - .r- - ----.. ----.. ^-/-. - . -. - ^

^Emlsslon^factor calculation basedonfomTulafronnAP-42, Section 13. 2.4 -Aggregate Handling and Storage Piles, Equation 13. 2. 1, (11/06).
iwhere: ]E=emi5sionfactor(lb/ton|

;k= particle size multiplier{dimensionless)forPM
|k= particle size multiplier (dimensionless) for PMio

|k = partide size multiplier (dimensionless) for PM^s

:U= mean wind speed (mph)

0. 74-
0. 35'

0.053;

age Piles, Equation 13.2.1, (11/06).

-- - :T-- -i

r4-:Throughputs-repre^nt dry weight of mater^ls^^
^WO^^P^hro^9hP_u^ba^^n.. we^ht. of^P_sd^^e/^^^ wl:lod chlP throughput based on log chipping hourly throughput.

-1-^-^--. - ---_. -.-.. _-. _-_-^_--_^_-.. _-_^____-^.... -.____^-__.. _^....... ___ _^___.,... ^______^__. _^, ^. __-_, _. __. _ ^.

__ij!!L. hoyrj_,
;lb -pound

PM-particulate matter
PMio - partlculate matter with an aerodynamic diameter less than 10 mfa-ons

:PM;.s- particulate matter with an aerodynamic diameter of 2.5 microns or less
_-'tp. ^:. tons per year_ , _\_ __

,yr-year: I

4-
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Storane Pile Wind Ennlon
IES-GWSP-1 through -4, and IES-BFSP-1 and -2

Enviv Pellets Hamlet, LLC

Hamlet, Richmond County, North Carolina
I- ~ I " ^i I

Green Wi

Green Wood Storage Pile No. 2

IES-GWSP-1

IES-GWSP-2

IES-GWSP-3 Green W<

IES-GWSP-4 Green W(

IES-BFSP-1 Bark Fuel Storage Pile No. 1

IES-BFSP-2 Bark Fuel Storage Pile No. 2

Eml-Ton Factor' "". """."" '..°»r wyth L.naUl Halght

(Ib/da/acre Ibhrn' (lb/d«/acn> Ib hr ft" (n) (n) (K)

3. 4E-06 100

Outer
Surface Area

of Pile3
If (Ib/hl

66. 720 0. 55

66,;

Potential PM Potantlal PMio
Emission*

Ib/hr
0. 27 1.2

PotenUal PM,..
Emissions

Ib/hr
0. 041 0. 1B

Ib/hr)
0.28

»74 0.3; 0. 50

0. 50
8. 2E-Oi

8. 2E-06

3.4E-06

3. 4E-06

15 12, 960

L5 2, 550

Total Emiasfons:

0. 11

0. 021

.2

0.47 0. 053 O. Z3 8. 0E-03 0. 035 0. 054

0. 092 0. 0 0 0. 046 1. 6E-03 6. 9E-03 0. 011 0. 047

14 1.6 7. 0 0. 24 1. 1 1. 6 7.2

1-1__

^-, :TSP emission factor based on U. S. EPA Control of Open Fugitive Dust Sources. Research Triangle Park, North Carolina, EPA-450/3-88-D08. September 1988, Page 4-17.

-E-7(, -,Ie§?)B->- . i

s, silt content of wood chips (%}: 8.4
I

s -silt content_(%KarJumber sawmills (mean) fromAP-42. Section 13.2.2-Unpaved Roads, 11/06, Table 13.2.2-1
p, numbar of days with rainfall greater than 0.01 inch: 110 Based on AP^Z, Section 13.2.2 ^ UnpavedRaads, 11/06, Figure 13.2.1-2,"^ ̂ -^-.--.-p
_ f (time that wind exceeds 5.36 m/s-12 mph)(%): 12.5 Based on meteorologtcaldata averaged for 2012-2016 for Maxton, NC National Weather Service (NWS) Station

I PMiB/TSP ratio:' 50% PWioJs assumed to equal 50% of TSP based oil U.S. EPA Control of Open Fugith/e Dust Sources, RsBearchTrianBle Park, North Carolina, EPA-
^ -.-.-. - 

s "'-__.. .-__-_4 , _--- :450/3-S8-p0 8, SeptemberlSSB.

! i PM^/TSPraHn-' 71W, ;PM^5 Is assumed to equal 7. 5 % ofTSP U.S. EPA Background Document for Revisions to Fine Fraction Ratios Used for AP-42 Fugitive Dust
Emilllon Fictois. Nov«mber2006.

i ' ^^s!o^a^°re°btai"^froT^c^i^.M^e"tp^vid^d^ythTsouthc^
fEmissfon fartore ranged from 1.6 to 3.6 Ib C/acre-day. Enviva d) os e to employ the maximum emission factor for purposes of conservatism.

!,1

3 The surface area is calcujated as [2*H"L+2*WH+L-W]+20% to consider the sloping pile edges. Length a^id width based^on proposed site'd^slgi
^ Emissionsarecalculatedlntonsofcarbon pftryearbythefcllowingfbrmula:; i I - ! l i !

tons C/year= 5 acres* 365 days'" 1. 6 Ib C/acre-day/2000 IbAon

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

_ EPA - Environmental Protection Agency

L:l>rhlt_L_
_:ftl-_squarefeet__

Ib-pound i
mph -miles per hour

:. NC -Nflrth Carolina
:_ NCASI - National Coundt for Air and Stream Impro<

NWS-Nltlon.ll.WeitherSliryice,_ _I.

iPM-paniculate matter
___PMio-particulatc mattarwithan aerodynamlcdlameter less than 10 microns '

,_^s^Partjc^teteJ!'a^LwitharL-aeredynamit: diameter of 2.5 microns or less
tpy-tonsperyear. i J
TSP - total suspended paniculate
yr-year I
.TOC-volitite organic ompound I

43, 560ift-'=lai:re
24;hr=lday

1. 22 conversion from "as ca rbon" to "as propane"
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Table 15

Potential FugIUv PM EmlMion» from Pavd Roadc

Envhra P^llete Hamlit, LLC

Ham)»^ Wchmond County, North Carolina

Vehkle Acdvtty

Logs Delivery to Crane Storage Area
Logs Delivery to South Log Storage Area

Logs DelIvB to North Log Staraga Area

Chlps/Hos Fuel Delivery

Pellet Thick Deljuery to Pellet Loadout Area (Tnick Back-up}

n»vi«d
per

Roundblp'

9, 000

11, 700

Evunta Empty Lwdad Awnna pw p"ii> PNu
Daily Par Truck Truck Trudi Annual Emluton EmiMion Enri-Ion
VMT Yur W.ight Weight Wight VMT Factor' F.cnr' F.ctn*

Potential PHu
EnriMiom

365

365
40, 460 102, 340

40,480 102,540

35. 8 29, 241

35. 8 25, 089

tb/VWT

0.53

0. 33

Ib/VH

0. 13

0.13

Ib da

0.78 1.0 0.19

0.67 0.89 0.16

6/475

9,075
40,960 101,440

40,480 102,540

35.6

35.8

55, 071

1,031

0. 53

0. 53

0.13

0. 13

^E-02

Z. O 0. 36

1. 3 6. 7E-03

:-03 6. 7E-04

4.0E-03

?. e o.?a

eeCarParidn

;-+-
. Distance traveled per round trip was estimated based on truck route and stte layout.
^^Dallytrtp. ca.unts based p.n.or1a!nalDennltapplk:atlpn estimation J._ __ J_ J
i ^Emission fa dors ca Iqilated based on Equatton 2 from AP-42SecUon 13,2.1-Paved Roads. 01/11.

|_!__, _... __ . _._. ___ .., _J^. _ E= emission factor (lb/ton)i

;T

T_-
k = partfde si2e multiptier(dimensionless» foTPM: _0.011_J^

k=part[desIzemultipller{dlmenslonless}forPMio: 0.0032 |
k=partic[e5izemuitipiier(dImenslonless]forPMi. s! 0.00054 1 'I I l

roadsurfaceslltloadlnBfromAP-42Tablel3. 2, l-3forquanries(g/ft^)| 8.2 [_ | | ] _ '. _... _ J. "_.. .1
.days with rainfall greater than 0. 01 Inch | 110 PerAP-tZ, Sectton 13. 2. 1, Figure 13. 2. 1-2 (Rfchmond County, NC).

' Potential emissions calculated from appropriate emission factor times vehicle miles travatad with control efficiency of 90% for water/dust suppression activities followad
Enajn-hnn Manual, Air «nd Wasu nanigermt teiocbtl. n, pin. 141. Control . fficuncy (») - <M. 26^\o. hn« yB ^h«jlumb«i^r«ihld«^>ss^«][K«y^ntl«i^

, &-te.L7
hr-. hour .. __.
Ib-pound
PM-partlculatei

-. PMio^partlajtate matterwlth an aerodynamic dtameter less than 10 microns
PKi.,. pa rtlculate matter wtth an aerodynamic diameter of 2. 5 microns or less

itp.y^.tons.ee.Lyear
;V-vear i ... .... i_ ..
:VHT- vehlde milas travelett i
JVOC - volatile organic compoui
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Table 16

Diesel Storage Tanks

IES-TK-1 through 3
Enviva Pellets Hamlet, LLC

Hamlet, Richmond County, North Carolina
I ' r i '

Design Working Tank Dimensions5
Source ID Description Volume1 Volume2 Diameter Length Orientation

IES-TK-1

IES-TK-3

(gal)

1,000
Emergency Generator

Fuel Stora e Tank2

IES-TK-2 "re Pumpjue^l Storage ^
Mobile Fuel Diesel

Stora e Tank

I

5,000

(gal)

500

93

2, 500

(ft)

5.3

3.3

6.0

(")

6

3.3

23.7

Horizontal

Horizontal

Horizontal

(gal/yr)

15, 958

4, 500

Turnovers

31.9

48.6

VOC Emissions"

(Ib/hr) (tpy)

1.3E-04 5.8E-04

3.7E-05 1.6E-04

200,000 80.0 7.6E-04 3.3E-03

Total Emissions: 9.3E-04 4.1E-03

~T
-1-_.

tes- '
jConservatiyedesignjspecificayons. [^
jW^rkln^^jumecon^eiy^tiYelyassumedJo^bejp^^^_ J_^
iTTiroughput for IE5-TK-1 and IES-TK-2 bas d on fuel consumption provided by Enviva and 500 hours of opera-tion-per^eaT. Throughputfor IES-Tk-3
^provided by Enviva.

|Emissions calculated using EPA TANKS 4. 0 software. A minimum tank length for the TANKS program of 5 feet was used to estimate the emissions
Ifbr IES-TK-2.
jIES-TK-3 length was estimated based on the capacity of the tank and the diameter. ]

breviations: ,
|EPA- Environmental Prptection Agency
in-feet , ... I :
, gaJ^ gallon _!
|!b^ pound __J_

-f
-1 "

_;yr^year__j _ ___. _,
jVOC-volatile organi compound

.-1. . .----;- 4
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IES-DRYSHAVE

Transfer Activity

V Shaving Material Handling-Truck dump to truck dumper

Shavln Material Handlin - Bucket elevator to silos

. T'btel? . .
Dry Shaving Material Handlinfl

IES-DRYSHAVE

Envlva Pellets Hamlet, LLC

Hamlet, Richmond County, North Carellna

Mumber
of Drop
Points

1

1

Material
Moisture
Content*

ti)
10%

10%

PM PH,.
Emlmton Emission
Factor' Factor2
Ib/ton tb/ton

4.5E-04 2. 1E.04
4. 5E-04 2. 1E-G4

I

PMa.5
Emission
Factor2

Ib ton
3.2E-05
3.2E.05

T~ I
Potential

Throughput1'4

h

25 219, 000

25 219,000
. Total EmiMtons:

Potential PM
Emissions

Ib/hr

1. 1E-02
1. 1E-03

1.2E.02

4.9E-02
4. 9E-03

5.4E-02

Potential PMio
Emiutons

Ib/hr t
5. 3E-03 2. 3E-02

5.3E-04 2.3E-03
5. 8E-03 2. 5E-02

Potential PMi.s
Emissions

Ib/hr
B. OE-04

8. 0E-05

8. 8E-04

t

3. 5E-03

3. 5E-04

3. 9E-03

l-:Moteture content for dry shavings based on information provided by Envlva.
^[EmisslDn factor calculation based on fonmuia from AP^t2, Section 13. 2.4-Aggregate Handling and Storage Piles, Equation 13. 2. 1, (11/06).

E = emission factor (Ib/ton)
k = particle size multiplier (dimensionless) for PM

k . particle size multiplier (dlmensionlessl for PM,,

k = particle size multiplier (dlmensionless) for PM^,
iu= w i nd speed( in p h)

0. 74

0,35

' 0053"
7.85,

'. iHouriy throughput based on a maximum transfer rate of 100 ton/hr of dr/ shaving material.
.'. SAnnual throughput basad on 4 dry shaving deliveries per week and a maximum storage capactty of 1360 tons for the dry shaving material storage silo,
s-BuckBt elevator to silo material handling transferpointemissions account for a 90% contn&leflfldency due to the enclosed nature of the silo (San Diego County, 1993).
^S.i....;7- . ~ ~ -=-r-~- - --^--^--4-^_'-'+ " . " ^ "' -"-T"

j'b^poynd ... ',. __ _ . __ ;
_;PM. ^[ia. rtlcyjatejnatter__________ _. ________ ___;.

iPMio-partlculatematterwtth an aerodynamic diameterless than 10 microns j

IPMz.s-particulate matter with an aerodvnamlcdiameterof 2.5 microns or less
_!tpy. ^tt>ns|3er_ve, ar___. ___

=vr-.year i

J. ... . 1.. , ... J ,, . ! !.. i
I San Diego County. 1993. Cement & Fly /teh Storage Sites. June 7. Available online at: http5 ://www.sandlBgocauntv, gov/CGntent/danT/sdc/apcd/PDF/Toxlcs_Proflram/APCD_silol. pdf.

j-~L90%:Control efficjency for bucket eleyatqrto sito drop
^S. tons/hr. maximum houriy transfer rate _"
600 tons/day, maximum daily throughput
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Table 18

Debarker Potential Emissions

IES-DEBARK-1

Enviva Pellets Hamlet, LLC

Hamlet, Richmond County, North Carolina
i

I Calculation Basis

Hourly Throughput
Annual Throu h ut

T~"!-~-~'
275|ton/hr

l, 078, 143|ton/yr

Potential Criteria Pollutant Emissions!

Source

IES-DEBARK-1

Emission
Pollutant Factor

(Ib/ton)
TSP2 2.0E-02
PMio2 1. 1E-02

...j:_- !.^^_1

Potential

Ib hr
0. 55

0. 30

Emissions

t

1.1

0. 59

1-
F l-|Hourly bark hog throughput data provided by Enviva (email from Kai Simonsen dated

12/21/17). Annual throughput of logs delivered for debarking, as reported for log
jchipping. Per 12/21/17 email from Enviva, 2 tons of green material is needed for every
1 ODT of pellets, and 1. 15 times that a mount for purchased logs. At most, Enviva

[would purchase 75% of the needed logs with the remaining 25% of green material
! coming from purchased chips.

lr2-iParticulate matter emission factors from the USEPA document t\t\edAIRS~Fadlity
[Subsystem Source Classification Codes and Emission Factor Listing for Criteria Air
^Pollutants. Source Classification Code 3-07-008-01 (Log Debarking). All PM is assumed
to be larger than 2. 5 microns in diameter. PM emissions are assumed to be controlled

jdue to the debarker being partially enclosed (assumed 90% control).

Abbreviations:
ihr- hour
Slb - pound
iODT - oven dried tons

'tpy -tons per year
yr-year
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