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NCDENR
North Carolina Department of Environment and Natural Resources
Pat McCrory John E. Skvarla, Il

Governor Secretary
November 17, 2014

Mr. Norb Hintz

Senior Vice President and Chief Engineer
Enviva Pellets Sampson, LLC

7200 Wisconsin Avenue, Suite 1000
Bethesda, Maryland 20814

Dear Mr. Hintz:

SUBJECT:  Air Quality Permit No. 10386R00
Facility ID: 8200152
Enviva Pellets Sampson, LLC
Faison, North Carolina
Sampson County
PSD Status: Major
Fee Class: Title V

In accordance with your completed Air Quality Permit Application for a new permit for a Greenfield
facility received September 3, 2014, we are forwarding herewith Air Quality Permit No. 10386R00 to Enviva
Pellets Sampson, LLC, 5 Connector Road, Faison, North Carolina, authorizing the construction and operation, of
the emission source(s) and associated air pollution control device(s) specified herein. Additionally, any emissions
activities determined from your Air Quality Permit Application as being insignificant per 15A North Carolina
Administrative Code 2Q .0503(8) have been listed for informational purposes as an "TATTACHMENT."

As the designated responsible official it is your responsibility to review, understand, and abide by all
of the terms and conditions of the attached permit. It is also your responsibility to ensure that any person who
operates any emission source and associated air pollution control device subject to any term or condition of the
attached permit reviews, understands, and abides by the condition(s) of the attached permit that are applicable to
that particular emission source.

The Permittee shall file a Title V Air Quality Permit Application pursuant to 15A NCAC 2Q .0504 on or
before 12 months after commencing operation,

If any parts, requirements, or limitations contained in this Air Quality Permit are unacceptable to you, you
have the right to request a formal adjudicatory hearing within 30 days following receipt of this permit, identifying
the specific issues to be contested. This hearing request must be in the form of a written petition, conforming to
NCGS (North Carolina General Statutes) 150B-23, and filed with both the Office of Administrative Hearings, 6714
Mail Service Center, Raleigh, North Carolina 27699-6714 and the Division of Air Quality, Permitting Section,
1641 Mail Service Center, Raleigh, North Carolina 27699-1641. The form for requesting a formal adjudicatory
hearing may be obtained upon request from the Office of Administrative Hearings. Please note that this permit will
be stayed in its entirety upon receipt of the request for a hearing Unless a request for a hearing is made pursuant to
NCGS 150B-23, this Air Quality Permit shall be final and binding 30 days aftér issuance.

1641 Mail Service Center, Raleigh, North Carolina 27699-1641
Phone: 919-707-8400\ Internet: www:ncdenr.gov

An Equal Opportunity \ Affirmative Action Employer — Made in part with recycled paper
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You may request modification of your Air Quality Permit through informal means pursuant to NCGS
150B-22. This request must be submitted in writing to the Director and must identify the specific provisions or
issues for which the modification is sought. Please note that this Air Quality Permit will become final and binding
regardless of a request for informal modification unless a request for a hearing is also made under NCGS 150B-23.

" The construction of new air pollution emission source(s) and associated air pollution control device(s), or
modifications to the emission source(s) and air pollution control device(s) described in this permit must be covered
under an Air Quality Permit issued by the Division of Air Quality prior to construction unless the Permittee has
fulfilled the requirements of GS 143-215-108 A(b) and received written approval from the Director of the Division
of Air Quality to commence construction. Failure to receive an Air Quality Permit or written approval prior to
commencing construction is a violation of GS 143-215.108A and may subject the Permittee to civil or criminal
penalties as described in GS 143-215.114A and 143-215.114B.

For PSD increment tracking purposes in Sampson County, NOx (as NO,) emissions are increased by 50.08
pounds per hour, PM-10 emissions are increased by 21.70 pounds per hour, and PM-2.5 emissions are increased by
13.33 pounds per hour.

This Air Quality Permit shall be effective from November 17, 2014 until October 31, 2019, is
nontransferable to future owners and operators, and shall be subject to the conditions and limitations as specified
therein. Should you have any questions concerning this matter, please contact Kevin Godwin at (919) 707-8480.

Sincerely yours,

Wt W>—

William D. Willets, P.E., Chief, Permitting Section
Division of Air Quality, NCDENR

¢c: EPA Region4
Steven Vozzo, Supervisor, Fayetteville Regional Office
Shannon Vogel, Stationary Source Compliance Branch
Central Files
Connie Horne, Cover letter only



) . ATTACHMENT

Insignificant Activities per 15A NCAC 20Q .0503(8)

Emission Source ID No. Emission Source Description
IES-GWHS Green wood handling and sizing operations
IES-DWHS Dried wood handling and sizing operations
IES-TK-1 Diesel fuel storage tank (up to 2,500 gallons capacity)
IES-TK-2 Diesel fuel storage tank (up to 1,000 gallons capacity)
IES-TK-3 Diesel fuel storage tank (up to 2,500 gallons capacity)
IES-GWSP-1 and 2 Green wood storage piles
IES-DEBARK-1 De-barker
IES-GWFB Green wood fuel bin

Because an activity is insignificant does not mean that the activity is exempted from an applicable
requirement or that the owner or operator of the source is exempted from demonstrating compliance with
any applicable requirement.

When applicable, emissions from stationary source activities identified above shall be included in
determining compliance with the permit requirements for toxic air pollutants under 15A NCAC 2D .1100
“Control of Toxic Air Pollutants” or 2Q .0711 “Emission Rates Requiring a Permit”.

For additional information regarding the applicability of GACT see the DAQ page titled “The Regulatory
Guide for Insignificant Activities/Permits Exempt Activities”. The link to this site is as follows:
http://dag.state.nc.us/permits/insig/
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Division of Air Quality

AIR QUALITY PERMIT

Permit No. Replaces Permit No.(s) Effective Date Expiration Date
10386R00 N/A November 17, 2014 October 31, 2019

Until such time as this permit expires or is modified or revoked, the below named Permittee is permitted to
construct and operate the emission source(s) and associated air pollution control device(s) specified herein, in
accordance with the terms, conditions, and limitations within this permit. This permit is issued under the
provisions of Article 21B of Chapter 143, General Statutes of North Carolina as amended, and Title 15A North
Carolina Administrative Codes (15A NCAC), Subchapters 2D and 2Q, and other applicable Laws.

Pursuant to Title 15A NCAC, Subchapter 2Q, the Permittee shall not construct, operate, or modify any
emission source(s) or air pollution control device(s) without having first submitted a complete Air Quality
Permit Application to the permitting authority and received an Air Quality Permit, except as provided in this
permit.

Permittee: Enviva Pellets Sampson, LLC
Facility ID: 8200152

Facility Site Location: S Connector Road

City, County, State, Zip: Faison, Sampson County, North Carolina, 28341
Mailing Address: 7200 Wisconsin Avenue

City, State, Zip: Bethesda, Maryland 20814

Application Number: 8200152.14B

Complete Application Date: September 3, 2014

Primary SIC Code: 2499

Division of Air Quality, Fayetteville Regional Office

Regional Office Address: Systel Building

225 Green Street, Suite 714
Fayetteville, North Carolina, 28301
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SECTION 1- PERMITTED EMISSION SOURCE (S) AND ASSOCIATED AIR
POLLUTION CONTROL DEVICE (S) AND APPURTENANCES

The following table contains a summary of all permitted emission sources and associated air pollution control devices and

appurtenances:

Emission Emission Source Description Control Control Device Description
Source Device
ID No. ID No.
ES-CHIP-1 L
PSD Log chipping N/A N/A
ES-GHM-1 Green wood hammermills CD-GHM- | Two bin vent filters (377 square
and ES- BV-1and | feet of filter area each)
GHM-2 CD-GHM-
PSD BV-2
ES-
BARKHOG Bark hog N/A N/A
PSD
ES-DRYER Wood-fired direct heat drying CD-DC1, Four simple cyclones (132 inches
PSD system (250.4 million Btu per CD-DC2, in diameter each) in series with
2D .1112 hour heat input) CD-DC3, one wet electrostatic precipitator
Case-by- CD-DC4, (29,904 square feet of collector
case MACT and CD- plate area)

WESP
ES-HM-1 Elght (8) hammermills CD-HM- Elght (8) sunple CyClOIlCS. (96 )
through ES- CYC-1 inches in diameter each) in series
HM-8 - through with eight (8) bagfilters (2,168
PSD CD-HM- square feet of filter area each)
Z':D .11blz CYC-8,

ase-by-case and CD-

MacT HM-BF1

through

CD-HM-

BF8
ES-HMA & Hammermill area and Pellets CD-PFB- | One bagfilter (1,520 square feet of
ES-PFB fines bin BV filter area)
PSD
2D .1112
Case-by-case
MACT
ES-PMFS | pellet mill feed silo CD-PMFS- | One bin vent filter (377 square
PSD BV feet of filter area)
ES-CLR-1 | giy (6) pellet coolers CD-CLR-1 | Six (6) simple cyclones (54 inches
through ES- through in diameter) installed one each on
CLR-6 CD-CLR-6 | the coolers
PSD
2D .1112
Case-by-case
MACT
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Emission
Source
ID No.

Emission Source Description

Control
Device
ID No.

Control Device Description

ES-FPH,
ES-PB-1
through ES-
PB-4, ES-
PL-1 and
ES-PL-2
PSD

Finished product handling, four
(4) pellet load-out bins, and two
pellet mill loadouts

CD-FPH-
BF

One bagfilter (4,842 square feet of
filter area)

ES-GN

PSD

MACT
Subpart
777Z
NSPS
Subpart I

Diesel-fired emergency
generator (250 brake
horsepower)

N/A

N/A

ES-FWP
PSD

MACT
Subpart
77717
NSPS
Subpart IIII

Diesel-fired fire emergency
water pump (250 brake
horsepower)

N/A

N/A

SECTION 2 - SPECIFIC LIMITATIONS AND CONDITIONS

2.1- Emission Source(s) and Control Devices(s) Specific Limitations and Conditions

The emission source(s) and associated air pollution control device(s) and appurtenances listed below are
subject to the following specific terms, conditions, and limitations, including the testing, monitoring,

recordkeeping, and reporting requirements as specified herein:

A. Log Chipping (ID No. ES-CHIP-1),
drying system (ID No. ES-DRYER), Hammer

Finished Product Handling (ID No. ES-FPH),

Bark Hog (ID No. ES-BARKHOG), Wood-fired direct heat
mills (ID Nos. ES-GHM-1 and GHM-2, ES-HM-1
through HM-8), Hammermill Area Filter (ID No. ES-HMA), Pellet Mill Feed Silo (ID No. ES-
PMFS), Pellet Coolers (ID Nos. ES-CLR-1 through CLR-6), Pellets Fines Bin (ID No. ES-PFB),
Pellet Load-out Bins (ID Nos. ES-PB-1 through

PB-4), and Pellet Mill Load-out (ID No. ES-PL-1 and PL-2)
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The following table provides a summary of limits and standards for the emission source(s) described above:
Regulated Limits/Standards Applicable Regulation
Pollutant

. E=4.10 x P*"’ for P <30 tph
Particulate P 15ANCAC 02D .0515
matter E=55xP*" —40 forP>30tph
where, E = allowable emission rate (Ib/hr)
P = process weight rate (tph)
Sulfur 2.3 pounds per million Btu ISANCAC 02D .0516
dioxide
Visible 20 percent opacity when averaged over a 6-minute 15A NCAC 02D 0521
emissions period
HAPS See Section 2.1 A 4. ISANCAC 02D .1112
[§ 112(g) Case-by-case
MACT]
PM/PM- - .
B 2 A2 .

10/PM-2.5, ACT Limits, See Section 2.2 A.2 15A NCAC 02D .0530
NOx
vOC
CO
GHG

15A NCAC 2D .0515: PARTICULATES FROM MISCELLANEOUS INDUSTRIAL PROCESSES
a. Emissions of particulate matter from these sources shall not exceed an allowable emission rate as
calculated by the following equation: [15A NCAC 2D .0515(a)]

E=4.10xP% for P < 30 tph
E=55xP*"—40 forP>30tph

Where E = allowable emission rate in pounds per hour
P = process weight in tons per hour

Liquid and gaseous fuels and combustion air are not considered as part of the process weight.

Testing [15A NCAC 2Q .0308(a)]

b.  Under the provisions of NCGS 143-215.108, the Permittee shall test the wet electrostatic precipitator (ID
No. CD-WESP) for total suspended particulate (TSP) in accordance with a testing protocol approved by
the DAQ. Testing shall be completed and the results submitted within 180 days of commencement of
operation unless an alternate date is approved by the DAQ.

Monitoring/Recordkeeping [15A NCAC 2Q .0308(a)]

¢. The Permittee shall maintain production records such that the process rates "P" in tons per hour, as
specified by the formulas contained above (or the formulas contained in 15A NCAC 2D .0515) can be
derived, and shall make these records available to a DAQ authorized representative upon request.

d. Particulate matter emissions from the wood-fired dryer (ID No. ES-DRYER) shall be controlled by four
(4) cyclones (ID Nos. CD-DC-1 through DC-4) in series with one wet electrostatic precipitator (ID No.
CD-WESP). Particulate matter emissions from the hammermills (ID Nos. ES-GHM-1 and 2, ES-HM-1
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through 8) shall be controlled by bin vent filter, bagfilters and cyclones (ID Nos. CD-RCHP-BV-1 and 2,
CD-HM-CYC-1 through 8, and CD-HM-BF-1 through 8). Particulate matter emissions from the
hammermill area (ID No. ES-HMA) and the pellets fines bin (ID No. ES-PFB) shall be controlled by a
bin vent filter (ID No. CD-PFB-BV). Particulate matter emissions from the pellet mill feed silo (ID No.
ES-PMFS) shall be controlled by a bin vent filter (ID No. CD-PMFS-BV). Particulate matter emissions
from the pellet coolers (ID Nos. ES-CLR-1 through 6) shall be controlled by cyclones (ID Nos. CD-CLR-
1 through 6). Particulate matter emissions from finished product handling (ID No. ES-FPH), pellet mill
load-out bins (ID Nos. ES-PB-1 through 4), and pellet mill load-out (ID No. ES-PL-1 and 2) shall be
controlled by a bagfilter (ID No. CD-FPH-BF)

For bagfilters, bin vent filters, and cyclones:

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

manufacturer. In addition to the manufacturer’s inspection and maintenance recommendations, or if there

is no manufacturer’s inspection 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 unit for leaks.

ii. an annual (for each 12 month period following the initial inspection) internal inspection of the
bagfilters’ structural integrity.

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

The Permittee shall establish the minimum primary voltage and minimum
current within the first 30 days following the commencement of operation of the
dryer. To assure compliance and effective operation of the wet electrostatic
precipitator, the Permittee shall monitor and record the primary voltage and
minimum current through the precipitator for each day of the calendar year
period that the dryer system is operated. The Permittee shall be allowed three
(3) days of absent observations per semi-annual period.

The results of inspection and maintenance shall be maintained in a log (written or electronic format) on-
site and made available to an authorized representative upon request. The log shall record the following:
i. the date and time of each recorded action;
ii. the results of each inspection;
iii. the results of any maintenance performed; and
iv. any variance from manufacturer’s recommendations, if any, and corrections made.

Reporting
The Permittee shall submit the results of any maintenance performed on the WESP, cyclones, bagfilters,

and bin vent filters within 30 days of a written request by the DAQ.

2. 15A NCAC 2D .0516: SULFUR DIOXIDE EMISSIONS FROM COMBUSTION SOURCES

a.

b.

Emissions of sulfur dioxide from these sources shall not exceed 2.3 pounds per million Btu heat input.
Sulfur dioxide formed by the combustion of sulfur in fuels, wastes, ores, and other substances shall be
included when determining compliance with this standard. [15A NCAC 2D .0516]

Testing [15A NCAC 2Q .0308(a)]
If emissions testing is required, the testing shall be performed in accordance with General Condition JJ

found in Section 3.
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C.

3.
a.
b.
c.
d.
€.
4.

Monitoring/Recordkeeping/Reporting [15A NCAC 2Q .0308(a)]

No monitoring/recordkeeping/reporting is required for sulfur dioxide emissions from firing biomass in the
dryer system.

15A NCAC 2D .0521: CONTROL OF VISIBLE EMISSIONS

Visible emissions from these sources shall not be more than 20 percent opacity when averaged over a six-
minute period. However, six-minute averaging periods may exceed 20 percent not more than once in any
hour and not more than four times in any 24-hour period. In no event shall the six-minute average exceed
87 percent opacity. [15A NCAC 2D .0521 (d)]

Testing [15A NCAC 2Q .0308(a)]
If emissions testing is required, the testing shall be performed in accordance with General Condition J7.

Monitoring [15A NCAC 2Q .0308(a)]

To assure compliance, once a month the Permittee shall observe the emission points of this source for any

visible emissions above normal. The monthly observation must be made for each month of the calendar

year period to ensure compliance with this requirement. The Permittee shall establish “normal® for the
source in the first 30 days following the effective date of the permit. If visible emissions from this source
are observed to be above normal, the Permittee shall either:

i. take appropriate action to correct the above-normal emissions as soon as practicable and within the
monitoring period and record the action taken as provided in the recordkeeping requirements below,
or

1i. demonstrate that the percent opacity from the emission points of the emission source in accordance
with 15A NCAC 2D .2610 (Method 9) for 12 minutes is below the limit given in Section 2.1 A.3. a.
above.

Recordkeeping [15A NCAC 2Q .0308(a)]

The results of the monitoring shall be maintained in a log (written or electronic format) on-site and made

available to an authorized representative upon request. The log shall record the following:

i. the date and time of each recorded action;

ii. the results of each observation and/or test noting those sources with emissions that were observed to
be in noncompliance along with any corrective actions taken to reduce visible emissions; and

iii. the results of any corrective actions performed.

Reporting [15A NCAC 2Q .0308(a)]
No reporting is required.

1SA NCAC 02D .1112 National Emissions Standards for Hazardous Air Pollutants, 112(g) Case-by-

Case Maximum Achievable Control Technology — For the wood pellet mill dryer (ID No. ES-DRYER), the
Permittee shall use a low HAP emitting dryer design not requiring add-on control.

Testing [15A NCAC 2D .0530]

Under the provisions of North Carolina General Statute 143-215.108, the Permittee shall establish emission
factors by conducting an intitial performance test on the dryer system for formaldehyde, methanol,
acetaldehyde, and propionaldehyde utilizing EPA reference methods, as in effect on the date of permit
issuance, contained in 40 CFR 60, Appendix A, or 40 CFR 63 AND in accordance with a testing protocol
(using testing protocol submittal form) approved by the Division of Air Quality. The sum of the above HAPs
will be multiplied by a correction factor of 1.04 to determine total HAPs for the dryer system.

Initial testing shall be completed and the results submitted within 180 days of commencement of
operation unless an alternate date is approved by the DAQ.
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b.

Monitoring/Recordkeeping/Reporting [15A NCAC 2Q .0308(a)]

No monitoring, recordkeeping, or reporting is required.

B. Emergency Generator (ID No. ES-GN) and Fire Water Pump (ID No. ES-FWP)

The following table provides a summary of limits and/or standards for the emission source(s) described above.

Regulated Limits/Standards Applicable Regulation
Pollutant
Sulfur dioxide 2.3 pounds per million Btu heat input 15A NCAC 2D .0516
Visible emissions 20 percent opacity 15A NCAC 2D .0521
Hazardous air National Emission Standards for Hazardous Air 15SANCAC 2D .1111
pollutants (HAP) Pollutants for Stationary Reciprocating Internal (40 CFR 63, Subpart

Combustion Engines (RICE) 7777)

No additional requirements per 63.6590(c)

NMHC and NOx, 0.20 g/kW for PM; 3.5 g/kW for CO; and 4 g/kW 15A NCAC 2D .0524
CO, PM for NOx + NMHC (40 CFR 60, Subpart IIII)

1. 15A NCAC 2D .0516: SULFUR DIOXIDE EMISSIONS FROM COMBUSTION SOURCES

a.

b.

C.

Emissions of sulfur dioxide from these sources shall not exceed 2.3 pounds per million Btu heat input.
Sulfur dioxide formed by the combustion of sulfur in fuels, wastes, ores, and other substances shall be
included when determining compliance with this standard. [15A NCAC 2D .0516]

Testing [15A NCAC 02Q .0308(a)]
If emissions testing is required, the testing shall be performed in accordance with 15A NCAC 2D .2600.

Monitoring/Recordkeeping/Reporting [15A NCAC 02Q .0308(a)]

No monitoring/recordkeeping/reporting is required for sulfur dioxide emissions from the firing of diesel
fuel in these sources.

2. 15A NCAC 2D .0521: CONTROL OF VISIBLE EMISSIONS

a.

b.

Visible emissions from these sources shall not be more than 20 percent opacity when averaged over a six-
minute period. However, six-minute averaging periods may exceed 20 percent not more than once in any
hour and not more than four times in any 24-hour period. In no event shall the six-minute average exceed
87 percent opacity. [15A NCAC 2D .0521(d)]

Testing [15A NCAC 02Q .0308(a)]
If emissions testing is required, the testing shall be performed in accordance with 15A NCAC 2D .2600.

Monitoring [15A NCAC 02Q .0308(a)]
To assure compliance, once a month the Permittee shall observe the emission points of these sources for
any visible emissions above normal. The monthly observation must be made for each month of the
calendar year period to ensure compliance with this requirement. The Permittee shall establish ‘normal’
for the sources in the first 30 days following commencement of operation. If visible emissions from these
sources are observed to be above normal, the Permittee shall either:
i. take appropriate action to correct the above-normal emissions as soon as practicable and within
the monitoring period and record the action taken as provided in the recordkeeping requirements
below, or
ii. demonstrate that the percent opacity from the emission points of the emission source in
accordance with 15A NCAC 02D 2601 (Method 9) for 12 minutes is below the limit given in Section
2.1 F.2. a. above.
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3.

Recordkeeping [15A NCAC 02Q .0308(a)]
d. The results of the monitoring shall be maintained in a log (written or electronic format) on-site and made
available to an authorized representative upon request. The log shall record the following:
i. the date and time of each recorded action;
ii. the results of each observation and/or test noting those sources with emissions that were observed to
be in noncompliance along with any corrective actions taken to reduce visible emissions; and
iii. the results of any corrective actions performed.

Reporting [15A NCAC 02Q .0308(a)]
e. No reporting is required.

15A NCAC 2D .0524 NEW SOURCE PERFORMANCE STANDARDS [40 CFR 60 Subpart IITI]

a. The provisions of this subpart are applicable to manufacturer, owners, and operators of stationary
compression ignition (CI), reciprocating internal combustion engines (RICE). The Permittee shall comply
with all applicable provisions, including the requirements for emission standards, notification, testing,
reporting, recordkeeping, and monitoring, contained in Environmental Management Commission Standard
15A NCAC 2D .0524 “New Source Performance Standards (NSPS)” as promulgated in 40 CFR Part 60
Subpart ITII, including Subpart A “General Provisions.”

Emission Standards
Emergency and Fire Pump Engines
b.  Pursuant to 40 CFR §60.4205(b), owners and operators must comply with the following emission standards:

Pollutant Emission Limit Emission Limit
(/kW-hr) (g/ohp-hr)
CO 3.5 2.6
PM 0.2 0.15
NMHC + NOx 4.0 3.0

Monitoring [15A NCAC 02Q .0308(a)]

c¢. The Permittee shall operate the stationary ICE of emergency generators according to the requirements
in paragraphs (f)(1) through (3) of §60.4211. In order for the engine to be considered an emergency
stationary ICE under this Subpart, any operation other than emergency operation, maintenance and
testing, emergency demand response, and operation in nonemergency situations for 50 hours per year,
as described in paragraphs (f)(1) through (3) of §60.4211, is prohibited. If the Permittee does not
operate the engine according to the requirements in paragraphs (£f)(1) through (3) of §60.4211, the
engine will not be considered an emergency engine under this Subpart and shall meet all

requirements for non-emergency engines.

1. There is no time limit on the use of emergency stationary ICE in emergency situations.

ii. The Permittee may operate the emergency stationary ICE for any combination of the purposes
specified in paragraphs (£)(2)(i) through (iii) of §60.4211 for a maximum of 100 hours per
calendar year. Any operation for non-emergency situations as allowed by paragraph (f)(3) of
§60.4211 counts as part of the 100 hours per calendar year allowed by this paragraph (f)(2).

(A) Emergency stationary ICE may be operated for maintenance checks and readiness testing,
provided that the tests are recommended by federal, state or local government, the A
manufacturer, the vendor, the regional transmission organization or equivalent balancing
authority and transmission operator, or the insurance company associated with the engine. The
Permittee may petition the Administrator for approval of additional hours to be used for
maintenance checks and readiness testing, but a petition is not required if the Permittee
maintains records indicating that federal, state, or local standards require maintenance and
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1ii.

d. Pursuant to 40 CFR §60.4206, owners and operators must operate and maintain the stationary RICE
according to the manufacturer’s written instructions or procedures developed by the owner or operator that

Ll

testing of emergency ICE beyond 100 hours per calendar year.

(B) Emergency stationary ICE may be operated for emergency demand response for periods in
which the Reliability Coordinator under the North American Electric Reliability Corporation
(NERC) Reliability Standard EOP-002-3, Capacity and Energy Emergencies (incorporated
by reference, see § 60.17), or other authorized entity as determined by the Reliability
Coordinator, has declared an Energy Emergency Alert Level 2 as defined in the NERC
Reliability Standard EOP—002-3.

(C) Emergency stationary ICE may be operated for periods where there is a deviation of
voltage or frequency of 5 percent or greater below standard voltage or frequency.

Emergency stationary ICE may be operated for up to 50 hours per calendar year in non-emergency

sitnations. The 50 hours of operation in non-emergency situations are counted as part of the 100

hours per calendar year for maintenance and testing and emergency demand response provided in

paragraph (f)(2) of this section. Except as provided in paragraph ()(3)(i) of §60.4211, the 50

hours per calendar year for nonemergency situations cannot be used for peak shaving or non-

emergency demand response, or to generate income for a facility to an electric grid or otherwise
supply power as part of a financial arrangement with another entity.

(A) The 50 hours per year for non-emergency situations can be used to supply power as part of a
financial arrangement with another entity if all of the following conditions are met:

(AA)

(BB)
(CC)

(DD)

(EE)

The engine is dispatched by the local balancing authority or local transmission and
distribution system operator.

The dispatch is intended to mitigate local transmission and/or distribution limitations
so as to avert potential voltage collapse or line overloads that could lead to the
interruption of power supply in a local area or region.

The dispatch follows reliability, emergency operation or similar protocols that follow
specific NERC, regional, state, public utility commission or local standards or
guidelines.

The power is provided only to the facility itself or to support the local

transmission and distribution system.

The owner or operator identifies and records the entity that dispatches the engine
and the specific NERC, regional, state, public utility commission or local

standards or guidelines that are being followed for dispatching the engine. The

local balancing authority or local transmission and distribution system operator

may keep these records on behalf of the engine owner or operator.

[§60.4211(f]

are approved by the engine manufacturer, over the entire life of the engine.

Fuel Requirements for Owners and Operators

e. Pursuant to 40 CFR §60.4207, owners and operators must use fuel with a, maximum sulfur content of 15

ppmw and a cetane index of at least 40. '
f. Pursuant to 40 CFR §60.4209(a), the owner or operator must install a non-resettable hour meter prior to start-
up of the engines.

Recordkeeping [15A NCAC 2Q .0308(a)]

g. Starting with the emergency engine model year 2011, if the emergency engine does not meet the
standards applicable to non-emergency engines in the applicable model year, the Permittee shall
keep records of the operation of the engine in emergency and non-emergency service that are
recorded through the non-resettable hour meter. The Permittee shall record the time of operation of the
engine and the reason the engine was in operation during that time. [§60.4214(b)]
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4. 15ANCAC 2D .1111: MAXIMUM ACHIEVABLE CONTROL TECHNOLOGY (40 CFR 63 Subpart

17777)

a. Pursuant to §63.6580, Subpart ZZZZ establishes national emission limitations and operating limitations for
hazardous air pollutants (HAP) emitted from stationary reciprocating internal combustion engines (RICE)
located at major and area sources of HAP emissions. This subpart also establishes requirements to
demonstrate initial and continuous compliance with the emission limitations and operating limitations.

b. Pursuant to §63.6590(c), a new emergency stationary RICE with a site rating of less than or equal to 500

horsepower located at a major source must meet the requirements of 40 CFR Part 60, Subpart III, for
compression ignition engines. No further requirements apply for such engines under this part.

2.2- Multiple Emission Source(s) Specific Limitations and Conditions

A. Facility-wide Emission Sources

The following table provides a summary of limits and standards for the emission source(s) describe above:

Regulated Limits/Standards Applicable Regulation
Pollutant

Fugitive dust | Minimize fugitive dust beyond property boundary ISANCAC 02D .0540

PM/PM- iy
10/PM-2.5, BACT Limits ISANCAC 02D .0530

NOx, CO,
VOC, and
GHG

1. Fugitive Dust Control Requirement [15A NCAC 2D .0540] - STATE ENFORCEABLE ONLY
As required by 15A NCAC 2D .0540 "Particulates from Fugitive Dust Emission Sources," the Permittee shall
not cause or allow fugitive dust emissions to cause or contribute to substantive complaints or excess visible
emissions beyond the property boundary. If substantive complaints or excessive fugitive dust emissions from the
facility are observed beyond the property boundaries for six minutes in any one hour (using Reference Method
22 in 40 CFR, Appendix A), the owner or operator may be required to submit a fugitive dust plan as described in
2D .0540(1).

"Fugitive dust emissions" means particulate matter from process operations that does not pass through a process
stack or vent and that is generated within plant property boundaries from activities such as: unloading and
loading areas, process areas stockpiles, stock pile working, plant parking lots, and plant roads (including access
roads and haul roads).

2. 15A NCAC 2D .0530: PREVENTION OF SIGNIFICANT DETERIORATION
a. The Permittee shall comply with all applicable provisions, including the notification, testing, reporting,
recordkeeping, and monitoring requirements in accordance with 15A NCAC 2D .0530, “Prevention of
Significant Deterioration of Air Quality” as promulgated in 40 CFR 51.166. [15A NCAC 2D .0530]

b. The following emission limits shall not be exceeded except during periods of start-up, shut-down, or
malfunction. [15A NCAC 2D .0530]:
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Unit Pollutant BACT Limit* Units Averaging Technology
Period
Dryer system NOx 0.20 Ib/MMBtu 3-hour Good Combustion
Practices/low NOx
burners
PM 0.105 (filterable only) | 1b/ODT 3-hour Cyclones/WESP
PM10/2.5
CcO 0.21 Ib/MMBtu 3-hour Process Design
VOC** 1.07 Ib/ODT 3-hour Process Design
GHG 230,000 tpy (COze) Annual Use of Biomass Fuel
Green Wood PM/PM10/2.5 | 0.004 (filterable only) gr/dsct 3-hour Bin vent filter
Hammermills Good operating and
VOC** 0.27 Ib/ODT 3-hour maintenance procedures
Dry Hammermills | PM/PM10/2.5 | 0.004/0.004/0.000014 |  gr/dscf 3-hour Cyclones & Bagfilter
(filterable only)
VOC** 0.24 Ib/ODT 3-hour Process Design
Pellet Mill Feed | PM/PM10/2.5 | 0.004 (filterable only) |  gr/dscf 3-hour Bin vent filter
Silo
Hammermill Area | PM/PM10/2.5 | 0.004 (filterable only) | gr/dscf 3-hour Bin vent filter
and Pellet
Mill Fines
Bin
Final Product PM/PM10/2.5 | 0.004/0.004/0.000014 |  gr/dscf 3-hour Bagfilter
Handling (filterable only)
Pellet Coolers PM/PM10/2.5 | 0.022/0.0057/0.0007 gr/dscf 3-hour Cyclones
(filterable only)
VOC** 0.85 Ib/ODT 3-hour Process Design
Log Bark Hog VOC N/A N/A N/A Fugitive -
Chipper vOC N/A N/A N/A Fugitive
Green Wood PM/PM10/2.5 N/A N/A N/A Inherent Moisture
Handling
Storage Piles PM/PM10/2.5 N/A N/A N/A Inherent Moisture
vVOC N/A N/A N/A Fugitive
Road Dust PM/PM10/2.5 N/A N/A N/A Paving & Water Spray
Emergency CO 2.6 g/bhp-hr Design and Good
engines NMHC+NOx 3.0 g/bhp-hr operating practices
PM 0.15 (filterable only) | g/bhp-hr NSPS Certification
Storage tanks vOoC Good Operation N/A N/A Good operating practices
Practices

* BACT emission limits shall apply at all times except the following: Emissions resulting from start-up,
shutdown or malfunction above those given in Section 2.2 A.4. Table above are permitted provided that
optimal operational practices are adhered to and periods of excess emissions are minimized.

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

Testing [15A NCAC 2D .0530]

c. Under the provisions of North Carolina General Statute 143-215.108, the Permittee shall demonstrate compliance
with the BACT emission limits by conducting performance test on the dryer system, the pellet coolers, and the
greenwood hammermills as specified below utilizing EPA reference methods, as in effect on the date of permit
issuance, contained in 40 CFR 60, Appendix A, 40 CFR 63, and/or OTM 26 AND in accordance with a testing
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protocol (using testing protocol submittal form) approved by the Division of Air Quality, as follows:

Unit Pollutant Testing

Dryer system NOx Annually
PM/PM10/PM2.5 Annually

VOC Initial Only

CO- Initial Only

One Pellet VOC Initial Only

cooler
One Green wood vOC Initial Only
hammermill

Initial testing shall be completed and the results submitted within 180 days of commencement of operation
unless an alternate date is approved by the DAQ.

Monitoring/Recordkeeping/Reporting [15SANCAC 02Q .0308(a)]

d. The Permittee shall not process more than 537,625 oven-dried tons (ODT) of pellets per year. The Permittee
shall not process more than 75% softwood on a 12-month rolling average basis. The process rate and
hardwood/softwood mix shall be recorded in a monthly log kept on site. Calculations and the total amount of
NOgx, filterable PM, CO, and VOC emissions shall be recorded monthly in a log (written or electronic format)
kept on site and made available to DAQ personnel upon request.

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

f.  No reporting is required.

g. REPORTING REQUIREMENT — Within 30 days of beginning commercial operation, the Permittee shall notify,
in writing, the Regional Office of the date the facility began commercial operation. Pursuant to 15A NCAC 2Q
0500 the Permittee shall have one year from the date of beginning commercial operation to submit a complete
Title V application to the Regional Supervisor.

SECTION 3 - GENERAL CONDITIONS

1. REPORTS, TEST DATA. MONITORING DATA, NOTIFICATIONS. AND REQUESTS FOR
RENEWAL shall be submitted to:

Patrick Butler

Regional Air Quality Supervisor
North Carolina Division of Air Quality
Raleigh Regional Office

3800 Barrett Drive

Raleigh, NC 27609

(919) 791-4200

2. PERMIT RENEWAL REQUIREMENT - The Permittee, at least 90 days prior to the expiration date of this
permit, shall request permit renewal by letter in accordance with 15A NCAC 2Q .0304(d) and (f). Pursuant
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10.

11.

12.

to 15A NCAC 2Q .0203(i), no permit application fee is required for renewal of an existing air permit. The
renewal request should be submitted to the Regional Supervisor, DAQ.

ANNUAL FEE PAYMENT - Pursuant to 15A NCAC 2Q .0203(a), the Permittee shall pay the annual
permit fee within 30 days of being billed by the DAQ. Failure to pay the fee in a timely manner will cause
the DAQ to initiate action to revoke the permit.

ANNUAL EMISSION INVENTORY REQUIREMENTS — The Permittee shall report by June 30 of each
year the actual emissions of each air pollutant listed in 15A NCAC 02Q .0207(a) from each emission source
within the facility during the previous calendar year. The report shall be in or on such form as may be
established by the Director. The accuracy of the report shall be certified by the responsible official of the

facility.

EQUIPMENT RELOCATION - A new air permit shall be obtained by the Permittee prior to establishing,
building, erecting, using, or operating the emission sources or air cleaning equipment at a site or location
not specified in this permit.

This permit is subject to revocation or modification by the DAQ upon a determination that information
contained in the application or presented in the support thereof is incorrect, conditions under which this
permit was granted have changed, or violations of conditions contained in this permit have occurred. The
facility shall be properly operated and maintained at all times in a manner that will effect an overall
reduction in air pollution. Unless otherwise specified by this permit, no emission source may be operated
without the concurrent operation of its associated air cleaning device(s) and appurtenances.

REPORTING REQUIREMENT - Any of the following that would result in previously unpermitted, new, or
increased emissions must be reported to the Regional Supervisor, DAQ:

a. changes in the information submitted in the application regarding facility emissions;

b. changes that modify equipment or processes of existing permitted facilities; or

c. changes in the quantity or quality of materials processed.

If appropriate, modifications to the permit may then be made by the DAQ to reflect any necessary
changes in the permit conditions. In no case are any new or increased emissions allowed that will cause a
violation of the emission limitations specified herein.

This permit is nontransferable by the Permittee. Future owners and operators must obtain a new air permit
from the DAQ.

This issuance of this permit in no way absolves the Permittee of liability for any potential civil penalties
which may be assessed for violations of State Jaw which have occurred prior to the effective date of this

permit.

This permit does not relieve the Permittee of the responsibility of complying with all applicable
requirements of any Federal, State, or Local water quality or land quality control authority.

Reports on the operation and maintenance of the facility shall be submitted by the Permittee to the Regional
Supervisor, DAQ at such intervals and in such form and detail as may be required by the DAQ. Information
required in such reports may include, but is not limited to, process weight rates, firing rates, hours of
operation, and preventive maintenance schedules.

A violation of any term or condition of this permit shall subject the Permittee to enforcement pursuant to
G.S. 143-215.114A, 143-215.114B, and 143-215.114C, including assessment of civil and/or criminal
penalties.
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13. Pursuant to North Carolina General Statute 143-215.3(a)(2), no person shall refuse entry or access to any

authorized representative of the DAQ who requests entry or access for purposes of inspection, and who
presents appropriate credentials, nor shall any person obstruct, hamper, or interfere with any such -
representative while in the process of carrying out his official duties. Refusal of entry or access may
constitute grounds for permit revocation and assessment of civil penalties.

14. The Permittee must comply with any applicable Federal, State, or Local requirements governing the
handling, disposal, or incineration of hazardous, solid, or medical wastes, including the Resource
Conservation and Recovery Act (RCRA) administered by the Division of Waste Management.

15. PERMIT RETENTION REQUIREMENT - The Permittee shall retain a current copy of the air permit at the
site. The Permittee must make available to personnel of the DAQ, upon request, the current copy of the air
permit for the site.

16. CLEAN AIR ACT SECTION 112(r) REQUIREMENTS - Pursuant to 40 CFR Part 68 "Accidental Release
Prevention Requirements: Risk Management Programs Under the Clean Air Act, Section 1 12(r)," if the
Permittee is required to develop and register a risk management plan pursuant to Section 112(r) of the
Federal Clean Air Act, then the Permittee is required to register this plan in accordance with 40 CFR Part
68.

17. PREVENTION OF ACCIDENTAL RELEASES - GENERAL DUTY - Pursuant to Title I Part A Section
112(r)(1) of the Clean Air Act "Hazardous Air Pollutants - Prevention of Accidental Releases - Purpose and
General Duty," although a risk management plan may not be required, if the Permittee produces, processes,
handles, or stores any amount of a listed hazardous substance, the Permittee has a general duty to take such
steps as are necessary to prevent the accidental release of such substance and to minimize the consequences
of any release. This condition is federally-enforceable only.

Permit issued this the 17" day of November, 2014.

NORTH CAROLINA ENVIRONMENTAL MANAGEMENT COMMISSION

Wl hz—

William D. Willets, P.E., Chief, Permitting Section
Division of Air Quality, NCDENR
By Authority of the Environmental Management Commission

Air Permit No. 10386R00
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Issue 10386R00
Permit Issue Date: 11/17/2014
Permit Expiration Date: 10/31/2019

Introduction and Purpose of Application

A. Enviva Pellets Sampson, LLC is planning to construct and operate a wood pellets manufacturing plant in
Sampson County. The proposed plant is designed to produce up to 537,625 oven-dried tons (ODT) of wood
pellets per year utilizing up to 75% softwood on a 12-month rolling total basis.

B. The proposed plant will include the following emission sources:

1. Green wood handling and sizing operations;

2. Green wood fuel storage bin;




3. Log de-barker, bark hog, and log chipper;

4. Two (2) green wood hammermills controlled by bin vent filters;

5. Eight (8) dry wood hammermills controlled by eight cyclones and eight bagfilters;

6. Hammermill area emissions controlled by the pellet fines bin filter;

7. A pellet mill feed silo controlled by a bin vent filter;

8. Twelve (12) wood pellet presses and six (6) pellet coolers controlled by simple cyclones;

9.  One 250.4 million Btu per hour green wood direct-fired dryer system controlled by four simple cyclones
in series with a wet electrostatic precipitator (WESP);

10. Finished product storage and loading controlled by a bagfilter;

11. Pellet fines bin controlied by a bin vent filter;

12, Dried wood handling operations;

13. Three (3) diesel storage tanks;

14. Diesel-fired emergency generator and fire water pump.

The facility-wide potential to emit will be greater than Prevention of Significant Deterioration (PSD) major
stationary source level for VOC. The PSD significance levels will be exceeded for PM, PM-10, PM-2.5, CO
NOx, and GHG. Therefore, PSD review is required for these regulated NSR pollutants.

II. Regulatory Summary — Specific Emission Source Limitations

A

I5A NCAC 02D .0515 “Particulates from Miscellaneous Industrial Processes” — This regulation establishes
an allowable emission rate for particulate matter from any stack, vent, or outlet resulting from any industrial
process for which no other emission control standards are applicable. This regulation applies to Total
Suspended Particulate (TSP) or PM less than 100 micrometers (um). The allowable emission rate is
calculated using the following equation:

E=4.10 x P*¢ for P < 30 tph
E=55xP* -40 for P > 30 tph

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

According to the application, the most significant source of PM emissions is the dryer system operating at
71.71 ODT/hr. The allowable emission rate is calculated to be 48 Ib/hr. Maximum PM emission rate
estimate is provided by the dryer vendor. The maximum hourly emission rate is 12 Ib/hr. Therefore,
compliance is indicated.

DAQ Cyclone Design Evaluation spreadsheet is used to verify proper design to yield expected control
device efficiencies.

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

Control Device Monitoring

For cyclones:

To assure compliance, the Permittee shall perform inspections and maintenance as recommended by the
manufacturer. In addition to the manufacturer’s inspection and maintenance recommendations, or if there is
no manufacturer’s inspection 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 unit for leaks.

2



ii’ an aniival (for each 12 month period following the initial inspection) internal inspection of the
bagfilters® structural integrity.

For WESP:

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

The Permittee 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 electrostatic 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
Permittee shall be allowed three (3) days of absent observations per semi-annual
period.

Because the application relies on vendor guaranteed emission factors and does not include estimated control
efficiency, WESP performance testing will be required to establish control efficiency within 180 days of
commencement of operation.

15A NCAC 02D .0516 “Sulfur Dioxide Emissions from Combustion Sources” — Under this regulation,
sulfur dioxide emissions from combustion sources cannot exceed 2.3 Ib/million Btu heat input. Wood is
fired in the dryer and low sulfur diesel is combusted in the two emergency engines. Diesel is the worst case
fuel. Firing diesel fuel (0.5% sulfur b.w.) 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 Permittee 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 ‘normal’, the Permittee shall take
corrective action. Recordkeeping and reporting are required. Because all emission sources are designed to
be well controlled, compliance with this standard is expected.

II1. Regulatory Review — Multiple Emission Source Limitations

A.

15A NCAC 02D .0524 “New Source Performance Standards (NSPS). Subpart II[1” — 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 250 hp emergency generator and the 250 hp fire pump engine are subject to the
requirements of this regulation.

Under NSPS Subpart IITI, owners or operators of emergency generators manufactured in 2007 or later with a
maximum engine power greater than or equal to 50 hp are required to comply with the emission limits
referenced in 40 CFR §60.4205(b). These limits are as follows: 0.20 g/kW for PM; 3.5 g/kW for CO; and 4
2/kW for NOx + nonmethane hydrocarbons (NMHC).

Under NSPS Subpart IIII, owners or operators of fire pump engines manufactured after July 1, 2006 must
comply with the emission limits in Table 4 of the subpart. The limits are as follows: 0.20 g/kW for PM; 3.5
2/kW for CO; and 4 g/kW for NOx + NMHC.

As stated in the application, Enviva will comply with these limits by operating the engines as instructed in
the manufacturer’s operating manual in accordance with 40 CFR 60.4211(a), and purchasing an engine



certified to meet the referenced emission limits in accordance with 40 CFR 60.4211(b). The engines will be
equipped with a non-resettable hour meter in accordance with 40 CFR 60.4209(a). Emergency and
readiness testing will be limited to 100 hours per year.

In addition, 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.

1SANCAC 02D .1111 “Maximum Achievable Control Technology. Subpart ZZZ7” — 40 CFR Part 63

applies to RICE located at a major or area source of hazardous air pollutants (HAP). Pursuant to 40 CFR
§63.6590(c) (amended January 30, 2013), a new stationary RICE located at a major source must meet the
requirements of this part by meeting the requirements of 40 CFR Part 60 Subpart ITII for compression
ignition engines. No further requirements apply to such engines under this part.

15A NCAC 02D .1112 “112(g) Case-by-Case Maximum Achievable Control Technology” — Potential
hazardous air pollutant (HAP) emissions from the proposed facility exceed the major source threshold (i.e.
10 tons per year any single HAP or 25 tons per year combined HAP). Section 112(g) of the Clean Air Act
requires than any new stationary source that is not a regulated “source category” for which a NESHAP has
not been established must control emissions to the levels that reflect “maximum achievable control
technology (MACT). Wood pellet manufacturing plants are not a regulated source category. Therefore, the
proposed plant will trigger 112(g).

Pursuant to Section 112(d)(3), MACT for new sources is the maximum degree of reduction in emissions that
is deemed achievable and shall not be less stringent than the emission control that is achieved in practice by
the best controlled similar source, as determined by the Administrator. The application identifies three (3)
pellet facilities utilizing controls to reduce VOC/HAP emissions. Enviva believes the proposed dryer
planned for construction at the Sampson facility represents an inherently lower emitting dryer that is
substantially different from any dryer currently in operation equipped with RTO control.

The proposed rotary dryer is single pass and designed to minimize VOC/HAP emissions. One factor to
minimize VOC/HAP emissions is to minimize the temperature of the wood within the dryer. Key design
differences are discussed below:

1) Carefully managed dryer tempeérature, retention time, gas mixing space, and moisture content of
wood to minimize smoldering and combustion. The dryer will use an improved flighting system to
segregate particles for appropriate paced drying and reduce air leakage.

2) Utilize a high humidity environment to minimize temperature more effectively.

3) Engineered mixing of dryer flue gas with furnace hot gases using an improved recycle bustle and
two (2) turbulators to ensure thorough mixing.

The vendor guarantees a VOC emission factor of 0.95 1b/ODT as propane.

Based on these design differences, Enviva is requesting the pellet mill dryer at its Faison, NC facility to be
placed in a subcategory separate from other pellet mill dryers controlled by RTO. Section 112 of the Clean
Air Act provides that EPA “may distinguish among classes, types, and sized of sources within a category or
subcategory.” Additionally, “The EPA maintains that, normally, any basis for subcategorization must be
related to an effect on HAP emissions that is due to the difference in class, type, or size of the units.” Id. at
489,493

NCDAQ believes the Enviva pellet mill dryer is designed to minimize HAP emissions to an extent not
requiring add-on control. The dryer design is sufficiently different from other dryers in the industry to
qualify to be subcategorized as a “low HAP emitting dryer not using add-on control.” NCDAQ will require
initial testing to develop a HAP emission factor.

Metal HAP emissions will be adequately controlled by cyclones in series with a wet ESP.



Other minbr HAP sources include green wood hammermills, dry hammermills and hammermill area, twelve
pellet presses and six pellet coolers. According to the application, there are currently no pellet mills utilizing

HAP control technologies on these types of sources.

D. Compliance Assurance Monitoring (CAM)
The initial permit is a non-Title V permit and CAM will be addressed at the time the Title V permit is
developed.

E. 15A NCAC 02D .0530 “Prevention of Significant Deterioration”
Congress first established the New Source Review (NSR) program as part of the 1977 Clean Air Act
Amendments and modified the program in the 1990 Amendments. The NSR program requires pre-

construction review prior to beginning actual construction. The basic goal of NSR is to ensure that the air

quality in clean (i.e. attainment) areas does not significantly deteriorate while maintaining a margin for
future industrial growth. The NSR regulations focus on industrial facilities, both new and modified, that

create large increases in the emission of certain pollutants. PSD permits are a type of NSR permitting
requirement for new major sources or sources making a major modification in an attainment area.

Pursuant to the Federal Register notice on February 23, 1982, North Carolina (NC) has full authority from
the EPA to implement the PSD regulations in the State effective May 25, 1982. NC's State Implementation

Plan (SIP)-approved PSD regulations have been codified in 15A NCAC 2D .0530, which implement the
requirements of 40 CFR 51.166. The Code of Federal Regulations (CFR) in 15A NCAC 2D .0530 are

incorporated by reference unless a specific reference states otherwise.

Under PSD requirements, all major new or modified stationary sources of air pollutants as defined in Section

169 of the Federal Clean Air Act (CAA) must be reviewed and permitted prior to construction by EPA or

permitting authority, as applicable, in accordance with Section 165 of CAA. A "major stationary source" is
defined as any one of 28 named source categories, which emits or has a potential to emit 100 tons per year
of any regulated pollutant, or any other stationary source, which emits or has the potential to emit 250 tons

per year of any PSD regulated pollutant. The lumber mill industry (SIC Code 2421) is not one of the 28
named source categories. However, the Enviva facility has the potential to emit greater than 250 tpy of a

regulated NSR pollutant, and is therefore is a PSD major stationary source as defined in 40 CFR
51.166(b)(1)(i)(b).

The following table provides a summary of facility-wide potential emissions for PSD Applicability:

Emission Unit TSP PM- | PM- | VOC NOx CcoO SO, Lead | H;SO, | Total | GHG

Description (py) |10 |25 (tpy) | (tpy) | (tpy) | (tpy) | (tpy) | (tpy) | HAP | as
(try) | (tpy) (tpy) | COqe

(tpy)

Dryer system 51.55 | 51.55 | 51.55 | 288.25 | 219.35 | 230.45 | 27.42 | - - 71.19 | 229,828

Hammermills 18.02 | 18.02 | 0.06 | 3437 | - - - - - 2.58 -

Pellet mill feed 0.37 037 |037 |- - - - - - - -

silo

Pellet mill fines 1.47 1.47 1.47 - - - - - - - -

Bin/Hammermill

area

Pellet presses & 59.47 | 1549 | 1.90 | 227.64 | - - - - - 593 -

coolers

Log bark hog - - - 0.37 - - - - - 0.08 -

Log chipping - - - 1.25 - - - - - 0.27 -

Green wood 3.00 3.00 |3.00 |[5053 |- - - - - 2.83 -

hammermills

Finished product | 5.33 485 002 |- - - - - - - -

handling/pellet

Load-out




Emission Unit TSP PM- | PM- | VOC |NOx |CO S0, Lead | H,SO, | Total | GHG
Description (tpy) |10 25 (tpy) | (py) |[(py) |(py) | (tpy) | (tpy) |HAP | as
(try) | (tpy) (try) | COge
(tpy)
Paved roads 242 048 |[0.12 |- - - - - - - -
Dried wood 0.30 030 | 030 |- - - - - - - -
handling
Green wood 0.016 | 0.008 | 0.001 | - - - - - - - -
sizing & handling
Green wood 4.01 200 (030 |- - - - - - - -
storage piles
Diesel storage - - - 4.00E- | - - - - - - -
tanks 03
Emergency 0.02 0.02 | 002 |041 0.41 0.36 0.0002 | - - 1.69E- | 67
|_generator 03
Fire water pump | 0.02 0.02 |0.02 |041 0.41 0.36 0.0002 | - - 1.69E- | 67
03
Total 145.99 | 97.59 | 59.13 | 606 220.17 | 231.17 | 27.42 | - - 82.89 | 229,961

In accordance with the PSD requirements pursuant to 15A NCAC 2D .0530, Enviva performed the

following reviews and analyses for PM-10/2.5, VOC, NOx, CO, and GHG emissions associated with the

project:

e BACT determination (See Section IV);
Air Quality Impact Analysis (See Section V); and

Additional Impacts Analysis including effects on soils, vegetation, visibility, and Class I areas (See

Section VII).

F. 15A NCAC 020 .0500 “Title V Permitting”

This is a greenfield facility and is being processed under the state construction and operating permit program
initially. Within one year after commencement of facility operation, the Permittee will be required to submit

a complete Title V application.

IV. BACT

A. Introduction

For each pollutant subject to a PSD review a Best Available Control Technology (BACT) review is required.

The Clean Air Act defines BACT as:

The term "best available control technology” means an emission limitation based
on the maximum degree of reduction of each pollutant subject to regulation under
this Act emitted from or which results from any major emitting facility, which the
permitting authority, on a case-by-case basis, taking into account energy,
environmental, and economic impacts and other costs, determines is achievable
for such facility through application of production processes and available
methods, systems, and techniques, including fuel cleaning or treatment or
innovative fuel combustion techniques for control of each such pollutant. In no
event shall application of "best available control technology" result in emissions
of any pollutant which will exceed the emissions allowed by any applicable
standard established pursuant to section 111 or 112 of this Act. Emissions from
any source utilizing clean fuels, or any other means, to comply with this
paragraph shall not be allowed to increase above levels that would have been
required under this paragraph as it existed prior to enactment of the federal Clean
Air Act Amendments of 1990.




The BACT requirement is intended to ensure that the control systems incorporated in the design of the
proposed source reflect the latest control technologies used in a particular industry and take into
consideration existing and future air quality in the vicinity of the facility. Given the variation between
emission sources, facility configuration, local airsheds, and other case-by-case considerations, Congress
determined that it was impossible to establish a single BACT determination for a particular pollutant or
source. Economics, energy, and environmental impact are mandated in the CAA to be considered in the
determination of case-by-case BACT for specific emission sources. In most instances, BACT may be
defined through an emission limitation. In cases where this is impracticable, BACT can be defined by the
use of a particular type of control device, work practice, or fuel type. In no event can a technology be
recommended which would not comply with any applicable standard of performance under CAA §§111

(NSPS) or 112(HAPs).

The U.S. EPA developed guidance referred to as “Top Down BACT” for PSD applicants to use. However,
NC DAQ does not strictly adhere to EPA's top-down guidance. Rather, NCDAQ implements BACT in
accordance with the statutory and regulatory language. As such, NCDAQ's BACT conclusions may differ
from those of the EPA.

Proposed BACT Limits
BACT is determined on a case-by-case basis taking into account energy, environmental, and economic

impacts and other costs. The table below provides a summary of the NCDAQ proposed BACT limits that
will be sent to public notice.

Unit Pollutant BACT Limit* Units Averaging Technology
Period
‘Wood-fired dryer NOx 0.20 Ib/MMBtu 3-hour Good Combustion
Practices/low NOx
burners
PM/PM10/2.5 0.105 (filterable) Ib/ODT 3-hour Cyclones/WESP
VOC** 1.07 Ib/ODT 3-hour Process Design
Cco 0.21 Ib/MMBtu 3-hour Process Design
GHG 230,000 tpy CO2e Annual Use of Biomass fuel
Green wood PM/PM10/2.5 0.004 (filterable) " gr/cf 3-hour Bin vent filter
hammermills
VOC** 0.27 Ib/ODT 3-hour Good operating &
maintenance procedures
Dry hammermills PM/PM10/2.5 0.004/0.004/ gr/dscf 3-hour Cyclones & bagfilters
0.000014
(filterable) 7
-VOC 0.24 Ib/ODT 3-hour Process Design
Pellet mill feed PM/PM10/2.5 0.004 (filterable) gr/dscf 3-hour Bin vent filter
silo ‘
Hammermill area PM/PM10/2.5 0.004 (filterable) gr/dscf 3-hour Bin vent filter
and Pellet
mill fines bin
Final product PM/PM10/2.5 0.004/0.004/ gr/cf 3-hour Bagfilter
handling 0.000014
(filterable)
Pellet coolers PM/PM10/2.5 0.022/0.0057/ gr/cf 3-hour Cyclones
0.0007 (filterable)
VOC** 0.85 1b/ODT 3-hour Process design
Log bark hog, vOC N/A N/A - Fugitive — uncontrolled
chipper, and
storage tanks
Green wood PM/PM10/2.5 N/A N/A - Inherent moisture
handling




Unit | Pollutant BACT Limit* Units Averaging Technology
Period
Storage piles PMPM10/2.5 N/A N/A - Inherent moisture
VOC Fugitive — uncontrolled
Road dust PM/PM10/2.5 N/A N/A - Paving & water spray
Emergency NMHC+NOx 3.0 g/bhp-hr 3-hour Design and Good
engine, fire cO 2.6 g/bhp-hr 3-hour operating practices
water pump, PM 0.15 g/bhp-hr 3-hour NSPS Certification
and backup | (filterable only)
chipper
Storage tanks VOC N/A N/A - Good operating practices

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

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

C. Dryer System (ID No. ES-DRYER)
The rotary dryer uses direct contact heat provided by a 250.4 million Btw/hour wood burner system. The
dryer will process 71.71 ODT/hour. The following table taken from the application provides a summary of

criteria pollutant emissions:

Pollutant Baseline Proposed BACT Baseline Total Controlled
Uncontrolled Emission Factor Emissions Potential
Emission Factors (tpy) Emissions (tpy)
CO' 0.210 Ib/MMBtu 0.210 1b/MMBtu 230.5 230.5
NOx 0.200 Ib/MMBtu | 0.200 Ib/MMBtu | 219.4 219.4
sO,’ 0.025 1b/MMBtu 0.025 1b MMBtu 27.4 274
voc' 1.07 1b/ODT 1.07 Ib/ODT 288 288
Total PM-10’ 2.092 Ib/ODT 0.105 I6/ODT 580.9 51.5
(filterable) fwhich
is equivalent to
0.030 Ib/MMBTU]
Notes:

1 CO emissions are based on stack testing conducted at Ahoskie, NC facility on June 7, 2012 with a
conservative safety margin.

2 NOx and filterable PM-10 emissions based on vendor guarantee (TSI, 7/15/14).

SO, emissions calculated based on AP-42, Section 1.6 factor.

4 VOC emission factor based vendor guarantee of 0.95 1b/ODT as propane converted to alpha-pinene and
Enviva Wiggins October 2013 Stack Test Data as Total VOC.

5  Dryer vendor provided estimates for filterable PM-10. AP-42, Section 1.6 was used to calculate the
condensable fraction.

W

The pollutants emitted from the dryer that are subject to BACT review are NOx, TSP/PM-10/PM-2.5, VOC,
and CO.

1. BACT for NOx — The applicant includes three potentially applicable NOx control technologies as
follows: .
- Conventional Selective Catalytic Reduction (SCR). Regenerative Selective Catalytic
Reduction (RSCR): SCR involves the injection of ammonia (NH3) into the flue gas stream
ahead of a catalyst bed. On the catalyst surface, ammonia reacts with NO, contained
within the air to form nitrogen gas (N;) and water (H,0), and
Selective Non-Catalytic Reduction (SNCR); SNCR describes a process by which NOx is
reduced to molecular nitrogen (N,) and water (H,O) by injecting an ammonia or urea
(CO(NHjy),) spray into the post-combustion area of the unit. Typically, injection nozzles
are located in the upper area of the furnace and convective passes. Once injected, the urea




= or ammonia decomposes into NH; or NH, free radicals, reacts with NOy molecules, and
reduces to nitrogen and water.

The three technologies mentioned above are considered technically feasible.
RSCR (0.068 lb/million Btu NOx):

Economic Impacts:

Capital and operating costs are based on vendor quotes, OAQPS Manual, and past permitting
experience. Other cost impacts are estimated using EPA cost methodologies. As shown in Table D-
4 of the application, the cost effectiveness of operation of RSCR is approximately $13,132 per ton.
When considering other similar operations, the cost is prohibitive. RSCR is eliminated from further
consideration.

Energy Impacts:
Energy requirements for a RSCR system consist primarily of the power needed for the fan and fan

power to overcome catalyst pressure. It is estimated that the energy impact associated with it is
approximately 4.19 x 10° KWH/year.

Environmental Impacts:
There are no major adverse environmental impacts.

SCR (0.068 Ib/million Btu NOx)

Economic Impacts:
As shown in Tables D-2 and D-5 of the application, SCR can achieve an annual average NOx level

of 0.068 Ib/million Btu at approximately $22,164 per ton of NOx reduction. When considering
other similar operations, this is cost prohibitive. SCR is eliminated from further consideration.

Energy Impacts:
Energy requirements for an SCR system primarily consist of the power needed for ammonia

injection. It is estimated that the energy impact associated with SCR control is approximately 2.51
x 10" KWH/year.

Environmental Impacts:
There are no major adverse environmental impacts.

SNCR (0.150 Ib/million Btu NOx)
An SNCR control of 0.150 Ib/million Btu was determined based on discussions with a vendor.

Economic Impacts:

As shown in Tables D-3 and D4 of the application, the SNCR can achieve a NOx level of 0.150
Ib/million Btu at approximately $3,176 per ton of NOx reduction. This is not considered cost
effective given the negligible impact of the dryer on air quality. The maximum modeled one-hour
average concentration for nitrogen dioxide is 65.1 ug/m®, which is approximately 35% of the
NAAQS. The maximum dryer contribution is 16.6 ug/m’ at the maximum receptor. SNCR is
eliminated from further consideration.

Energy Impacts:
Energy requirements for an SNCR system primarily consist of the power needed for ammonia

injection. It is estimated that the energy impact associated with the SNCR control is approximately
1.92 x 10* KWH/year.

Environmental Impacts:
There are no major adverse environmental impacts.




The baseline emission rate proposed by the dryer vendor is 0.20 lIb/million Btu. The applicant proposes
a BACT limit of 0.20 Ib/million Btu based on good combustion practices and use of low NOx burners.
NCDAQ agrees with the applicant’s proposed BACT.

BACT for Particulate matter (TSP/PM-10/PM-2.5) — The applicant includes three potentially applicable
PM control technologies as follows:
Bagfilter; use fabric bags as filters to collect particulate matter. Particle characteristics
that affect the collection efficiency include particle size distribution, particle cohesion
characteristics, and particle electrical resistivity.
Electrostatic Precipitator (ESP); ESPs remove particles from a gas stream through the use
of electrical forces. Discharge electrodes apply a negative charge to particles passing
through a strong electrical field. These charged particles then migrate to a collecting
electrode having an opposite, or positive, charge. Collected particles are removed from
the collecting electrodes by periodic mechanical rapping, and
Wet Electrostatic Precipitator (WESP); WESPs versus dry ESPs are utilized in the forest
products industries for control of emissions from similar dryer sources because dry ESPs
cannot reliably operate due to resin buildup on collection electrodes.

Exhaust leaving the process is sufficiently laden with moisture and resinous compounds that
condensation in the bagfilter unit frequently occurs. Use of a bagfilter is technically infeasible due to the
condensation of resinous compounds leading to blinding of the filters. Dry ESP are not designed to
operate under conditions in which the gas stream contains water vapor or resinous compounds. Due to
the moist gas stream, it would be expected to see particulate agglomeration on the dry ESP. The dry
ESP is technically infeasible. Therefore, the bagfilter and dry ESP are eliminated from consideration in

the BACT analysis.

For the remaining technically feasible control technology, according to the applicant, the cost
effectiveness of achieving the most stringent control option of 0.105 Ib filterable PM/ODT using WESP
control is $3,254 per ton. The applicant proposes a BACT limit of 0.105 Ib filterable PM/ODT based on
utilization of cyclones followed by WESP. NCDAQ agrees with the applicant’s proposed BACT.

BACT for VOC and CO — The applicant includes the following potentially applicable VOC control
technologies:
- Process design;

Regenerative Thermal Oxidation (RTQ); preheated, partially oxidized gases then enter a
combustion chamber where they are heated by auxiliary fuel (natural gas) combustion to a

final oxidation temperature typically between 760 to 820 °C (1400 to 1500 °F) and
maintained at this temperature to achieve maximum VOC destruction,

Regenerative Catalytic Oxidation (RCQ); operates in the same fashion as an RTO, but it
requires only moderate reheating to the operating range of the catalyst, approximately 450
°F. Particulate control must be placed upstream of an RCO.

Thermal Catalytic Oxidation (TCQ); operates much in the same fashion as an RCO,
Packed-bed Catalytic Wet Scrubber; this technology is reportedly able to reduce overall
VOC emissions by approximately 30 percent, and

Bio-oxidation/Bio-filtration; VOCs are oxidized using living micro-organisms on a media
bed where microbes consume and metabolize the excess organic pollutants, converting
them into CO, and water, much like a traditional oxidation process.

Only RCO and TCO are suitable to control CO.

Packed-bed catalytic wet scrubber: According to the applicant, this technology is still in early start-up
mode of operation at its first full-scale demonstration. As stated in the application, until the technology
can be demonstrated to operate reliably with an established VOC control efficiency over an extended
period, it is not considered to be feasible. Therefore, it is eliminated from further consideration in the

BACT analysis.
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+ Bio-oxidation/Bio-filtration: The effectiveness of this technology remains in question. The use of this
technology has not been demonstrated in practice at a pellet manufacturing facility. Therefore, it is
eliminated from further consideration in the BACT analysis.

Regenerative Catalytic Oxidation/Thermal Catalytic Oxidation: According to the applicant, there
are no wood pellet manufacturing facilities using RCO/TCO and operation of an RCO/TCO
downstream of drying operations utilizing WESP are prone to corrosion and catalyst fouling due to
deposition of entrained salts and high operating temperatures. Therefore, RCO/TCO is eliminated from
further consideration in the BACT analysis.

Regenerative Thermal Oxidation (0.107 Ib VOC/ODT and 0.042 Ib CO/MMBtu): This control
technology had been demonstrated to be technically feasible.

Economic Impact: Capital and operating costs are based on vendor quotes, OAQPS Manual, and
past permitting experience. Other cost impacts are estimated using EPA cost methodologies. The
economic life of the RTO is 10 years as supplied by the vendor. As shown in Table D-8 of the
application, the cost effectiveness of operation of the RTO is approximately $7,245 per ton VOC.
When considering other similar operations, the cost is prohibitive. Operation of the unit will have
negligible impact on ozone formation as this region is considered “NOx limited.”

As shown in Table D-9, the CO cost effectiveness of operation of the RTO is approximately
$10,194 per ton CO. This is considered cost prohibitive.

Energy Impact: The additional energy required to operate the RTO is approximately 5.2 x 10°
KWH/vear.

Environmental Impact: There are adverse environmental impacts from operation of an RTO. NOx
emissions will increase which can lead to increased formation of ozone in NOx limited regions, and
GHGs will increase as by-products of natural gas used for supplemental fuel and actual VOC
destruction.

Process Design (1.07 1b VOC/ODT and 0.21 Ib CO/MMBtu): There are no adverse economic, energy,
or environmental impacts associated with designing the plant to utilize at least 25% hardwood and
incorporating a low temperature drying system. Use of hardwood is used to establish baseline
emissions.

The applicant proposes a BACT limit of 1.07 Ib VOC/ODT and 0.21 Ib CO/MMBtu utilizing at least
25% hardwood and good operating and maintenance procedures. NCDAQ agrees with the applicant’s
proposed BACT.

Testing

4. Under the provisions of North Carolina General Statute 143-215.108, the Permittee shall demonstrate
compliance with the BACT emission limits by conducting performance test on the dryer system utilizing
EPA reference methods, as in effect on the date of permit issuance, contained in 40 CFR 60, Appendix A,
40 CFR 63, and/or OTM 26 AND in accordance with a testing protocol (using testing protocol submittal
form) approved by the Division of Air Quality, as follows:

Unit Pollutant BACT Limit Units Averaging Testing
Period
Dryer system NOx 0.20 Ib/MMBtu 3-hour Annually
Filterable PM 0.105 Ib/ODT 3-hour Annually
vOC 1.07 Ib/ODT 3-hour Initial Only
CO 0.21 1b/MMBtu 3-hour Initial Only
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Initial testing shall be completed and the results submitted within 180 days of commencement of
operation unless an alternate date is approved by the DAQ.

Monitoring/Recordkeeping

The Permittee shall not process more than 537,625 ODT of pellets per year. The Permittee shall not
process more than 75% softwood on a 12-month rolling basis. The process rate and hardwood/softwood
mix shall be recorded in a monthly log. The log (written or electronic format) shall be maintained on-
site and made available to an authorized representative upon request.

D. Green Wood Hammermills (ID Nos. ES-GHM-1 and GHM-2) : VOC emissions are released during the

green wood hammermill process due the heat generated by mechanical milling the green wood. The VOC
emission factor of 0.24 Ib/ODT was developed from Enviva Amory October 2013 Stack Testing with a
throughput of 60% softwood. Potential VOC emissions are estimated to be 34.37 tpy.

1.

BACT for VOC — The applicant proposes the following potentially applicable VOC control
technologies:
- Process design;
Regenerative Thermal Oxidation (RTO);
Regenerative Catalytic Oxidation (RCO);
Thermal Catalytic Oxidation (TCQO);
Packed-bed Catalytic Wet Scrubber; and
Bio-oxidation/Bio-filtration

Packed-bed wet scrubber: According to the applicant, this technology is still in early start-up mode of
operation at its first full-scale demonstration. Until the technology can be demonstrated to operate
reliably with an established VOC control efficiency over an extended period, it is not considered to be
feasible. Therefore, it is eliminated from further consideration in the BACT analysis.

Bio-oxidation/Bio-filtration: The effectiveness of this technology remains in question. The use of this
technology has not been demonstrated in practice at a pellet manufacturing facility. Therefore, it is
eliminated from further consideration in the BACT analysis.

Regenerative Thermal Oxidation designed for 90% control (0.027 Ib VOC/ODT): This control
technology had been demonstrated to be technically feasible.

Economic Impact: Capital and operating costs are based on vendor quotes, and OAQPS Manual.
Other cost impacts are estimated using EPA cost methodologies. The economic life of the RTO is
10 years as supplied by the vendor. As shown in Table D-15 of the application, the cost
effectiveness of operation of the RTO is approximately $9,813 per ton. This is considered cost
prohibitive.

Energy Impact: The additional energy required to operate the RTO is approximately 1.13 x 10°
KWH/year.

Environmental Impact: There are adverse environmental impacts from operation of an RTO. NOx
emissions will increase which can lead to increased formation of ozone in NOx limited regions, and
GHGs will increase as by-products of natural gas used for supplemental fuel and actual VOC
destruction.

Regenerative Catalytic Oxidation designed for 90% control (0.027 1b VOC/ODT): This control
technology had been demonstrated to be technically feasible.

Economic Impact: Capital and operating costs are based on vendor quotes, and OAQPS Manual.
Other cost impacts are estimated using EPA cost methodologies. As shown in Table D-15 of the
application, the cost effectiveness of operation of the RCO is approximately $10,731 per ton. This
is considered cost prohibitive.
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E.

Energy Impact: The additional energy required to operate the RTO is approximately 3.24 x 10°
KWH/year.

Environmental Impact: There are adverse environmental impacts from operation of an RTO. NOx
emissions will increase which can lead to increased formation of ozone in NOx limited regions, and
GHGs will increase as by-products of natural gas used for supplemental fuel and actual VOC
destruction.

The applicant proposes a BACT limit of 0.27 1b VOC/ODT based on good operating and maintenance
procedures. NCDAQ agrees with the applicant’s proposed BACT.

Testing
Under the provisions of North Carolina General Statute 143-215.108, the Permittee shall demonstrate

compliance with the BACT emission limits by conducting performance test on one of the green wood
hammermills utilizing EPA reference methods, as in effect on the date of permit issuance, contained in 40
CFR 60, Appendix A, 40 CFR 63, and/or OTM 26 AND in accordance with a testing protocol (using testing
protocol submittal form) approved by the Division of Air Quality. Testing shall be conducted within 180
days of commencing operation.

Dry Hammermills (ID Nos. ES-HM-1 through HM-8). Hammermill Area Bagfilter (ID No.ES-HMA),
Green Wood Hammermills (1D Nos. ES-GHM-1 and GHM-2). Pellet Mill Feed Silo (ID No. ES-PMFS).

Pellet Fines Bin (ID No. ES-PFB). Dry Wood Handling (ID No. ES-PB and ES-PL). Finished Product
Handling (ID No.ES-FPH)

1.

Particulate Matter (TSP/PM-10/PM-2.5) -The applicant proposes utilizing bagfilters or bin vent filters
for the above mentioned sources. According to the applicant, the filters are capable of achieving the
lowest emission rates for filterable PM.

The applicant proposes a TSP/PM-10/PM-2.5 BACT limit for the green wood hammermills,
hammermill area, pellet mill feed silo, petlet fines bin, and dry wood handling based on an outlet grain
loading factor of 0.004 gr/cf.

The applicant proposes a TSP/PM-10/PM-2.5 BACT limit for the dry hammermills and finished product
handling of 0.004/0.004/0.000014 gr/cf.

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

In addition to PM emissions, some VOC are emitted from the dry hammermills.

1.

BACT for VOC — The applicant proposes the following potentially applicable control technologies:
Regenerative Thermal Oxidation (RTO);
Regenerative Catalytic Oxidation (RCO);
Thermal Catalytic Oxidation (TCO);
Packed-Bed Catalytic Wet Scrubber; and
Bio-oxidation/Bio-filtration.

Packed-bed wet scrubber: According to the applicant, this technology is still in early start-up mode of
operation at its first full-scale demonstration. As stated in the application, until the technology can be
demonstrated to operate reliably with an established VOC control efficiency over an extended period, it
is not considered to be feasible. Therefore, it is eliminated from further consideration in the BACT
analysis.

Bio-oxidation/Bio-filtration: The effectiveness of this technology remains in question. The use of this

technology has not been demonstrated in practice at a pellet manufacturing facility. Therefore, it is
eliminated from further consideration in the BACT analysis.
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Regenerative Thermal Oxidation designed for 90% control (0.024 1b VOC/ODT): This control
technology had been demonstrated to be technically feasible.

Economic Impact: Capital and operating costs are based on vendor quotes, and OAQPS Manual.
Other cost impacts are estimated using EPA cost methodologies. The economic life of the RTO is
10 years as supplied by the vendor. As shown in Table D-16 of the application, the cost
effectiveness of operation of the RTO is approximately $52,643 per ton. This is considered cost
prohibitive.

Energy Impact: The additional energy required to operate the RTO is approximately 4.4 x 10°
KWH/year.

Environmental Impact: There are adverse environmental impacts from operation of an RTO. NOx
emissions will increase which can lead to increased formation of ozone in NOx limited regions, and
GHGs will increase as by-products of natural gas used for supplemental fuel and actual VOC
destruction.

Regenerative Catalytic Oxidation designed for 90% control (0.024 b VOC/ODT): This control
technology had been demonstrated to be technically feasible.

Economic Impact: Capital and operating costs are based on vendor quotes, and OAQPS Manual.
Other cost impacts are estimated using EPA cost methodologies. As shown in Table D-16 of the
application, the cost effectiveness of operation of the RCO is approximately $41,981 per ton VOC.
This is considered cost prohibitive.

Energy Impact: The additional energy required to operate the RTO is approximately 1.41 x 10°
KWH/year.

Environmental Impact: There are adverse environmental impacts from operation of an RTO. NOx
emissions will increase which can lead to increased formation of ozone in NOx limited regions, and
GHGs will increase as by-products of natural gas used for supplemental fuel and actual VOC
destruction.

The applicant proposes a BACT limit of 0.24 Ib VOC/ODT based on good operating and maintenance
procedures. NCDAQ agrees with the applicant’s proposed BACT.

G. Pellet Coolers (ID Nos. ES-CLR-1 through C1.R-6)
The pellet presses discharge formed pellets through one of six pellet coolers. Cooling air is passed through
the pellets. The pellets contain a small amount of wood fines which become entrained in the cooling air. The
VOC emission factor of 0.85 Ib/ODT was developed from Enviva Wiggins October 2013 Stack Test with a
throughput of 62.5% softwood. Potential emissions from the presses and coolers is estimated to be 227.64

tpy.

1. BACT for Particulate matter (TSP/PM-10/PM-2.5 — The applicant proposes three potentially applicable
PM control technologies as follows:
Cyclones;
Bagfilter; and
Electrostatic Precipitator (ESP).

Electrostatic Precipitator: Bagfilters and ESP are both technically feasible. However, because
bagfilters can be designed to be as efficient as ESP, only bagfilter control is considered in the analysis.

Bagfilter designed for 97% control efficiency:

Economic Impact: Capital and operating costs are based on vendor quotes, OAQPS Manual, and
past permitting experience. As shown in Table D-20a, b, and ¢ of the application, the cost
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effectiveness of operation of a bagfilter compared with the use of cyclones has an incremental cost
effectiveness of $24,098.00/ton PM, $92,776.00/ton PM-10, and $757,353.00/ton PM-2.5. This is
considered cost prohibitive.

Energy Impact: The additional energy required to operate the bagfilter is approximately 1.2 x 106
KWH/year

Environmental Impact:
There are no adverse environmental impacts from operation of bagfilters.

Cyclone designed for 90% control efficieilcy:

Economic Impact: Capital and operating costs are based on vendor quotes, OAQPS Manual, and
past permitting experience. As shown in Table D-20a, b, and ¢ of the application, the cost
effectiveness of the cyclones is $188.00/ton PM, $724.00/ton PM-10, and $5,897/ton PM-2.5. This

is not considered cost prohibitive.

Energy Impact: The additional energy required to operate the cyclones is approximately 1.2 x 10°
KWH/year.

Environmental Impact:
There are no adverse environmental impacts from the operation of ¢yclones.

The applicant proposes a BACT limit of 0.022 gr PM/cf, 0.0057 gr PM-10/cf, and 0.0007 gr PM-2.5/cf
based on utilization of cyclones. NCDAQ agrees with the applicant’s proposed BACT.

BACT for VOC — The applicant proposes the following potentially applicable control technologies:
Regenerative Thermal Oxidation (RTO);
Regenerative Catalytic Oxidation (RCO);
Thermal Catalytic Oxidation (TCO);
Packed-Bed Catalytic Wet Scrubber; and
Bio-oxidation/Bio-filtration.

Packed-bed wet scrubber: According to the applicant, this technology is still in early start-up mode of
operation at its first full-scale demonstration. As stated in the application, until the technology can be
demonstrated to operate reliably with an established VOC control efficiency over an extended period, it
is not considered to be feasible. Therefore, it is eliminated from further consideration in the BACT

analysis.

Bio-oxidation/Bio-filtration: The effectiveness of this technology remains in question. The use of this
technology has not been demonstrated in practice at a pellet manufacturing facility. Therefore, it is
eliminated from further consideration in the BACT analysis.

Regenerative Thermal Oxidation designed for 90% control (0.08 Ib VOC/ODT): This control
technology had been demonstrated to be technically feasible.

Economic Impact: Capital and operating costs are based on vendor quotes, and OAQPS Manual.
Other cost impacts are estimated using EPA cost methodologies. The economic life of the RTO is
10 years as supplied by the vendor. As shown in Table D-23 of the application, the cost
effectiveness of operation of the RTO is approximately $11,945 per ton. This is considered cost
prohibitive.

Energy Impact: The additional energy required to operate the RTO is approximately 4.3 x 10°
KWH/year.
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Environmental Impact: There are adverse environmental impacts from operation of an RTO. NOx
emissions will increase which can lead to increased formation of ozone in NOx limited regions, and
GHGs will increase as by-products of natural gas used for supplemental fuel and actual VOC
destruction.

Regenerative Catalytic Oxidation designed for 90% control (0.08 Ib VOC/ODT): This control
technology had been demonstrated to be technically feasible.

Economic Impact: Capital and operating costs are based on vendor quotes, and OAQPS Manual.
Other cost impacts are estimated using. EPA cost methodologies. As shown in Table D-23 of the
application, the cost effectiveness.of operation of the RCO is approximately $11,233 per ton. This
is considered cost prohibitive.

Energy Impact: The additional energy required to operate the RTO is approximately 1.48 x 10°
KWH/year.

Environmental Impact: There are adverse environmental impacts from operation of an RTO. NOx
emissions will increase which can lead to increased formation of ozone in NOx limited regions, and
GHGs will increase as by-products of natural gas used for supplemental fuel and actual VOC
destruction.

The applicant proposes a BACT limit of 0.85 1b VOC/ODT on an annual average basis based on good
operating and maintenance procedures. NCDAQ agrees with the applicant’s proposed BACT.

Testing
3. Under the provisions of North Carolina General Statute 143-215.108, the Permittee shall demonstrate

compliance with the BACT emission limits by conducting performance test on one of the pellet coolers
utilizing EPA reference methods, as in effect on the date of permit issuance, contained in 40 CFR 60,
Appendix A, 40 CFR 63, and/or OTM 26 AND in accordance with a testing protocol (using testing protocol
submittal form) approved by the Division of Air Quality. Testing shall be conducted within 180 days of
commencing operation.

H. Log Bark Hog/Log Chipping/Diesel Storage Tanks (ID Nos. ES-BARKHOG, ES-CHIP-1)
VOC emissions from these sources are considered fugitive and add on controls are not practicable.
According to the applicant, there are no known good operating practices that would reduce emissions.
Therefore, no VOC control is proposed.

1. Green Wood Handling and Storage Pile (ID Nos. (IES-GWHS and IES-GWSP)

PM emissions from the storage pile and handling are considered fugitive. According to the applicant, PM
emissions are negligible due to the high moisture content. Use of water spray or chemical suppressants is
unnecessary and would result in increases in emissions at the dryers due to combustion of additional fuel to
remove the additional moisture.

VOC will also be emitted. According to the applicant, there are no practicable methods for VOC reduction.

J. Road Dust
The applicant proposes paved roads be used for raw material delivery, pellet load-out, and employee traffic.
PM emissions will be fugitive. To minimize fugitive PM, the applicant proposes to water areas of paved
roads as needed. This technique will reduce emissions by an estimated 90% and is proposed as BACT for
paved roads. NCDAQ agrees with the applicant’s proposed BACT.

K. Emergency Fire Pump & Emergency Generator (ID Nos. ES-FWP and ES-GN)

A diesel-fired fire pump and emergency generator are proposed for this facility. According to the applicant,
the engines will be certified to meet the provisions of NSPS Subpart IIII. The engines will use fuel with a
maximum sulfur content of 0.0015 weight percent (15 ppmw).
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BACT forthese engines will be the applicable NSPS and MACT standards. The table below summarizes
the proposed BACT limits:

CO PM-10/2.5 | NMHC + NOx GHG |
BACT 3.5gkW-hr | 0.20g/kW-hr | 4.0 g/kW-hr GCP |

Other than for use during emergency service, the engines are limited to a maximum of 100 hours per year of
operation for maintenance and readiness testing under the NSPS. The applicant will install non-resettable
hour meters to monitor and record monthly engine operation.

Add-on controls are impractical given the intermittent operation. The applicant proposes good combustion
practices, as recommended by the manufacturer. NCDAQ agrees with the applicant’s proposed BACT.

Greenhouse Gasses (CO,, CHy, N>O)

Using DAQ spreadsheets, the applicant estimates CO,e emissions from this proposed plant to be 229,828
tons per year. Because there will be a significant emissions increase of GHG from the wood-fired dryer, a
BACT analysis is being conducted. CO, CH,, and N,O are anticipated from wood combustion, thus a BACT
review must be conducted for CO,e.

1. BACT for GHG - The applicant proposes the following potentially applicable control technologies:
Carbon capture and storage (CCS);
Selection of lowest carbon fuel;
Installation of energy efficient options
Fuel switching — According to GHG BACT Guidance, fuel switching is only applicable to
coal-fired and oil-fired boilers.

Carbon capture and storage: As stated in the application CCS is technically infeasible for the
following reasons;

a. Inpost combustion CO, capture, flue gas is exhausted at atmospheric pressure and a lower
concentration relative to pre-combustion capture. Post combustion CO, capture is problematic
because to the low pressure and dilute concentration means a high volume of gas needs to be
treated. Additional challenges stem from impurities in the flue gas that tend to negatively affect the
ability to absorb CO,, and the compression of CO, would require a substantial auxiliary power
load, resulting in additional fuel consumption.

b. The availability of a mechanism to permanently sequester the captured gas is not present. There is
no existing nearby pipeline for CO, transport. Also, since the availability and proximity of adequate
storage in geologic formations is unknown, sequestration is not a technically feasible option.

CCS as a combined technology is not considered technically feasible as BACT for reducing CO,
emissions. Therefore, CCS is eliminated as a potential control option.

Selection of lowest carbon fuel: According to the application, firing of lower carbon fuel is a
technically feasible option. However, the applicant’s intent is to continue to use biomass as EPA has
recognized it as a GHG beneficial fuel due to its renewable nature. Therefore, this option is eliminated
as a potential control option.

Installation of Energy Efficient Options: Operating practices can increase energy efficiency and are a
potential control option for improving fuel efficiency, thus providing a benefit relative to GHG
emissions. Efficiency options for the wood-fired dryer are similar to those provided in the October 2010
EPA whitepaper for boilers and include:

Burner design efficiency,

Dryer maintenance,

Dryer process control,
Reduction in flue gas quantities,
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Reduction/minimization of excess air, - .
Heat/Flue gas recovery, and
Use of thermal oxidizers employing heat recovery

Each of the energy efficiency options is technically feasible except the use of regenerative thermal
oxidizers (RTO). As discussed earlier in this report, RTO technology will increase NOx emissions, is
not cost effective, and is technically infeasible for the dryer.

Installation of energy efficient options is the only remaining technically feasible option for minimizing
COse emissions. No adverse energy, environmental, or economic impacts are associated with energy
efficient operating practices.

BACT will consist of a combination of best operating practices that implement energy efficient
measures.

V. Air Quality Impact Analysis

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

A detailed description of the modeling and modeling methodology is described below.

Project Description / Significant Emission Rate (SER) Analysis

Enviva Pellets Sampson, LLC (Enviva) plans to construct and operate a wood pellet manufacturing plant in
Sampson County near Faison, NC. Operations are expected to occur 24 hours per day, 7 days per week and 52
weeks per year. A facility-wide emissions analysis was accomplished and documented in Table 3-1 of the
Enviva permit application. Five pollutants were declared to exceed their PSD Significant Emission Rate (SER)
and thus require a PSD analysis. These emission rates are provided in the table below.

Table 1 - Pollutant Netting Analysis

Annual Emission Rate Significant Emission Rate PSD Review
Pollutant (tons/yr) (tons/yr) Required?

NO, 220.17 40 Yes
PM]o 97.59 15 Yes
Ples 59.13 10 Yes
TSP 145.99 25 Yes
SO, 27.42 40 No
CO 231.17 100 Yes
VOC’s 606 40 Yes
GHG 229,828 as CO,e 75,000 as COye Yes

*N.C. requirement only.

Preliminary Impact Air Quality Modeling Analysis

An air quality preliminary impact analysis was conducted for the pollutants exceeding the corresponding SER.
The modeling results were then compared to applicable Significant Impact Levels (SILs) as defined in the NSR
Workshop Manual to determine if a full impact air quality analysis would be required for that pollutant.

The Enviva facility will be located near Faison, NC, in Sampson County. The facility area is in the southeastern
coastal plain with terrain being predominantly flat and is generally agricultural, industrial, and forest land. For
modeling purposes, the area, including and surrounding the site, is classified rural, based on the land use type
scheme established by Auer 1978.
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Enviva evaluated the pollutants’ significant emissions using the EPA AERMOD model and five years (2008-
2012) of National Weather Service (NWS) surface (Fayetteville) and upper air (Greensboro) meteorological data.
Full terrain elevations were included, as were normal regulatory defaults. Sufficient receptors were placed in
ambient air beginning at the fenceline to establish maximum impacts. Emission rates for this specific project
were used and the maximum impacts were then compared to the SIL. Since the results showed impacts above
the SILs for PM,q, PM, s, and NO,, further modeling was required for those pollutants. The SIL results are
shown in Table 2.

Table 2 - Class II Significant Impact Results (ug/m3)

Averagin, Facility maximum Class I Significant Signifi?ant Impact
Pollutant Perig q g g’n act Impact Distance
P Level (km)
1-hour 49.65 2,000
CO N/A
8-hour 38.35 ) 500
annual 4.62 1
PM;, 2.5
24-hour 34.84 5
annual 1.19 3
PM; 5 2.5
24-hour 7.45 1.2
annual 2.29 1
NO, 3.0
1-hour 39.71 10

Class II Area Full Impact Air Quality Modeling Analysis

A Class II Area NAAQS and PSD increment analysis was performed for PM,p, PM, 5, and NO, to include offsite
source emissions and background concentrations (NAAQS). Enviva used AERMOD with the modeling
methodology as described above. Off-site source inventories for both increment and NAAQS modeling were
obtained from NCDAQ and then refined by Enviva using the NCDAQ approved “Q/D=20" guideline. For the
NO, NAAQS analysis, 6 offsite sources (all from the same facility) were used; the same sources were also used
for the increment analysis. These sources, along with their emission rates, are provided in the attachments. For
the PM,, and PM, s NAAQS and increment analyses, no offsite sources were included since Enviva is the only
facility to trigger review for those pollutants since their respective established baseline dates.

Enviva used an appropriate array of receptors beginning at the declared fenceline and extending outward to 5
kilometers. PM,y background concentrations were obtained from the Cumberland County PM,; monitoring
station. The Duplin County monitor was used for PM,;s background concentrations. NO, background
concentrations were obtained from a monitor located in Paulding County, GA since it was judged to be most
representative of the rural NO, background concentrations for the Sampson County region. The modeling results
are shown in Table 3 and indicate compliance with the NAAQS for PM;y, PM; 5, and NO,.
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Table 3 - Class IT Area NAAQS Modeling Results '

Maximum
Onsite & Offsite
Source Background Total
Averaging Impacts Concentration Impact NAAQS %
Pollutant Period (ug/m?) (ug/m3) (ug/m3) (ug/m3) NAAQS

PM; 24-hour 29.62 25.00 54.62 150 36
PM, 5 24-hour 5.32 19.00 2432 35 67

: annual 1.19 7.76 8.95 12 75

NO, 1-hour 46.27 32.10 78.37 188 42

annual 3.14 5.30 8.44 100 8

In the CLASS II increment analysis, Enviva used the same onsite sources, property boundary, and receptors as in
the NAAQS analysis. The emission rates modeled are provided in the attachments. The Class II Area increment
modeling results are shown in Table 4 and indicate compliance with the Class II Area increments.

Tableé 4 - Class I Area PSD Increment Modeling Results

Maximum
Onsite & Offsite
Source PSD
Pollutant Averaging Impacts Increment %
Period (ug/m®) (ug/m3) Increment
24-hour 29.62 30 99
PM;o
annual 4.62 17 27
24-hour 7.60 9 84
PMzs annual 1.31 4 33
NO, annual 3.14 25 13

Non Regulated Pollutant Impact Analysis (North Carolina Toxics)

Enviva also modeled TSP and eight toxics using AERMOD with the same receptor array and meteorology as
used in the NAAQS analysis. A list of the facility sources and emission rates used are attached to this document.
All pollutants demonstrated compliance on a source-by-source basis with the NC’s AAQS or Acceptable
Ambient Level (AAL). The maximum concentrations as shown in Table 5 occurred along the property
boundary.

Table 5 — Non-Regulated Pollutants Modeling Results

Max Facility
Averaging Impact
Pollutant Period (pg/m3) AAL Percent of
(ng/m3) AAL

annual 10.27 75 14
TSP 24-hr 73.02 150 49
Arsenic annual 1.00e-5 2.3e-4 4
Benzo(a)pyrene annual 2.00e-5 3.3e-2 <1
Cadmium annual 1.91e-6 5.5¢-3 <1
Chlorine 1-hour 0.13 900 <1
24-hour 5.5e-02 37.5 <1

Formaldehyde 1-hour 6.32 150 4
Hexachlor.dioxin annual 1.00e-5 7.6e-5 13
Hydrogen chloride 1-hour 0.31 700 <1
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! Max Facility
Averaging Impact
Pollutant Period (ng/m3) AAL Percent of
(ng/m3) ‘
Vinyl chloride annual 1.20e-4 0.38 <1

Pursuant to 15A NCAC 02Q .0702 “Exemptions” (a)(27), A permit to emit toxic air pollutants shall not be
required under this Section for an air emission source that is any of the following:

(A) subject to.an applicable requirement under 40 CFR Part 61, as amended,

(B) an affected source under 40 CFR Part 63, as amended; or

(C) subject to a case-by-case MACT permit requirement issued by the Division pursuant to Paragraph (j) of 42
U.S.C. Section 7412, as amended.”

The emergency engines are subject to 40 CFR Part 63, Subpart ZZZZ and are thus exempt from state-only toxic
air pollutant (TAP) regulation.

The dryer system, hammermills, and pellet coolers are subject to case-by-case MACT 40 CFR Part 63, Subpart B
(15ANCAC 02D .1112 112(g)) and are also exempt from state-only TAP regulation. Facility-wide TAP
emissions are from MACT affected sources.

As seen in Table 5 above, hexachlorodibenzo-p-dioxin had the greatest impact at 13% of the AAL. This impact
does not pose an unacceptable risk to human health. Even though the modeling included the previously proposed
205 MMBt/hr dryer, the increase to 250.4 MMBtw/hr is not expected to increase the impact enough to pose an
unacceptable health risk.

. Additional Impact Analysis

Additional impact analyses were conducted for growth, soils and vegetation, and visibility impairment.

Growth Impacts
Enviva is expected to employ approximately 80 full-time people, most of which are expected to come from the

existing local population. Therefore, this project is not expected to cause a significant increase in growth in the
area.

Soils and Vegetation

The facility is located in the northern coastal plain of North Carolina. The local geography is flat with a mix of
forests, agricultural crops, and herbaceous vegetation. By way of the NAAQS analyses of this submission,
Enviva demonstrated that the impacts were below the established standards — both the primary and secondary
NAAQS. The impacts were also below EPA established thresholds for soil and vegetation effects (described in
detail in Section 6.3 and Table 6-1 of the modeling report). Thus, the Enviva project is not expected to cause any
detrimental impacts to soils or vegetation in the area.

CLASS I Visibility Impairment Analysis
A Class II visibility impairment analysis was not conducted since there are not any visibility sensitive areas with
the Class II Significant Impact Area.

Class I Area - Additional Requirements

There are three Federal Class I Areas within 300 km of the Enviva project — Swanquarter National Wilderness
Area, James River Face Wilderness Area, and Cape Romain National Wilderness Area. The Federal Land
Manager for each of those areas was contacted and none of them required any analysis; therefore, no analysis
was conducted by the applicant.
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CLASS I SIL Analysis v '
AERMOD was also used to estimate impacts for the Class 1 SIL analysis. Even though the distance to the
closest Class 1 area, Swanquarter National Wilderness Area, exceeds 50 km, the threshold distance at which a
long-range transport model is typically used, receptors were conservatively placed at 50 km from the Enviva
facility. NO,, PM, 5, and PM, all modeled below the EPA-established, CLASS 1 SILs, and thus no CLASS 1
increment modeling was required. The following table provides the results of SIL modeling.

Class 1 Significant Impact Results (ug/m’)

Averagin Max. Impact EPA
Pollutant Periad 2t 50 kom SIL Foois
NO, Anmual 0.008 0.1 . 8
PM,, 24-hr 0.166 0.32 52
Annual 0.007 0.20 4
PM, 5 24-hr 0.042 0.07 60
: Annual 0.003 0.06 5

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

VIIL. Permit Stipulations
A copy of the proposed DRAFT permit is included as Appendix A to this review.

VIII. Other

A. Public Notice Requirements — 40 CFR 51.166(q) requires that the permitting agency make available to the
public a preliminary determination on the proposed project, including all materials considered in making this
determination. With respect to this preliminary determination the NCDAQ:

i) Will make available in the NCDAQ Fayetteville Regional Office and the NCDAQ Central Office in
Raleigh, NC. all materials submitted, a copy of the preliminary determination, and all other
information submitted and considered.

i) Will publish a public notice, by advertisement in a local paper including the preliminary decision
and the opportunity for public comment.

iii) Send a copy of the public notice to:

i. The applicant
ii. EPA Region IV for comment
iii. Officials having cognizance over the location of the location of the project as follows:

VII. Any affected state/local air agency — No other state or local agencies are
expected to be affected by this project.

VIII. Chief Executives of the city and county in which the proposed project is to
be located. Notices will be sent to the City Manager for the City of Clinton.

IX. Federal Land Manager — As noted above, the FLM for the closest Class I
area did not request any analysis to be performed.

B. See Appendix C of this review for copies of the required notifications and public notices.
C. Other Regulatory Requirements

- Anapplication fee of $13,837.00 is required and was received by DAQ.

- The appropriate number of application copies was received on September 3, 2014.

- The application included the Reduction and Recycling Form (A4).

- A Professional Engineer’s Seal was included in the application (ref. M. Dale Overcash, P.E. Seal No.
12627).

- Receipt of the request for a zoning consistency determination was acknowledged by Mary M. Rose.,
Clinton-Sampson Planning Department on September 9, 2013.
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- IBEAM Emission Source Module (ESM) update was verified on October 2, 2014.

- According to the application, the facility does not handle any of the substances subject to 112(r).

- The application was signed by Mr. Norb Hintz, Senior Vice President and Chief Engineer on August 22,
2014.

IX. Conclusion
Based on the application submitted and the review of this proposal, the NCDAQ made the preliminary
determination available for comment. The comment period expired on October 29, 2014.

A comment was received on October 29, 2014 from Southern Environmental Law Center (SELC) regarding
applicability of State Environmental Policy Act (SEPA) to this project. On October 30, 2014, DAQ requested
that the applicant provide reasoning as to why the project is or is not subject to SEPA. On November 13, the
Responsible Official provided the following response:

“North Carolina’s State Environmental Policy Act (“SEPA”) does not apply to Enviva’s proposed Sampson
County pellet mill for the following reasons.

SEPA applies if each of the following triggers are met:

* An action by a state agency (such as land and money appropriations, awarding grants, issuing permits, or
granting licenses); and

* An expenditure of public monies or private use of state land (or waters); and

* A potential detrimental environmental effect upon natural resources, public health and safety, natural
beauty, or historical or cultural elements, of the state’s common inheritance.

N.C. Gen. Stat. 113A-4(2); 1 N.C. Admin. Code 25 .0108(a).

The Sampson project arguably does not trigger the third element above, and it certainly does not trigger the
second element. There are no expenditures of public monies or private use of state land (or waters)
associated with this project. While Enviva is receiving county and state incentive money for building the
plant and creating jobs, in 2010 the NC General Assembly passed legislation clarifying the circumstances
under which SEPA applies to private sector projects receiving state and local incentives.

SL 2010-186 provides that no environmental document shall be required in connection with:
“A project for which public monies are expended if the expenditure is solely for the payment of incentives
pursuant to an agreement that makes the incentive payments contingent on prior completion of the project or
activity, or completion on a specified timetable, and a specified level of job creation or new capital
investment.”
Enviva’s incentives meet this exclusion.”
Ms. Lyn Hardison, North Carolina Environmental Assistance and SEPA Coordinator was contacted on
November 14, 2014. The attached e-mails pertaining to SEPA provide further clarification on non-applicability
(ref. A. McConnell and L. Hardison; Nov. 13, 14). DENR General Council agrees that SEPA does not apply and

recommends issuance of the permit (ref. J. Evans, Nov. 13 e-mail).

After consideration of all comments, a final determination is made to issue the proposed permit.
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APPENDIX A
DRAFT PERMIT
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APPENDIX B
PUBLIC NOTICE
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APPENDIX C

LISTING OF ENTITIES AND ASSOCIATED MATERIALS
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NEWSPAPER .

OFFICIALS

SOURCE

EPA

FLM

FAYETTEVILLE
REGIONAL
OFFICE

Ms. Brenda McCullen
Sampson Independent

303 West Elizabeth Street
Clinton, NC 28328

(910) 249-4610
bmecullen@civitasmedia.com

Mr. Edwin Causey
Manager, Sampson County
406 County Complex Road
Clinton, NC 28328

(910) 592-6308

Mr. Michael Doniger

Director, Centers for Excellence
Enviva Pellets Sampson, LLC

7200 Wisconsin Avenue, Suite 1000
Bethesda, MD 20814

(703) 380-9957

Ms. Heather Ceron

Air Permits Section

U.S. EPA Region 4

Sam Nunn Atlanta Federal Building
61 Forsyth Street, S.W.

Atlanta, Georgia 30303-3104

(404) 562-9185

Preliminary Determination, Draft Permit, and Public Notice, via electronic mail to:

Public Notice

Public Notice

Preliminary Determination, Draft
Permit & Public Notice

Preliminary Determination, Draft
Permit & Public Notice

ceron.heather@epa.gov with cc to lorinda.sheppard@epa.gov

Ms. Jill Webster

Branch of Air Quality

7333 W. Jefferson Avenue, Suite 375
Lakewood, CO 80235-2017

(303) 914-3804

Mr. Steven Vozzo

NC DAQ

Air Quality Regional Supervisor
Systel Building

225 Green Street, Suite 714
Fayetteville, NC 28301

(910) 433-3361
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ATTACHMENT - ¢
Hi,

Thank you for your time this morning to discuss the information that Enviva’s consultant provided. I spoke to Mr.
McConnell again after our conference call to inquire where the Natural Gas Line would bé laid and he said that the
line would be installed within the ROW. So based on all the information provided and Session Law 2010-186, the
proposed project is not subject the NC Environmental Policy Act. 1 would suggest you consult with DENR’s General
Counsel for the final decision.

If T can be of further service, please let me know,

Thanks,
Lyn

Lyn Hardison lyn.hardison@ncdenr.gov

Environmental Assistance and SEPA Coordinator

NCDENR Division of Environmental Assistance & Customer Services (DEACS)
Washington Regional Office

943 Washington Square Mall

Washington, NC 27889

Phone: 252-948-3842

Fax: 252-975-3716

DEACS.NCDENR.gov

E-mail correspondence to and from this address may be subject to the North Carolina Public Records Law and may be disclosed to
third parties.

From: McConnell, Alan [ mailto:AMcConnell@kilpatricktownsend.com]
Sent: Thursday, November 13, 2014 4:06 PM

To: Hardison, Lyn

Cc: Willets, William

Subject: Enviva Sampson County

In 2010, the General Assembly passed legislation changing the circumstances under which SEPA applies to private
sector projects receiving state and local incentives. SL 2010-186 provides that no environmental document shall be
required in connection with:

A project for which public monies are expended if the expenditure is solely for the payment of incentives pursuant to
an agreement that makes the incentive payments contingent on prior completion of the project or activity, or
completion on a specified timetable, and a specified level of job creation or new capital investment.

To be exempt from SEPA, incentive payments must be contingent on the following conditions: (i) completion of the
project, or completion on a specified timetable; and (ii) a specified level of job creation or new capital investment.
Pursuant to an Incentive Agreement between Enviva and Sampson County, Enviva would receive the following
incentives in exchange for locating the manufacturing facility in Sampson County:

a) A County real and personal property tax grant back incentive payment (GBI), payable in the form of a cash
payment paid annually during the first ten (10) years of the F acility’s operations, totaling fifty percent (50%) of the
real and personal property taxes paid on this F acility during each year of the first ten (10) years of the plant’s
operations.

These payments shall be made starting in the first year after the year in which the Occupancy Date of the Facility
occurs, and each year thereafter for the next ten (10) years (the “Incentive Period”), provided that the Company has
not abandoned manufacturing operations in the Facility as defined in Article V herein. .

b) A GBI cash payment payable in Year 1 and Year 2, which is utilized to fully reimburse the Company for site
development costs totaling $523,425.00. This total reimbursable amount includes the following site development
costs: purchase price of the forty-two ( 42) acre buffer property owned by Southern Produce Distributors, Inc. (the
"Buffer Property") in an amount equal to $475 ,000; an interest payment relating to the Buffer Property in the amount
of $24,925.00; site survey costs in the amount of § 10,000.00; and wetland consultant costs in the amount of
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$13,500.00. These site development costs will only be reimbursed by the County after the Company provides
adequate documentation the cost were actually paid by the Company or an Affiliate.

¢)  Inthe event that the Company purchases the Buffer Property, upon being reimbursed for this cost by the
County, the Company shall deed the County the twenty-two (22) acres of the Buffer Property located on the north
side of the power line easement adjacent to the County owned property.

d) A GBI cash payment payable during the Incentive Period in an amount equal to$ 176,874.00 which is intended
to reimburse the Company for construction costs relating to a natural gas line for the F acility. This payment is
contingent upon the Company signing a contract to purchase gas from Piedmont Natural Gas and the Company
providing the County documentation of expenditures of at least $176,874.00 towards the construction of a natural gas
line at the Facility.

Enviva would also receive $755,650 in state tax refunds thru 2026.

The Incentive Agreement provides the following “performance conditions” for incentives under the Agreement:

. Enviva creates and maintains in the facility for the “incentive period” 79 full-time equivalent employees with
an average salary no less than $36,862 per year.
. Enviva makes an initial direct investment of $1 17,000,000, and this value remains as taxable property in the

County subject to ad valorem tax assessments for the full incentive period.

A key term is “incentive period.” This is defined as “the first year after the year in which the Occupancy Date of the
Facility occurs, and each year thereafter for the next ten (10) years.” “Occupancy Date” means the date on whichi the
Company assumes Beneficial Occupancy, which is defined to mean “the date on which the Company occupies the
Facility for its intended purpose and hires one or more Full Time Equivalent Employees who will work in the
Facility.” In other words, the Incentive Period begins after construction of the facility is complete.

Thus, the performance conditions meet the conditions set forth in SL 2010-186. The incentive payments are
contingent on the following conditions: (i) completion of the facility; and (ii) a specified level of Jjob creation and
new capital investment.
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CENTRAL OFFICE PERMIT TRACKING SLIP

Facility Name:_Enviva Pellets Sampson, LLC Facility/Application ID: 8200152.14B -
County/Regional Office: Sampson/FRO Engineer: (Kevin Godwin
Send Regional Office Copy of Application: &Yes &No [ O3

PART I - ACCEPTANCE CHECKLIST

Acknowledgement Letter: © Alrcady Sent £y Please Send
Initial Event(s): A TV-Ack./Complete [ State Ack. Letter due
00 TV-Ack./Incomplete add info {3 State App. not accepted — add info request
Fee Information: ‘ Acceptance Check List:
Yes No N/A
Al ;X NSR/N H5072 } .
ogn e G A St 1% 37 Appropriate Number of Apps Submitted 0 0
[1PSD and NSRINAA  $27,369 # Received _, #Needed
[TV Greenfield $ 9,295
OoTv $ 904 Application Fee Submitted ¥ 0 O
ClOwnership Change ~ $60, $50, $25 | Zoning Addressed = o
E’j Renewal/Name Change —NA Authorized Slgnature D D
- . : veck . Lot PE Seal [ O
Initial Amount Received: _iS_,;ﬁ_Eﬂ_te,g_eﬂ-_U with Request for Confidentiality O
—3?@—87-—0!21219 A on ‘?/ ! 2/ 3 Application Contains Toxics Modification(s) o] ]
PART 11 - IBEAM UPDATES PART 111 - COMPLETENESS CHECKLIST
Application Type: Permit Application Schedule: A& equired Application Forms Submitted and Completed
{1Additional Permit lAppeat {Director Administrative Amendment porting Materials & Calculations Received
{TJAdministrative Amendment | [JExpedited State [JState Seal (If 15A NCAC 2Q .0112)
[JAppeal ZIPSD %eling Protocol Acceptance
M1Greenfield Facility g onfirmation of Pollutants Modeled
[OLast GACT/Toxics 0 E5 Form (Significant Modifications)
[ILast MACT/Toxics {ITV — State Only [ITV - 502(b)(10)
[_IModification _ {JTV - Expedited {31V — Minor
[CIName Change 3TV — Greenfield [CITV — Renewat
[INew Permit [TV — Reopen for Cause  [ZJTV - Significant (2Q .0501(c)(2))
[ZJOwnership Change [TV — Administrative [JTV - Significant
[JRenewal [TV - Ownership Change [TV - 1* Time
[“JRenewal w/Modification

PART IV - GENERAL COMMENTS

PART V - SUPERVISOR REVIEW CHECKLIST

TVEE Updated (by Engineer): ETG q’Z?W TVEE Verified: W~ b Z _'Q’Supervisor: Chief: W/ 1 f{/ﬂ G

PART VI - CLOSEOUT INFORMATION
Regulations Applicable to This Application (indicate all new regulations):

Permit Class Information

4 NESHAPS/MACT PSD/NSR . ?oxics/Combustion Sources After 7/10/10 Before After
SHAPS/GACT 0O PSD/NSR Avoidance SIP Regulations (list all new): = q
v
SPS 0] Existing Source RACT/LAER B L8515 = Sn:lal}vﬁnor i
02D .1100 O New Source RACT/LAER ,05)C = T?tlé v
02Q 0711 O RACT Avoidance 0521 = R e
02Q .0705 Last MACT/Toxics O RACT/LAER Added Fee* 0G ) 1
*(Notify Connie Horne) g2
HAP Major Status (after) %ajor B Minor O Not Determined ) S
PSD or NSR Status (after) ajor O Minor
Miscellaneous 0 Multiple Permits at Facility 0O Multi-Site Permit D Recyeled Oil Condition
Permit Dates Issue: I I ’h;/ﬁ»-- Effective; | f" | 7"/ L{ Expiration: / 0’9/ "/ C?
IBEAM Closed Out By: - Permit Number:_| 6 3 26 Revision Number:_ ’R QO_
wd
Eéublic Notice Published ﬁ‘ublic Notice Affidavit (if not noticed via DAQ Website) s
Document Manager Updated by Engineer: ) Date:
/éf:m@pc ﬁtfhﬁ % 27 (G (';,*L_Ti - , “7//51/«., Cu(_‘/ /1 /<’ZC// </ Lg‘,t/(_ /b?*'
: 2 1’!’\A,>7(— [ g’

////7 Gﬁ/é’— 5 «(//211'7,4’)4 /.i,/r\ //("}L/LFZ,L;% “ine . ,«Lua:



Project Name: . CyyivA PoreTs 5;17‘/\‘?523/\/) LLC

Review Engineer: Keviy Gopusrs

PSD Application Processing ¢

Activity Cempleteh'])atte - B Comment

1. PreApplication Requirements

Pre-Application Meeting

Call FLM

Letter to FLM
e Confirm non interest ¥~
¢ Request evaluation protocols and

thresholds

Admmlstratwe completeness Letter 7 1| 3
Copy to EPA Region4 S -
Copy to Regional Office

g I3
Copy to Modeling Staff C, -3

~1-1)

Copy to Federal Land Manager (if they
request) fy / A

PSD Completeness Determmatlon (30 P
days of receipt) Permits Chief MUST
sign this letter

Preliminary Determination q, / q, /17[

Draft Permit 0] {q_ /‘/
uu'hif,, > ",a - ; : . &4 ] B ;

Prepare Public Notlce C,?P 26 1A

Letter to Newspaper

With Public Notice CI— 26-1 L{

Letter to Local Government Official »

With Public Notice

Letter to Applicant

With Public Notice, Draft Permit & f1

Preliminary Determination

Letter to EPA Region 4 i

With Public Notice, Draft Permit &
Preliminary Determination

Letter to Regional Office
With Public Notice, Draft Permit &
Preliminary Determination

i

V1;7/12



Post to DAQ Website
Public Notice, Draft Permit &
Preliminary Determination

Letter to Federal Land Manager (if
they request)

With Public Notice, Draft Permit &
Preliminary Determination

/A

5. Public Hearing Gf required) -

Notice of Hearing

N

Letter to Applicant

Letter to local government

Letter to Newspaper

Post on DAQ Website

6. Permit Issuance .

Review EVERY public comment —
No Obligation to provide written
response  but must consider every
comment (case-by-case response)

10-29-14

Final Determination

lAHAY

Letter from Director approving or
denying application (if required)

Final Permit

(1414

7. Distribution of Final Permit -

Copy to Source

Copy to Regional Office

Copy to EPA Region 4

Copy to FLM if they request

Post to PSD website

Central Files

Ensure copy of all materials are sent to

Maintain full copy of all materials in
an official PSD binder for Permit staff
retention

V1; 712




Godwin, Kevin

From: ' ‘ Hardison, Lyn

Sent: Friday, November 14, 2014 1:54 PM

To: Willets, William; Godwin, Kevin; Cuilla, Mark
Subject: FW: Enviva Sampson County

Hi,

Thank you for your time this morning to discuss the information that Enviva’'s consultant provided. | spoke to Mr.
McConnell again after our conference call to inquire where the Natural Gas Line would be laid and he said that the line
would be installed within the ROW. So based on all the information provided and Session Law 2010-186, the proposed
project is not subject the NC Environmental Policy Act. | would suggest you consult with DENR’s General Counsel for the
final decision.

If | can be of further service, please let me know,

Thanks,
Lyn

Lyn Hardison lyn.hardison@ncdenr.gov

Environmental Assistance and SEPA Coordinator

NCDENR Division of Environmental Assistance & Customer Services (DEACS)
Washington Regional Office

943 Washington Square Mall

Woashington, NC 27889

Phone: 252-948-3842

Fax: 252-975-3716

DEACS.NCDENR.gov

E-mail correspondence to and from this address may be subject to the North Carolina Public Records Law and may be disclosed to third parties.

From: McConnell, Alan {mailto:AMcConnell@kilpatricktownsend.com]
Sent: Thursday, November 13, 2014 4:06 PM

To: Hardison, Lyn

Cc: Willets, William

Subject: Enviva Sampson County

In 2010, the General Assembly passed legislation changing the circumstances under which SEPA applies to private sector
projects receiving state and local incentives. SL 2010-186 provides that no environmental document shall be required in
connection with:

A project for which public monies are expended if the expenditure is solely for the payment of incentives pursuant to an
agreement that makes the incentive payments contingent on prior completion of the project or activity, or completion
on a specified timetable, and a specified level of job creation or new capital investment. , '

To be exempt from SEPA, incentive payments must be contingent on the following conditions: (i) completion of the
project, or completion on a specified timetable; and (ii) a specified level of job creation or new capital investment.



GENERAL ASSEMBLY OF NORTH CAROLINA
SESSION 2009

SESSION LAW 2010-186
SENATE BILL 778

AN ACT TO PROVIDE THAT AN ENVIRONMENTAL DOCUMENT UNDER THE
STATE ENVIRONMENTAL POLICY ACT IS NOT REQUIRED IN CONNECTION
WITH PROJECTS THAT RECEIVE PUBLIC MONIES IN THE FORM OF CERTAIN
ECONOMIC INCENTIVES PAYMENTS.

The General Assembly of North Carolina enacts:

SECTION 1. G.S. 113A-12 reads as rewritten:
"§ 113A-12. Environmental document not required in certain cases.
No environmental document shall be required in connection with:

1

@
€)

4
(5)

The construction, maintenance, or removal of an electric power line, water

line, sewage llne stormwater dralnage line, telephone line, telegraph line,

cable television 11ne data transmission 11ne or natural gas line within or

across the right- of—way of any street or hlghway

An action approved under a general permit issued under G.S. 113A-118.1,

143-215.1(b)(3), or 143-215.108(c)(8).

A lease or easement granted by a State agency for:

a. The use of an existing building or facility.

b. Placement of a wastewater line on or under submerged lands
pursuant to a permit granted under G.S. 143-215.1.

c. A shellfish cultivation lease granted under G.S. 113-202.

The construction of a driveway connection to a public roadway.

A project for which public monies are expended if the expenditure is solely

for the payment of incentives pursuant to an agreement that makes the

incentive payments contingent on prior completion of the project or activity,

or completion on a specified timetable. and a specified level of job creation

or new capital investment."”

SECTION 2. This act becomes effective June 1, 2010, but does not apply to any
pending litigation or orders issued by a court of competent _]uI‘lSdlCthl’l pl‘lOI' to that date.
In the General Assembly read three times and ratified this the 10® day of July, 2010.

s/ Walter H. Dalton
President of the Senate

s/ Joe Hackney
Speaker of the House of Representatives

s/ Beverly E. Perdue
Governor

Approved 1:24 p.m. this 3™ day of August, 2010

ATy



SOUTHERN ENVIRONMENTAL Law CENTER

Telephone 919-967-1450 601 WEST ROSEMARY STREET, SUITE 220 Facsimile 919-929-9421
CHAPEL HILL, NC 27516-2356

October 29, 2014
Via U.S. Mail and Electronic Mail & 3' Vg
1 201
Kevin Godwin A Al Pem;ﬁ.. &
Division of Air Quality i Q@C‘?Dr

1641 Mail Service Center
Raleigh, NC 27699-1641
kevin.godwin@ncdenr.gov

RE: Air Quality Permit No. 10386R00, Enviva Pellets Sampson, LLC, Sampson County,
NC

Mr. Godwin,

Please accept the following brief comments submitted by the Southern Environmental
Law Center (“SELC”) regarding Air Quality Permit No. 10386R00 for Enviva Pellets Sampson,
LLC’s wood pellets facility in Sampson County near Faison, NC (hereinafter, “Sampson County
pellets facility™).! While we do not have any specific comments on the air permit at this time, we
want to remind the Division of Air Quality of its legal obligations under the North Carolina
Environmental Policy Act, N.C. Gen. Stat. § 113A-1, et seq. (“State Environmental Policy Act,”
or “SEPA”). The Sampson County pellets facility is subject to SEPA, and DAQ may not issue a
permit until the SEPA process for the facility has been completed.

SEPA requires that State agencies assess the environmental iinpacts of projects that 1)
involve the expenditure of public monies or use of public land, 2) involve state action (such as
the issuing of permits), and 3) potentially affect North Carolina’s environment. N.C. Gen. Stat.
§ 113A-4(2); 1 N.C. Admin. Code 25 .0108(a). Based on the information currently available to
SELC, the Sampson County wood pellets facility satisfies all three criteria.

Before a legally required SEPA review is completed, “no DENR agency shall undertake
in the interim any action which might limit the choice among alternatives or otherwise prejudice
the ultimate decision on the issue.” 15A N.C. Admin. Code 01C .0107(a). Therefore, a permit
“shall not be approved until the final environmental document for the action is published in the
Environmental Bulletin ....” Id Regarding the air permit for the Sampson County pellets

"SELC is a regional non-profit using the power of the law to protect the health and environment of the Southeast
(Virginia, Tennessee, North and South Carolina, Georgia, and Alabama).

Charlottesville » Chapel Hill ¢ Atlanta ¢ Asheville o Birmingham ¢ Charleston * Nashville * Richmond » Washington, DC

100% recycled paper



Kevin Godwin
October 29, 2014
Page 2

facility, DAQ “cannot take final action until the environmental document is completed and
available for use as a decision- makmg tool.” .0107(b).

In addition, as a DENR permitting agency, DAQ has the responsibility of notifying the
applicant and other DENR agencies that SEPA applies to the project, and that final permitting
action must await the completion of SEPA review. .0107(b), (c).

Because SEPA applies to the Sampson County pellets facility, we urge DAQ to not issue
a final air permit until SEPA review is completed and the environmental impacts of the project,
and closely-related projects in the region, are fully evaluated.

Thank you for your attention to these comments and please contact me at (919) 967-1450
or dearter(@selenc.org if you have any questions.

Sincerely, %’J’S{j

rs, Wy

/i <. B B 5201,

Derb S. Carter, Jr.
Director, Carolinas Office

Cc (via email):
Lyn Hardison, SEPA Environmental Coordinator, NC DENR

Crystal Best, State Environmental Review Clearinghouse, NC Department of Administration



NORTH CAROLINA
Cumberland County

AFFIDAVIT OF PUBLICATION

PUBLIC NOTICE,
PUBLIC NOTICE ON

SUBMITTED UNDER THE
REGULATIONS PREVENTION OF
SIGNIFICANT DETERIORATION

Enviva Polfes Sampson, LLChas amlied

0 the North Cooling Depaztment  of Envl

n;_:kncm and m‘:ﬁmw, Division

of Air g Vil of & -

mrm?mh'gawmdwpefwmﬁ

:::‘c!uring focifity, The faeility will be locat-
a0 .

3 Connector Reed
Faison, NC

The project is subject 1w review and proc-
esding  uhder the North Carolina Allll’lEI:l‘?Lls—
wutive Code, Title 15A, Buviwnment Man-
anemem_ Su&hager 2D Section 0330
"Prevention of ificant  Deterioration”
and  Subcha 2%“ Section 0300 "Con-
strction end Qperation Permies”,

The permit spplication  huy heen reviewed
by the DAQ Air Penmitting Section, Re-
leigh, Noerth Cirolita, to detirmine  compli-
ance with the requiements of the North
Curolina  Envi i B4,
Coaramie

*5 iy poliutior e

A prelimindry review, inchiding analysis of
the imypa D;ilhc faxility emigsions ’on o~
cal air .
:m;ﬁty, tus fed 1o the determinution  tha
Fojket can be ved, and the DAQ
aif perinit issued, if certain peemit condio
{ions are met.
Swon Cmnift& i chissified as an atmin
i ares o Navional Ambient Air Quuikity
Stendurds _for alf criteria  poBubimts,  Cans-
phince with ufl anbient air quality sand-
arde gid PSD increments are expected.
Pemons wishing 0 submit  writen com-
ments of t 2 pdblic hearing  repard-
ing the Air ity Permit sre invited 10 do
80 Requests for I‘nngﬂrli': bearing  must be
in writihg and i @ simement  suppers-
ing the heed for such o hegring, en i1ndica-
don of your interest in the acifity, wnd a
» v of the informani T
0 be offered at such herring.

Writien comunents ¢ roquests o a public
heuring  should  be roa:tmfked no later
than, Dictober 29, 2004 and addressed 1o
Kevin Godwin, Division of Air Quality, 1641
ml\_lmél Sgrvﬁ | chr, Raleigh, North Caroli-

All comments  jeveived prior to this dute
wili be considered i3 the final determing
tion ing the Air l:}y Permit. A
public ring may be if the Dimctor
of the DAQs détemines it tignificont
pullic el exists or thet the public in
erest will be served.

A copy of oll date mnd the applicwtion sub-

mited by Enviva Pellets n, LLC
and other moterial  gmed by DAQ in
making dis if determination  are
aviilsble for public inspection during nor-
mal business “howrs st the loHowing locu-
Hons!
D. tal m{A. -
ivision of A ir Qualic
Air Permiti Su:u'm’
217 West Jones Sireet
Raleigh, NC 27603

or

Foyetteville Regional Office
Green Street, Suite 714
Fayetteville, NC 28301

Infunnation on the draft it, the permit
lication, und the saff review i avaife
ble by writing or calling!

Willism D, Willets P.E.,

Chief, P ting Section

Division of Air &u!ity, NCDENR
1641 Mail Service Center

Rukeigh, NC 27699-1641

wilkian. willeta@ node nr.gov

{919) H-87T%

Sheila C. Holman

tor
929 4363836

Before the undersigned, a Notary Public of said County and state, duly
commissioned and authorized to administer oaths, affirmations, etc., _
personally appeared. CINDY L. OROZCO !
Who, being duly sworn or affirmed, according to law, doth depose and say
that he/she is LEGAL SECRETARY ,
of THE FAYETTEVILLE PUBLISHING COMPANY, a corporation organized
and doing business under the Laws of the State of North Carolina, and
publishing a newspaper known as the FAYETTEVILLE OBSERVER, in the
City of Fayetteville, County and State aforesaid, and that as such he/she
makes this affidavit; that he/she is familiar with the books, files and
business of said Corporation and by reference to the files of said publication
the attached advertisement of CL Legal Line
PUBLIC NOTICE / ENVIVA PELLETS SAMPSON, LLC / NEW
MANUFACTURING FACILITY

of NC DENR/DAQ/BUDGET OFFICE
was inserted in the aforesaid newspaper in space, and on dates as follows:

9/29/2014
and at the time of such publication The Fayetteville Observer was a

newspaper meeting all the requirements and qualifications prescribed by

Sec. No. 1-597 G.S. of N.C.
The above is correctly copied from the books and files of the aforesaid

corporation and publication. g @Q—‘/
(@) (@)

LEGAL SECRETARY
Title

Cumberland County, North Carolina

Sworn or affirmed to, and subscribed before me, this 29 day
of September, A.D., 2014.

In Testimony Whereof, | have hereunto set my hand and
official seal, the day and year aforesaid. o

Lﬁmwﬂam /

"Pamela H. Walters, Notary Pbli

MAIL TO: NC DENR/DAQ/BUDGET OFFICE
1641 MAIL SERVICE CENTER, ,
RALEIGH, NC 27699-0000

0004363836

Raceived
00T 14 1

Alr Perrits Sebiion



R AvA
NCDENR

North Carolina Department of Environment and Natural Resources

Pat McCrory John E. Skvarla, lll
Governor Secretary
September 26, 2014

Mr. Edwin Causey
Manager, Sampson County
406 County Complex Road
Clinton, NC 28328

Dear Mr. Causey:

SUBJECT: Preliminary Determination and Air Permit Application Review
Enviva Pellets Sampson, LLC
Faison, North Carolina, Sampson County
Facility ID 8200152, Application No. 8200152.14B
Draft Air Quality Permit No. 10386R00

Enviva Pellets Sampson, LLC has applied to the North Carolina Department of Environment and
Natural Resources, Division of Air Quality, for approval of a Prevention of Significant Deterioration
(PSD) project for installing a wood pellet manufacturing facility.

The proposed project is subject to review under the North Carolina Administrative Code, Title

15A, Environment Management Subchapter 2D Section .0530 "Prevention of Significant Deterioration”
and Subchapter 2Q Section .0300 “Construction and Operation Permits”. The regulation in Subchapter
2D Section .0530 requires that a public notice be published in a newspaper that serves the area and that
local officials are informed of this project. A copy of the public notice, which will be published in the
Fayetteville Observer on September 29, 2014, is enclosed for your information.

U.S. Postal Service
CERTIFIED MAIL.. RECEIPT

g (Domestic Mail Only; No Insurance Coverage Provided)
IVl For delivery information visit our website at www.usps.comg
i Ol US|
u i 3 |-
n
m Postage | $
m
Certified Fee
1
fom | Return Receipt Fee F'o:: s
) (Endorsement Required) ere
= Restricted Delivery Fee
{Endorsement Required)
0o
. : T TowlP $
1641 Mail Service Center, Raleigh, North =3 ™ ostage & Fees
Phone: 919-707-8400 \ Internet: wr Sent 1o
=
An Equal Opportunity \ Affirative Action Employer - M: 2 f;rgg;\&t.[%o.;
r~ .

PS Form 3800. August 2006 See Reverse for Instructions



Mr. Causey
September 26, 2014

Page 2

If you wish to make any comments on this project, you should submit them in writing within
thirty (30) days of the date of public notice. If you have any questions regarding this matter,
please contact Kevin Godwin, of my staff in Raleigh at (919) 707-8480.

Sincerely yours,
Ko T Goder [

William D. Willets, P.E., Chief, Permitting Section
Division of Air Quality, NCDENR

Enclosure



PUBLIC NOTICE

PUBLIC NOTICE ON
PRELIMINARY DETERMINATION
REGARDING APPROVAL OF AN APPLICATION
SUBMITTED UNDER THE REGULATIONS
PREVENTION OF SIGNIFICANT DETERIORATION

Enviva Pellets Sampson, LLC has applied to the North Carolina Department of Environment and
Natural Resources, Division of Air Quality (DAQ) for approval of a project for installing a2 new
wood pellets manufacturing facility. The facility will be located at

5 Connector Road
Faison, NC

The project is subject to review and processing under the North Carolina Administrative Code,
Title 15A, Environment Management Subchapter 2D Section .0530 "Prevention of Significant
Deterioration" and Subchapter 2Q Section .0300 “Construction and Operation Permits”.

The permit application has been reviewed by the DAQ, Air Permitting Section, Raleigh, North
Carolina, to determine compliance with the requirements of the North Carolina Environmental
Management Commission’s air pollution regulations.

A preliminary review, including analysis of the impact of the facility emissions on local air
quality, has led to the determination that the project can be approved, and the DAQ air permit
issued, if certain permit conditions are met.

Sampson County is classified as an attainment area for National Ambient Air Quality Standards
for all criteria pollutants. Compliance with all ambient air quality standards and PSD increments
are expected.

Persons wishing to submit written comments or request a public hearing regarding the Air
Quality Permit are invited to do so. Requests for a public hearing must be in writing and include
a statement supporting the need for such a hearing, an indication of your interest in the facility,
and a brief summary of the information intended to be offered at such hearing.

Written comments or requests for a public hearing should be postmarked no later than October
29, 2014 and addressed to Kevin Godwin, Division of Air Quality, 1641 Mail Service Center,
Raleigh, North Carolina 27699-1641.

All comments received prior to this date will be considered in the final determination regarding
the Air Quality Permit. A public hearing may be held if the Director of the DAQ determines that
significant public interest exists or that the public interest will be served.



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

NC DENR Fayetteville Regional Office
Division of Air Quality or 225 Green Street, Suite 714
Air Permitting Section Fayetteville, NC 28301

217 West Jones Street
Raleigh, NC 27603

Information on the draft permit, the permit application, and the staff review is available by
writing or calling:

William D. Willets, P.E., Chief, Permitting Section
Division of Air Quality, NCDENR

1641 Mail Service Center

Raleigh, NC 27699-1641
william.willets@ncdenr.gov

(919) 707-8726

Sheila C. Holman
Director



Godwin, Kevin

From: Dale Overcash [DOvercash@trinityconsultants.com]

Sent: ‘ Tuesday, September 16, 2014 9:43 AM

To: Godwin, Kevin

Cc: - Alan McConnell; Michael Doniger; Joe Harrell ; Gina Hicks; Jonathan Hill

Subject: Enviva Sampson Draft Permit - Updates and Comments

Attachments: Enviva-Sampson-PSDp - Enviva Updates from Sept 2014 Application - 9-16-14.docx
Kevin,

Per your request from yesterday, please find an updated draft permit. | have included updates based on our recent
application. | have added those using Track Changes.

Additionally and based on our calls this morning | have added comments per your suggestion to the draft permit as a

reminder for DAQ to re-address the following:
1. Does Enviva need to perform efficiency testing on the WESP per permit condition No. 2.1-A.1.b. Please also see

my comments in the permit.
2. Itis our opinion that NC air toxics should be removed from the permit. As we discussed, we request that you

discuss this with William, Mark, and Rahul. Please also see my comments in the permit.
I have re-inserted the language for GHG compliance in Condition No. 2.2-A.2.e. (in my updated version).
The portable chipper (or backup chipper) is no longer part of the project.

If you have any questions regarding the above comments or if DAQ has any concerns with our requests, please advise
ASAP so that we can discuss the issues with DAQ.

Do you know when we will see a final draft permit?‘ Please advise if you can.

In closing, if you have any other questions, please advise.

................................................................................................................

Dale Overcash, P.E.
Principal Consultant

Trinity Consultants
One Copley Parkway, Suite 310 | Morrisville, NC 27560

Office: 919-462-9693 | Mobile: 919-274-3064
Email: dovercash@trinityconsultants.com |

Stay current on environmental issues. Subscribe today to receive Trinity's free Environmental Quarterly.
Learn about Trinity’s courses for environmental professionals.

D0 wa




The information transmitted is intended only for the person or entity to
which it is addressed and may contain confidential and/or privileged
material. Any review, retransmission, dissemination or other use of, or
taking of any action in reliance upon, this information by persons or
entities other than the intended recipient is prohibited. If you received
this in error, please contact the sender and delete the material from any
computer.
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4 SEP 17 20
DIVISION OF AIR QUALITY »
September 11, 2014 Alr Pomile Seciion
MEMORANDUM
TO: Kevin Godwin, Environmental Engineer, Air Quality Permitting Section
FROM: om Anderson, Meteorologist I, Air Quality Analysis Branch (AQAB)

THROUGH:% Cuilla, Supervisor, AQAB

SUBJECT:  Review of Dispersion Modeling Analysis — Enviva Pellets Sampson, LLC
Faison, NC Sampson County

Attached is a discussion of the modeling analysis for Enviva Pellets Sampson, LLC that
was conducted in support of the construction and operation of a new facility near Faison, NC.
The modeling was conducted in accordance with current PSD directives and modeling guidance.

An initial modeling analysis was conducted and approved by-the AQAB in June 2014; however,
the heat input value for the burner on the WESP has increased slightly, triggering review of
carbon monoxide (CO). Emission rates for other pollutants also increased marginally and some
stack parameters also changed. As a result, a revised analysis was conducted for the proposed
facility.

A summary of the modeling results is presented in Table 7.

c Mark Cuilla
Tom Anderson



ENVIVA PELLETS SAMPSON LLC, PREVENTION OF SIGNIFICANT
DETERIORATION (PSD) AIR DISPERSION MODELING ANALYSIS

Introduction

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

A summary of the modeling results is presented in the last topic, PSD Air Quality
Modeling Results Summary. A detailed description of the modeling and modeling methodology
is described below. -

Project Description / Significant Emission Rate (SER) Analysis

-Enviva Pellets Sampson, LLC (Enviva) plans to construct and operate a wood pellet
manufacturing plant in Sampson County near Faison, NC. Operations are expected to occur 24
hours per day, 7 days per week and 52 weeks per year. A facility-wide pollutant netting analysis was
accomplished and documented in Table 3-1 of the Enviva permit application. Six pollutants were
declared to exceed their PSD Significant Emission Rate (SER) and thus require a PSD analysis.
These emission rates are provided in the table below.

Table 1 - Pollutant Netting Analysis

Annual Emission Significant Emission PSD Review
Pollutant Rate (tons/yr) Rate (tons/yr) Required?

NO, 220.17 40 Yes
PMjyo 97.59 15 Yes
PM2,5 59.13 15 Yes
TSP 145.99 25" Yes'

SO, 27.42 40 No
CO 231.17 100 Yes
VOC’s 606 40 Yes

*N.C. requirement only.

Preliminary Impact Air Quality Modeling Analysis

An air quality preliminary impact analysis was conducted for the pollutants exceeding the




correspolnding ‘SER. The modeling results were then compared to applicable Significant Impact
Levels (SILs) as defined in the NSR Workshop Manual to determine if a full impact air quality
analysis-would be required for that pollutant.

The Enviva facility will be located near Faison, NC, in Sampson County. The facility area is
in the southeastern coastal plain with terrain being predominantly flat and is generally agricultural,
industrial, and forest land. For modeling purposes, the area, including and surrounding the site, is
classified rural, based on the land use type scheme established by Auer 1978.

Enviva evaluated the pollutants’ significant emissions using the EPA AERMOD model
and five years (2008-2012) of National Weather Service (NWS) surface (Fayetteville) and upper
air (Greensboro) meteorological data. Full terrain elevations were included, as were normal
regulatory defaults. Sufficient receptors were placed in ambient air beginning at the fenceline to

establish maximum impacts. Emission rates for this specific project were used and the
maximum impacts were then compared to the SIL. Since the results showed impacts above the
SILs for PM;o, PM; 5, and NO,, further modeling was required for those pollutants. The SIL
results are shown in Table 2.

Table 2 - Class II Significant Impact Results (ug/m°)

- Class II Significant
. Facility .
Averaging . Significant Impact
Pollutant . maximum c .
Period Impact Impact Distance
p Level (km)
1-hour 49.65 2,000
CO N/A
8-hour 38.35 500
M annual 4.62 1
. 24-hour 34.84 5 &
PM annual 1.19 3
> 24-hour 7.45 12 2
annual 2.29 1
NO; 3.0
1-hour 39.71 10

Class II Area Full Impact Air Quality Modeling Analysis

A Class IT Area NAAQS and PSD increment analysis was performed for PM;g, PM; 5, and




NO; to include offsite source emissions and background concentrations (NAAQS). Enviva used
AERMOD with the modeling methodology as described above. Off-site source inventories for both
increment and NAAQS modeling were obtained from NCDAQ and then refined by Enviva using the
NCDAQ approved “Q/D=20" guideline. For the NO, NAAQS analysis, 6 offsite sources (all from
the same facility) were used; the same sources were also used for the increment analysis. These
-sources, along with their emission rates, are provided in the attachments. For the PM;o and PM, 5
NAAQS and increment analyses, no offsite sources were included since Enviva is the only facility to
trigger review for those pollutants since their respective established baseline dates.

Enviva used an appropriate array of receptors beginning at the declared fenceline and
extending outward to 5 kilometers. PM;, background concentrations were obtained from the
Cumberland County PM¢ monitoring station. The Duplin County monitor was used for PM; 5
background concentrations. NO, background concentrations were obtained from a monitor located
in Paulding County, GA since it was judged to be most representative of the rural NO, background
concentrations for the Sampson County region. The modeling results are shown in Table 3 and
indicate compliance with the NAAQS for PM;o, PM, 5, and NO,.

Table 3 - Class IT Area NAAQS Modeling Results

Maximum
Onsite &
Offsite Source | Background Total
Averaging |  Impacts Concentration | Impact | NAAQS %
Pollutant Period (ug/m3) (ug/m3) (ug/m3) | (ug/m3) | NAAQS
PM;o 24-hour 29.62 25.00 54.62 150 36
PM, 5 24-hour 5.32 19.00 24.32 35 67
o annual 1.19 7.76 8.95 12 75
NO, 1-hour 46.27 32.10 78.37 188 42
annual 3.14 5.30 8.44 100 8

In the CLASS II increment analysis, Enviva used the same onsite sources, fenceline, and
receptors as in the NAAQS analysis. The emission rates modeled are provided in the attachments.
The Class II Area increment modeling results are shown in Table 4 and indicate compliance with the

Class II Area increments.



Table 4 - Ciass IT Area PSD Increment Modeling Results

Maximum
Onsite &
Offsite Source PSD

Pollutant Averaging Impacts Increment Y%
Period (ug/m’) (ug/m3) | Increment

PMyg 24-hour 29.62 30 99

annual 4.62 17 27

24-hour 7.60 9 84

e annual 1.31 4 33

NO; annual 3.14 25 13

Non Regulated Pollutant Impact Analysis (North Carolina Toxics)

Enviva also modeled TSP and eight toxics using AERMOD with the same receptor array and
meteorology as used in the NAAQS analysis. A list of the facility sources and emission rates used
are attached to this document. All pollutants demonstrated compliance on a source-by-source basis
with the NC’s AAQS or Acceptable Ambient Level (AAL). The maximum concentrations as shown
in Table 5 occurred along the fenceline.

Table 5 — Non-Regulated Pollutants Modeling Results

Max
Averaging Facility
Pollutant Period Impact AAL Percent of
(ng/m3) (ng/m3) AAL

annual 10.5 75 14
TSP 24-hr 74.1 150 49
Arsenic annual 1.00e-5 2.3e-4 4
Benzo(a)pyrene annual 2.00e-5 3.3e-2 <1
Cadmium annual 1.91e-6 5.5e-3 <1
Chlorine 1-hour 0.13 900 <1
24-hour 5.5e-02 37.5 <1
Formaldehyde 1-hour 6.32 150 4
Hexachlor.dioxin annual 1.00e-5 7.6e-5 13




Hydrogen chloride 1-hour 0.31 700 <1
Vinyl chloride annual 1.20e-4 038 <1 |l

L

Additional Impacts Analysis

Additional impact analyses were conducted for growth, soils and vegetation, and visibility
impairment.

Growth Impacts

Enviva is expected to employ approximately 80 full-time people, most of which are
expected to come from the existing local population. Therefore, this project is not expected to
cause a significant increase in growth in the area.

Soils and Vegetation

The facility is located in the northern coastal plain of North Carolina. The local geography is
flat with a mix of forests, agricultural crops, and herbaceous vegetation. By way of the NAAQS
analyses of this submission, Enviva demonstrated that the impacts were below the established
standards — both the primary and secondary NAAQS. The impacts were also below EPA established
thresholds for soil and vegetation effects (described in detail in Section 6.3 and Table 6-1 of the
modeling report). Thus, the Enviva project is not expected to cause any detrimental impacts to soils
or vegetation in the area.

CLASS II Visibility Impairment Analysis

A Class Il visibility impairment analysis was not conducted since there are not any visibility
sensitive areas with the Class II Significant Impact Area.

Class I Area - Additional Requirements

There are three Federal Class I Areas within 300 km of the Enviva project — Swanquarter



NWR, James River Face Wilderness, and Cape Romain National Wildlife Refuge. The Federal Land
Manager for each of those areas was contacted and none of them required any analysis; therefore, no
analysis was conducted by the applicant.

CLASS 1 SIL Analysis

AERMOD was also used to estimate impacts for the Class 1 SIL analysis. Even though the
distance to the closest Class 1 area, Swanquarter NWR, exceeds 50 km, the threshold distance at
which a long-range transport model is typically used, receptors were conservatively placed at 50 km
from the Enviva facility. NO,, PM, 5, and PM, all modeled below the EPA-established, CLASS 1
SILs, and thus no CLASS 1 increment modeling was required. Table 6 provides the results of SIL
modeling.

Table 6 - Class 1 Significant Impact Results (ug/m°)

Averagin Max. Impact EPA .
rollatant Period . | a1 50 lon s, | %S
NO, Annual 0.008 0.1 8
PMy .24-hr ' 0.166 0.32 52
Annual 0.007 0.16 4
PM, 5 24-hr 0.042 0.07 60
' Annual 0.003 0.06 5

PSD Air Quality Modeling Result Summary

Based on the PSD air quality ambient impact analysis performed the proposed Enviva Pellets
Sampson, LLC facility will not cause or contribute to any violation of the Class 11 NAAQS, PSD
increments, Class 1 Increments, or any FLM AQRVs. A summary of the modeling results is presented in
Table 7.

Note: Tables follow below.
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TABLE 7 — Enviva Pellets Sampson, LLC PSD AIR QUALITY MODELING

RESULTS
SER Evaluation
Annual
E/R SER
Pollutant | (Tons) (Tons/yr)
NO, 220.17 40
PM;, 97.59 15
PM, s 59.13 15
TSP 145.99 25
SO, 27.42 40
CO 231.17 100
VOC’s 606 40
Class II Area SIL Analysis
Maximum
Averaging | Impact SIL SIL
Pollutant | Period (ug/m?) (ug/m®) | Exceeded
co 1-hour 49.65 2,000 No
8-hour 38.35 500 No
PM, annual 4.62 1 Yes
24-hour 34.84 5 Yes
annual 1.19 3 Yes
PMas s hour 7.45 1.2 Yes
annual 2.29 1 Yes
N0 1-hour 39.71 10 Yes
Class II NAAQS Analysis
Maximum
Onsite & Offsite Back
Source Ground Total
Averaging Impacts Conc Impact | NAAQS %
Pollutant | Period (ug/m®) (ugm’) | (ug/m®) | (ug/m® | NAAQS
- PMy 24-hour 29.62 25.00 54.62 150 36
PM, 5 24-hour 532 19.00 24.32 35 67
‘ annual 1.19 7.76 8.95 12 75
NO, 1-hour 46.27 32.10 78.37 188 42
annual 3.14 5.30 8.44 100 8




Class I1 Increment Analysis

Maximum
- Onsite & Offsite
Source PSD
Averaging Impacts Increment %
Pollutant Period (ng/m3) (ng/m3) | Increment
PM,, 24-hour 29.62 30 99
annual 4.62 17 27
24-hour 7.60 9 84
PMes annual 1.31 4 33
NO; annual 3.14 25 13
Class I Area SIL Analysis
Max.
Averaging | Impact EPA
Pollutant Period at 50 km SIL % SIL
NO, Annual 0.008 0.1 8
24-hr 0.166 0.32 52
PMj,
Annual 0.007 0.16 4
24-hr 0.042 0.07 60
PMzs Annual 0.003 0.06 5
Non-Regulated Pollutant Analysis
Max
Facility
Pollutant Averaging Period Impact AAL Percent of
(ug/m3) (ng/m3) AAL
annual 10.5 75 14
ISP 24-hr 74.1 150 49
Arsenic - annual 1.00e-5 2.3e-4 4
Benzo(a)pyrene annual 2.00e-5 3.3e-2 <1
Cadmium annual 1.91e-6 5.5e-3 <1
Chlorine 1-hour 0.13 900 <1
' 24-hour 5.5e-02 37.5 <1
Mercury 24-hour 2.95¢-4 0.6 <1
Nickel 24-hour 2.78e-3 6 <1
Phenol 1-hour 18.5 950 2
Vinyl chloride annual 1.15e-4 0.38 <1




Table 5-4. Modeled Source Locations

Model {FEMAE UTHEN Elevation
in Description {=) {m) {m}
EFl Thyer WESP Stack 56,7486  3.8%02041 5L91
£P2 Hameermil] Filter #1 and #2 F5EE91.4 3,890,157.1 R2BY
EP3 Hamemarmil Filter £3 and ¥4 7566864 38901525 5203
EPg Hamunermi] Filter #5 and #6 7566800 3,890,147.1 5282
EP5 Hameoermil Filter 87 and #8 56,6745  3890,142.4 5201
ERS Pellet Siko Bin Vent 7566262  3,090,120.9 5198
EP7 Pellet Cooler #1 Cyclone T56,6189 38901004 5196
EPg Pellet Cooler #2 Cyclone 7866159  3890,097.4 3197
EPG Pellet Cooley #3 Opclone 756,612.2 3.0%0.093.8 51.%8
EF1D Peliet Cooler 34 Cyclone 756,6080 38900894 5199
EPil Pallef Cooley #5 {yclone 756,6043  3.890.0B6.0 5199
P12 Petlet Cooler #6 Cyclone 7566016 38900833 51.98
EP13 Emergency Generator 7566570 389022540 5252
BP14 Firewater Pump 56,5359 30895806 5193
EPIS Fines Pist Bin Vent 756,7003  3890,164.4 52.13
EP16 Pinished Goads Dust Collection Stack 56,5370 38900360 51.94
EPi7 Greenwood Bammermild #1 Bin Vent 7567283 38902724 51,93
EPIB Creenwood Hammenmitl #2 Bin Vent 7567206  3890.266.6 51.9¢
EP1Y Dryer Qut Conv. Tait Bin Vent 7567200 38902150 5213
EPZG Dryer Qut Conv. Head Bin Vent 7566920  3890,181L.2 5225

PAVEDRDS Pared Roadway 7367310  3889,7835 5y




Table 5-5. Modeled Stack parameters

Stack Stack Exit Stack

Model Height Temperatire  Valocity Diametar

{1 () (=) {i/3) (=}

EP1 28.68 450,53 10.5% 3.05
Ep2 18.46 31093 1380 114
EP3 1646 310.53 1288 114
EP4 i6.45 11093 1380 114
EPS 16,46 3:6.93 13.80 114
EP& 23.77 305.37 001 D40
EP7 2286 31648 1648 066
| EPR 22,85 31648 146.48 .66
. EP2 2288 316.48 146.48 066
| EPLO 2286 31648 14548 .66
£P11 2286 1848 16.48 0.66
£P12 22.86 31648 1648 {156
£P3 4.57 q919.82 F8.30 009
EP14 457 954,00 100,18 0.0
EP1S 2042 29300 (18133 093
EPi1S 742 21093 14.35 122
EPiY 1219 29306 1617 0.61
g b 12.19 233.00 1&17 661
BP9 4,57 293.00 01 0.40

EFZ0 1585 293.00 001 040




Tahle 5-7. Modeled Emission Rates

— e
Model Modeled Emission Rates {g/5)
1] se PMae PMizs e NG,
Pl 1488400 1.ASEH00 1.486+00 6635400 6.31E+00
P2 1.305-01 1.308-01 454504 . .
EP3 1,30E-0L 130801 454504 . .
EP4 1,305 130801 454505 . -
EPS 1.30B-0¢ 130801 454508 - .
EP6 106E-02 1.06E02 106802 . -
EP7 2835601 743602 9,11E-03 . .
EPS 285601 7.43802 911803 . -
EF? 285E-01 7.438-02 9,11503 . .
EP1D 2.858-01 7.43E6-02 91103 -
EP11 285561 743E-02 911603 . .
EP12 2 B5E-01 743802 9. 01E03 2.05E-02 1L4E01
EP15 1.045-02 104502 LO4E62 9.05E-02 1.04E-01
EP14 1.045-02 184502 104502 « .
EPIS 4230402 423802 423502 = :
EPi6 1.53E-01 14080 537504 -
EP17 4.37E07 4 32E-02 432602 .
EPLS 432602 432E02 432502 .
| EFE9 4 32663 432803 4 32E-D3 - -
| EPZO 432603 437803 432803 -
PAVEDRDS® 987507 L97E07 485608 - .

* Area you ree embssion sates exprissed per unit ares (gfs/m’)

Table 5-8. Modeled TAP Emission Rates

Model Modeled TAP Emission Rates {g/s)

iD ARSENIC BAP CADMIUM | CHLORINE FGRM ~1-HXCLPDXN HCL VNYLCHLR
EP1 412505 | 672E-05 | 7.68E-06 | 2.04E02° | SBBEOL| 4.13E-05 | 491E02 | 4.65E04
Ep2 0.00E+00 0.GOE+G0 0.00E+00 0.GOE+0C 1.14E-02 0.00E+00 0.00E+00 0.00E+00
FP3 0.00E+00 0.Q0E+00 0.00E+00 0.G0E+G0 1.148-02 0.00E+00 0.00E+00 0.00E+00
EP4 0.00E+00 0.00E+00 0.00E+00 0.00E+GO 1.14E-02 G.00E+00 0.00E+00 0.00E+00
EP6 0.00E+00 | 0.00E+00. | 0.00E+00 | 0.00E+GO | 7.59E-03 | O0.00E+00 | 0.00E+00 | 0.GOE+00
£P7 0.00E+00 | O0.00E+00 | 0.00E<00 | 0.00E+00 | 7.59E-03 | 0.00E+0C | 0.00E+00 | 0.00E+00
£P8 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 7.59E-03 | O0.0CE+00 | 0.00E+00 | O.00E+00
EP9 - Q.0BE+00 0.00E+00 0.00E+00 0.00E+00 -7-.59!_3-.03»- 1 0.00E+0D 0.00E+00 0.00E+60
EP10 0.00E+00 | D.00E+00 | 0.00E+00 | 0.00E+00 | 7.598-03 | 0.00E+00 | 0.00E+00 | 0.00E+00
EP11 0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 | 7.598-03 | 0.00E+00 | 0.00E+00 | O0.00E+00
EP12 0.00E+00 | 4.15E-08 | D.00E<00 | 0.00E+00 | 260E-04 | O0.00E+00 | 0.00E+00 | O.00E+00
£Pi3 G.00E+00 4.15E-08 0.00E+00 0.00E+00 2.60E-04 0.00E+00 0.00E+00 0.60E+00




L)

Tahé G-1. Modeled ND, Invenkory Soarces

Smisstan Suack Estt Exit " ek
BTW-B EM-N Elevatbon, Aate Height ToEape. Vefocity  Dismeter

Modet 10 - Descriotion fm) faEy fmnl {nfs} fan) &} fnds) fra}
PFLEEL B Farks se BAFLY M4 SeE . BFIH9FLE 0z ITEEDL 2049 HIRTE g 539
HFLEEZ LEB A0 Tucbine 12/13 TEHEEAE  AMASCLO 2497 53VEN1 3044 ATRTE 47T 53¢
HFLBEY IC Torbeess 2/374 Sk JUdSe40 39388610 2497 237852 k= VBRI e 344
H¥L.ER4 finits 182 Btack F645640  AHH4510 2457 ZALEHG] 9344 4105083 R4 €13
HFLEES nit ¥ BnilerSack 64,640 301858610 45 A95E283 91.44 42348 46,60 5.0

HFLERS (it &4 645640  3BIS9814 pix 2 BT R1LE ] HIEFL 577 539




Notes for DAQ Meeting on 9/3/14

Proposed attendees:

William Willets, Mark Cuilla, Kevin Godwin (via phone), Alan McConnell, Dale Overcash

This amended application includes the following changes:

Change the heat input of the dryer from 205 to 250.4 MMBTU/hr

Change the dry hammermill arrangement to have 8 hammermills, 8 cyclones, 8 baghouses and
4 stacks (2 baghouses to a stack)

Change the dust collection from the hammermlll area to vent to the dry fines operation
baghouse.

The above changes result in the following required upgrades to the application:
<tTRe-calculate emissions for each of the above changes
£2.—Trigger PSD for CO from the dryer which requires the development of a BACT limit (0.21

o uv kW

8.

9.

Ib/MMBTU) and modeling

A reevaluation of BACT for the dryer for PM, PM-10, PM-2.5, NOx & GHG

A change in the dryer filterable PM/PM-10/PM-2.5 BACT limit from 0.086 to 0.105 Ib/ODT

An increase in the annual GHG BACT limit (TPY)

A reevaluation of BACT for PM, PM-10, and PM-2.5 for the dry hammermills and the dry fines
operation (same BACT, but slight changes in Ib/hr & TPY due to flow changes)

Updated modeling (NAAQS, Increment and air toxics) for all sources — air toxics evaluated
qualitatively based on a discussion with DAQ

Update the other analyses (as required based on the updates as listed above)

Update DAQ application forms

10. Update and resubmittal of the application to DAQ



Godwin, Kevin

From: Dale Overcash [DOvercash@trinityconsultants.com]

Sent: Monday, July 21, 2014 1.27 PM

To: Godwin, Kevin

Cc: Joe Harrell ; Michael Doniger; Alan McConnell; Gina Hicks; Jonathan Hill
Subject: Enviva - Updated Information for the Sampson Application
Attachments: Enviva Sampson NC Revised Pages 7.18.2014.pdf

Kevin,

Please find updated pages for the most recent updates to the application. These updates address changes to the NOx
and VOC emission rates. As such, the attached are as follows:

1.  Updates to BACT for dryer NOx and VOC {Section 4);

2.  Updated NOx and VOC calculations and plant emission summaries (Appendix B); and
3.  Updates to the NOX and VOC BACT summaries (Appendix B).

We have included PDF copies of only the pages that have changed in the application.

If you have any questions, please advise.

Dale Overcash, P.E.
Principal Consultant

Trinity Consultants
One Copley Parkway, Suite 310 | Morrisville, NC 27560

Office: 919-462-9693 | Mobile: 919-274-3064
Email: dovercash@trinityconsultants.com |

Stay current on environmental issues. Subscribe today to receive Trinity's free Environmental Quarterly.
Learn about Trinity’s courses for environmental professionals.

The information transmitted is intended only for the person or entity to
which it is addressed and may contain confidential and/or privileged
material. Any review, retransmission, dissemination or other use of, or
taking of any action in reliance upon, this information by persons or
entities other than the intended recipient is prohibited. If you received
this in error, please contact the sender and delete the material from any

1
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4.4.1.2. Eliminate Technically Infeasible Options

Conventional SCR and Regenerative SCR: As discussed in the previous section, there are substantial
technical concerns about poisoning/blinding of catalysts utilized within a conventional SCR system and
our research indicates that there are no such systems operating on source similar to the wood-fired
dryer burner system anywhere in the world. RSCR has not been demonstrated on a wood chip dryer in
the past. Potential impacts of salts carry over from the WESP needed for particulate matter control may
poison catalyst and, furthermore, the low temperate of the exhaust from the WESP (~170 °F) makes
reheat necessary for appropriate catalyst operating temperature impracticable. Thus, both conventional
SCR and RSCR are considered undemonstrated/ technically infeasible technologies for wood dryers.

Despite questionable technical feasibility of SCR and RSCR, this analysis has nonetheless assumed for the
purposes of this economic analysis that a SCR and RSCR system are technically feasible.

4.4.1.3. Rank Remaining Control Technologies by Effectiveness

There are three NOy control technologies that have been considered technically feasible for the boilers -
RSCR, conventional SCR, and SNCR.

4.4.1.4. Evaluate Most Effective Control Option (Impacts Analysis)

4.4.1.4.1 RSCR (0.068 lb/MMBtu NOy)

Economic Impacts

A detailed cost evaluation of RSCR is included in Table D-1. As shown in Table D-4, a cost effectiveness
of approximately $17,723 per ton of NO, was estimated. This costis considered prohibitive, and RSCR is
therefore eliminated from further consideration in the BACT evaluation.

Energy Impacts

Energy requirements for a RSCR system consist primarily of the power needed for the fan and fan power
to overcome catalyst pressure. It is estimated that the energy impact associated with itis approximately
2.80 x 106 KWH/yr. This value does not include the energy for re-heating the gas stream.

Environmental Impacts
There are no major adverse environmental impacts.

4.4.1.4.2 SCR.(0.068 b/MMBtu NO)

Economic Impacts

As presented in Tables D-2 and D-5, SCR can achieve an annual average NOx level of 0.068lb/MMBtu at
approximately $23,759/ton of NOx reduction. This cost is considered prohibitive, and SCRis therefore
eliminated from further consideration in the BACT evaluation.

Energy Impacts
Energy requirements for an SCR system primarily consist of the power needed for ammonia injection. It
is estimated that the energy impact associated with SCR control is approximately 2.54 x 104 KWH/yr.

Environmental Impacts
There are no major adverse environmental impacts.

4-9



4.4.1.4.3 SNCR (0.150 lb/MMBtu)

After discussions between Enviva and a major SNCR vendor, and some testing of the efficiency of an
SNCR on an average basis, an SNCR control option of 0.150 Ib/MMBtu was determined to be an
achievable emission rate due to inherent limitations on the effectiveness of this control device in the
proposed burner system.

Economic Impacts
As shown in Tables D-3 and D-4, the SNCR can achieve a N Oxlevel of 0.1501b/MMBtu at approximately

$3,501/ton of NOy reduction. This cost is not considered cost effective given the negligible impact of the
dryer on air quality. As discussed in Section 5, the maximum modeled one-hour average concentration
for nitrogen dioxide (NO,) is only 65.1 pg/m3 (including a background of 32.1 ng/ms3), which is
approximately 35% of the NAAQS. The maximum dryer contribution is only 16.6 pg/m3at the maximum
receptor.

Energy Impacts

Energy requirements for an SNCR system primarily consist of the power needed for ammonia injection.
Itis estimated that the energy impact associated with SNCR control is approximately 2.8 x 104 KWH /yr.

Environmental Impacts

There are no major adverse environmental impacts.

4.4,1.5. Select BACT

J(ebaseline emission rate proposed by the dryer vendor of 0.20 lb/MMBtu utilizing good combustion
practices and low NOx burners is proposed as BACT.

4.4.2. Particulate Matter (TSP/PM1o/PMz,5)

Particulate matter (TSP/PMio) is emitted as both filterable and condensable particulate matter. Enviva
has designed the rotary dryer system with three identical simple cyclones, considered the baseline level
of control, for particulate matter removal.

4.4.2.1. Identify Control Technologies

Potentially applicable TSP/PM1o add-on control technologies (in addition to the base simple cyclones)
are:

e Baghouse,
*  Electrostatic Precipitator (ESP), and
* WetElectrostatic Precipitator (WESP).

Baghouse: A fabric filtration device (baghouse) consists of a number of filtering elements (bags) along
with a bag cleaning system contained in a main shell structure incorporating dust hoppers. Fabric filters
use fabric bags as filters to collect particulate matter. The particulate-laden gas enters a fabric filter
compartment and passes through a layer of particulate and filter bags. The collected particulate forms a
cake on the bag, which enhances the bag’s filtering efficiency. However, excessive caking will increase
the pressure drop across the fabric filter and reduce its efficiency. A phenomenon known as “blinding”
occurs when cake builds up to the point that air can no longer pass through the baghouse during normal
operation or the baghouse becomes clogged with wet and/or resinous compounds.

4-10



with an established VOC control efficiency over an extended period of time, this technology is not
considered to be a feasible control technology.

B10-OXIDATION / BIO-FILTRATION: In the case of the bio-oxidation or bio-filtration, many questions still
remain regarding the technology’s efficacy to effectively remove VOC and HAP emissions at the Enviva
plant. '

To our knowledge, use of this technology has not been demonstrated in practice at a pellet
manufacturing facility. Due to the undemonstrated nature of this technology at a pellet manufacturing
facility, it has been eliminated from further consideration in this BACT analysis.

REGENERATIVE CATALYTIC OXIDATION: There are no wood pellet manufacturing facilities using RCOs
and operation of RCOs downstream of drying operations utilizing WESPs for particulate control, which
will be used at this facility, are prone to major corrosion and catalyst fouling due to deposition of
entrained salts and high operating temperatures. Due to operational problems and the undemonstrated
nature of use of an RCO after a WESP in the wood pellets manufacturing industry, use of RCO control is
rejected from further consideration.

4.4.3.3. Rank Remaining Control Technologies by Effectiveness

After eliminating the technically infeasible control options, Enviva has determined the following options
remain and has ranked them in order of greatest to least control of VOC emissions:

o Regenerative thermal oxidation (RTO).
4.4.3.4. Evaluate Most Effective Control Option (Impacts Analysis)

4.4.3.4.1 Regenerative Thermal Oxidation (0.107 lb/ODT VOC)

Economic Impacts

Results of the economic impacts evaluation for operation of the RTO are presented in Tables D-7 and D-
8. Capital and operating costs are based on vendor quotes, OAQPS Manual, and past permitting
experience. Other cost impacts are estimated using EPA cost methodologies. Table D-7 presents a
breakout of costs used in the economic impacts evaluation.

Capital Costs for the RTO are provided to Enviva by GEOENERGY. Economic Life of the RTO of 10 years
was also supplied by the vendor, which is also consistent with Trinity experience.

As shown in Tables D-8, the cost-effectiveness of operation of the RTO is approximately $7,245 /ton VOC,
which is considered cost prohibitive, particularly when considering that operation of the unit will have
negligible impact to ozone formation in this rural region of the state, which is “NOx limited.”

Please also refer back to the discussion of the MDF plant in central NC that was previously mentioned
above in Section 4.1.3. In that application, their cost effectiveness for a RTO based on actual costs and
operating data was $5,283 /ton. Enviva requests that DAQ consider the above referenced RTO cost data
in its review of our application, not only for this drying operation, but also for the other VOC sources at
our pellet manufacturing facility

Energy Impacts
The additional energy required to operate the RTO is about 5.2 x 106 KWH/yr.

4-14



Environmental Impacts

There are adverse impacts from the operation of an RTO in the form of increased emissions of criteria
pollutants, particularly NOx which can lead to increased formation of ozone in NO-limited regions like
Sampson County, and GHGs emitted as by-products of natural gas used for supplemental fuel and actual
VOC destruction. :

4.4.3.4.2 Process Design (1.07 lb/ODT VOC)

There are no adverse economic, energy, or environmental impacts associated with designing the process
to utilize at least 25% hardwood and incorporating a low temperature drying system. Use of hardwood
has been used to establish baseline emissions and results in a VOC reduction compared to a traditional
softwood mill. :

4.4.3.5. Select BACT

Because RTO abatement technology is deemed to be cost prohibitive, the plant will utilize process
design to minimize total VOC emissions to 1.07 lb/ODT on an annual average basis.

4.4.4. Greenhouse Gases (CO2, CH, N20)

OnJuly 1, 2011, EPA signed the Deferral for CO2 Emissions from Bioenergy and Other Biogenic Sources-
under the Prevention of Significant Deterioration (PSD) and Title V Programs to defer permitting of
these sources for a three-year period. On July 12, 2013, federal appellate judges vacated EPA’s deferral
rule for the GHG permitting of biomass-fired units. On July 21, 2014, per 40 CFR Part 51.166(b)(48), the
rule no longer allows the exclusion of €Oz from review under PSD. Therefore, as discussed with N CDAQ,
Enviva is providing a GHG BACT analysis for the wood dryer.

Since there will be a major emissions increase of GHGs from the wood-fired dryer, a BACT analysis for
GHGs is being conducted on this unit, For a combustion unit, GHG emissions of CO, CHs, and N 20 are
anticipated as a result of the combustion processes; therefore, a BACT review must be conducted for
COze.

The U.S. EPA issued several new guidance documents related to the completion of GHG BACT analyses.
The following guidance documents were utilized as resources in completing the GHG BACT evaluation
for the proposed project:

> PSDand Title V Permitting Guidance For Greenhouse Gases, March 2011 (hereafter referred to as
General GHG Permitting Guidance)14

> Guidance For Determining Best Available Control Technology For Reducing Carbon Dioxide Emissions
from Bioenergy Production, (March 201 1) (hereafter referred to as Bioenergy Permitting
Guidance)15

14 U.S. EPA, Office of Air and Radiation, Office of Air Quality Planning and Standards, (Research Triangle Park,
NC: U.S. EPA EPA-HQ-0AR-2010-0841-0001, March 2011).
http://www.epa.gov/nsr/ghgdocs/ghgpermittingeui nce.pdf

13U.S. EPA, Office of Air and Radiation, Office of Air Quality Planning and Standards, (Washington, DC, March
2011). http://www.epa. gov[nszzghgdog§Zbioenergyguidance.pdf
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4.13. SUMMARY OF PROPOSED BACT EMISSIONS LIMITS

Table 4-3: Proposed BACT Table

. Proposed Emission Limit
Source Pollutant Contro!/Operaﬂon Emission Limit Units
NO, Good combustlon_practlces; 0200 Ib/MMBtu
) bumer design
Dryer System TSP/PM,o/PM, s (filterable) Cyclones + WESP 0.086 b/ODT
vOoC Process Design 1.07 Ib/ODT (annual)
. - 0.004/ 0.004/
Green Wood TSP/PM;o/PM; 5 (filterable) Bin Vent Filter 000014 gr/cf
Hammermills = -
VOC Good operating & maintenance 027 Ib/ODT
procedures
Hammermill Area TSP/PM, o/PM; 5 (filterable) Fabric Filter 00?)4/;)03334/ gr/cf
- 0.004/ 0.004/
TSP/PM,0/PM; 5 (filterabl + Fabric F /
Dry . SP/PM, o/PM, s (filterable) Cyclones + Fabric Filter 000014 gr/cf
VOC Process Design 0.24 Ib/ODT (annual)
Pellet Mill Feed Silo TSP/PM, o/PM_ 5 (filterable) Bin Vent Filter. 0.004 gr/cf
Pellet Mill Fines Bin TSP/PM, o/PM, 5 (filterable) Bin Vent Filter 0.004 gr/cf
Final Product Handling | TSP/PM;o/PM s (filterable) Fabric Filter 0'%8'1?4/ gr/cf
0.022/ 0.0057/
TSP/PM,; o/PM, 5 (filterabl 1 y /cf
Pellet Coolers : 10/PMy 5 (iterable) SR 0.0007 e
VOC Process Design 0.85 Ib/ODT (annual)
Log Bark Hog voC Fugitive - N/A N/A N/A
Chipper vOC Fugitive - N/A N/A N/A
Storage Tanks VOC Fugitive - N/A N/A N/A
Green Wood Handling TSP/PM;o/PM, 5 Inherent Moisture N/A N/A
. TSP/PM;4/PM2 5 Inherent Moisture N/A N/A
Storage Piles Tt
VOC Fugitive - N/A N/A N/A
Roads TSP/PM,o/PM; 5 Paving & Water Spray N/A N/A
Fmergency Generator All Pollutants NSPS Certification N/A N/A
Firewater Pump All Pollutants NSPS Certification N/A N/A
Backup Chipper All Pollutants NSPS Certification N/A N/A
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LS

7200 Wisconsin Avenue J
Suite 1000 &
Bethesda, MD 20814 USA |

+1(301) 657 5560 |
fax (301) 657 5567 [

www.envivabiomass.com B

July 16, 2014

William D. Willets, P.E.

Chief, Permitting Section

North Carolina DENR, Division of Air Quality
1641 Mail Service Center

Raleigh, NC 27699-1641

Via e-mail to will’iamrwillets@nédenr.gbV and First Class Mail

RE: Enviva Pellets Sampson, LLC — Air Permit Application Review
Dear Mr, Willets:

‘The purpose of this letter is to provide DAQ with updated information regarding the dryer to be
constructed at Enviva’s Sampson County facility, and to provide additional information on the critical
differences between existing pellet dryers with VOC emission controls, and the dryer proposed to-be
constructed without controls at the Sampson facility. Attached to this e-mail are three documents: (1)
Kilpatrick Townsend’s memorandurn to DAQ dated October 10, 2013 (submitted previously), (2) a letter
from TSI (a dryer manufacturer) dated December 6, 2013 (submitted previously), and (3) an updated
letter from TSI dated July 16, 2014 (new submission).

Enviva has selected TSI as the vendor to construct the dryer at Enviva’s Sampson facility. Enviva
believes that the attached June 2014 letter from L TSI further supports Enviva’s contention that the dryer
planned for construction at the Envwa Sampsen facility represents an lnherentiy lowenng emitting pellet
dryer that is substantlally drfferent ﬁom any pellet dryer cur currently in operation “and eqt equlpped with RTO
control. Importanﬁy, TSIis the manufacturer of the dryers at Green Circle, Georgia Biomass, and
German Pellets (equipped with RTOs) In its 112(g) MACT analysis, DAQ had previously raised
concerns about the German Pellets dryer (of the three, the closest comparison to Sampson) being similar
to the dryer proposed by Enviva. TSI’s June 2014 letter points out further and quite significant
distinctions between the dryer proposed by Enviva and exwtmg dryers with RTO controls,

The following is a full statement of Enviva’s argument that the proposed Sampson dryer should not be
required to be controlled under a 112(g) MACT condition.

1. Laboratoty and performance testing by Dr. John Richards, Ph.D. of Air Control Techniques has
confirmed that smoldering and combustion of raw matenals in the Q mg:pmeess result in dramatically
hig] g,her VOC and HAP emissions. “Enviva Sampson will be designed to combme carefully managed dryer
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temperature, retention time, gas mixing space, and moisture content of the wood to minimize smoldering
and combustion in the dryer. The TSI diyer for Sampson will use a combination of (1) engineered
mixing of dryer flue gas with furnace hot gases beyond previous TSI dryers, (2) an improved dryer drum
flighting system to further segregate particles by size for appropriately paced drying while preventing hot
gas streaking; (3) reduced air leakage into the system, and (4) high humidity in the dryer. These elements
of the proposed dryer result in lower VOC and HAP emissions.

2. TSI has determined that the key to minimizing VOC and HAP emissions from a wood pellet dryer is
to minimize the temperature of wood within the dryer drum. While competitors are attempting to limit
overall air temperature, the TSI dryer uses a high humidity environment (wet bulb temperature of about
170 degrees F, and actually “sweating” moisture from the wood) to achieve the same goal more
effectively. Enviva’s operations are also distinguished from competitors by drying to a higher moisture
content in the final wood product exiting the dryer. Enviva Sampson will typically dry raw material
down to approxi}nately 17%, compared to Enviva’s competitors such as German Pellets that dry wood
down to <10%. The net result of precision wood temperature and moisture management in the dryer,
coupled with not drying the wood as completely as competitors (inaintenance of a higher moisture
content in wood exiting the dryer), is lower emissions of HAP and VOCs; i.e. an inherently lower-
emitting dryer.

3. Critical engineering differences between the dryer proposed for Enviva’s Sampson facility and
existing dryers controlled by RTOs are discussed in detail in the June 2014 TSI letter. These include a
newly designed recycle bustle, the use of two turbulators (rather than the typical one), considerably
longet hot gas ductwork (3x that of German Pellets) to allow for more homogeneous gas mixing and
resulting temperature control, and a redesigned flighting system, Please see the June 2014 TSI letter for
more details.

4. The net result of the innovative TSI design is an inherently lower emitting dryer with projected
uncontrolled VOC emissions of approximately 0.95 Ibs/oven dried ton when using a 75% softwood /
25% hardwood mix.

Please contact me if I can provide any additional information to assist in your review of the Enviva
Pellets Sampson permit application.

sinwﬁl%

Norb Hintz, P.E.
Senior Vice President, Chief Engineer

Attachments

cc:  Kevin Godwin, NC DAQ
Dale Overcash, Trinity Consultants
Alan McConnell, Esq. ‘

Sgora s : — = g e S SR I T
Enviva LP | 7200 Wisconsin Ave | Suiie 1000 ] &
41 {301 657 5560 | Fax (3011 687 5867 v



S/

Responsible Inpovation

Enviva July 16%, 2014

North Carolina
RE: VOC and HAP emissions

The purpose of this document is to discuss the VOC and HAP emissions from Single Pass Recycle
Rotary Dryer Drums. This document is to be used only by Enviva and North Carolina State Emissions Agency;
this document is not to be shared with any other parties.

TSI is a major supplier of Dryer Systems to the Oriented Strand Board Plants, Particle Board Plants,
‘and Pellet Plants. To date TSI has supplied Dryer Systems to four of the World's largest Pellet Plants, those
being Green Circle in Florida (600,000 mtpy), Georgia Biomass in Georgia (750,000 mtpy), German Pellets in
Texas (600,000 mtpy), and German Pellets in Louisiana which is currently under construction (1,200,000
mtpy). TSI has also supplied Dryer Systems to a number of smaller Pellet Plants like Solvay in Mississippi
(200,000 mtpy), Lee Energy in Alabama (150,000 tpy), Allegheny Wood Products in West Virginia (75,000
tpy), Geneva Wood in Maine (125,000 tpy), etc... TSI only supplies Single Pass Recycle Rotary Dryer Drums.

Throughout the three major projects (the Green Circle, Georgia Biomass, and German Pellets) TSI
has steadily improved the performance of VOC emissions from the Dryer Systems. This document will focus
at these three plants because they are about the same size as Enviva’s future plants (about 500,000 metric
tons/year) and because all three of these pellet plants process 100% Southern Yellow Pine, which is the
major contributor to VOC and HAP emissions when compared to Hardwoods. ‘

Emissions _ -
VOCEmissions | Recycle No. of . Linear Eeet From Dryer prum Design
Turbulator Recycle Bustle to move dust from
{Lbs/ODT) Bustle s i
s to wood chips inlet
Gr.een 341 Yes None 7' No
Circle
Georgla 2.64 Yes One (1) 10" Yes
Biomass
‘German i
pellets 112 Yes One (1) 28 Yes
) ' . , Yes (further
Enviva 0.8 {projected) Yes Two (2) 20 T )

As shown above TSI has steadily reduced VOC emissions from Green Circle (project completed in
2008), to Georgia Biomass (project completed in 2010), to German Pellets (project completed in 2013). As
noted above, all of these plants process 100% Southern Yellow Pine, and dry wood chips between 7% and
10% moisture content wet-weight-basis.

Enviva’s plants will also dry wood between 20% and 15% moisture content wet-weight-basis; this
will further reduce VOC emissions since this type of drying is less ‘aggressive’.

20818 44" Avenue W,, Ste 201, Lynnwood, Washington. USA
+1 (425) 771-1190 . Fax +1 (425) 775- 8363



IMPROVEMENTS:

The key to minimizing VOC & HAP emissions is essentially to minimize the temperature of the wood
within the Drum. The wood always contains water, as it is not dried bone dry, and as such if it is exposed to
‘moist’ gas stream the wood should not exceed the Dryer System gas-stream ‘wet-bulb’ temperature. The
‘wet-bulb’ temperature within a TSI Dryer System is typically about 170°F; thus the wood should never
exceed 170°F. The.‘moist’ gas stream means that gasses impacting the wood are high in moisture, which
protects wood from overheating and essentially ‘sweats’ water from the wood. To provide ‘moist’ gas
stream to the Dryer System the mixing of ‘dry’ Furnace hot gas and ‘moist’ Dryer System recycle gas must be
done very carefully. The ‘dry’ Furnace gas will enter the Dryer System Recycle Bustle at about 1500°F where
it will connect the ‘moist’ (50% humidity) Dryer System flue gas at about 250°F. Conventional wisdom states
that gasses at different temperatures will mix to a final homogeneous temperature. However, from the time
the two gasses enter the Recycle Bustle till the gasses are at the Dryer Drum inlet is typically only about 0.25
second, and thus not enough time for the two gasses to mix completely. Result is streaks of gasses entering
the Drum at 1500°F and 250°F and some gasses that have mixed at a temperature of about 700°F. Thus,
most of the emissions are generated where 1500°F gasses impact the wood within the Drum.

To mix the two gasses TSI has improved the design of the Recycle Bustle, along with implementation
of the Turbulator, which is essentially a mixer that forces turbulence and thus mixing of the two gas streams..

TSI has also increased the length of hot gas ductwork between the Recycle Bustle and the Dryer Drum to
allow longer time for the two gas streams to mix. Improved Recycle Bustle, along with Turbulators and
longer mixing residence time, will ensure complete homogeneous humid gas mixture impacting wood within
the Drum, thus minimizing VOC emissions.

For the Enviva plant, TSI will employ identical Recycle Bustle from German Pellets pellet plant, along
with two (2) Turbulators (instead of one) to further create turbulence and promote gas mixing, and finally
three times the mixing residence time (from 28’ to 90’ of linear duct) to ensure thorough mixing.

The second component to minimizing VOC & HAP emissions is the Drum’s flighting system. Most of
the emissions come from the small fines that enter the Dryer Drum; these don’t require much energy to dry
and thus can easily get bone dry and overheat, thus generating more emissions. The TSI flighting system has
also been continually improved over the three aforementioned projects and TSI has identified another
improvement that it can make within the Drum’s flighting system to essentially move the fines away from’
the Drum’s inlet as quickly as possible in order to minimize its exposure to high heat in that area. This
additional improvement at the Enviva’s plant will further drive VOC emissions lower.

Projected VOC & HAP emissions from a TSI Dryer System for the Enviva plant processing 70 BDTPH
with 60% pine and 40% hardwoods:
1) VOC:0.80 lbs/ODT
2) HAPs: 0.08 Ibs/ODT

; Projected YOC & HAP emissions from a TSI Dryer System for the Enviva plant processing 70 BDTPH
with 75% pine and 25% hardwoods:

~3) VOC:0.95 Ibs/ODT

4) HAPs:0.1275 ibs/ODT

Best Regards,

Zlatko Savovic

TSI, Inc.

(425) 239-7490
zsavovic@tsi-inc.net
www.tsi-inc.net




Responsible Innovation

Enviva December 6%, 2013
North Carolina

RE: VOC emissions

The purpose of this document is to discuss the VOC emissions from Single Pass Recycle
Rotary Dryer Drums. This document and its attachments are to be used only by Enviva and North
Carolina State Emissions Agency; this document is not to be shared with any other parties. .

TSl is a major supplier of Dryer Systems to the Oriented Strand Board Plants, Particle Board
Plants, and Pellet Plants. To date TSI has supplied Dryer Systems to three of the World’s largest
Pellet Plants, those being the Green Circle in Florida (600,000 mtpy), the Georgia Biomass in
Georgia (750,000 mtpy), and German Pellets in Texas (600,000 mtpy). TSI has also supplied Dryer
Systems to a number of smaller Pellet Plants like Lee Energy in Alabama (150,000 tpy), Allegheny
Wood Products in West Virginia (75,000 tpy), Georgia Biomass in Maine (125,000 tpy), etc... TSI
only supplied Single Pass Recycle Rotary Dryer Drums.

The above plants operate between softwoods & hardwoods. The three large Pellet Plants
process 100% softwoods, while Lee Energy processes 70% hardwoods with 30% softwoods, and
Allegheny Wood Products processes 100% hardwoods.

Typically the primary source of VOC {Volatile Organic Compounds) emissions is from
softwoods. Hardwoods don’t emit much VOC emissions. VOC emissions are also tied to the
temperature that the wood is exposed to at the front of the Drum.

At Green Circle, where two (2) TSI Drums dry softwoods from 50% mc to 10% mc, the @18
foot by 80’ long Dryer Drums typically operate at inlet temperatures of around 1100°F. Each Dryer
Drum produces 44.53 ODT/hr. VOC emissions are 152 |bs/hr. This equals to 3.41 lbs/ODT of VOC
emissions. The Green Circle plant has both WESP & RTO.

At Georgia Biomass, where (2) TSI Drums dry softwoods from 50% mc to 10% mc, the @20
foot by 100’ long Dryer Drums typically operate at inlet temperatures of around 900°F. Each Dryer
Drum produces 55.66 ODT/hr. VOC emissions are 147 Ibs/hr. This equals to 2.64 Ibs/OBT of VOC
emissions. The Georgia Biomass plant has both WESP & RTO.

At German Pellets, where (2) TSI Drums dry softwoods from 50% mc to 10% mc, the @20
foot by 80’ long Dryer Drums typically operate at inlet temperatures of around 650°F. Each Dryer
Drum produces 38.5 ODT/hr. TSlis currently scheduled to perform testing 2" week of January. TSI,
expects the VOC emissions to be less than 1 lbs/ODT. The German Pellets plant has both WESP &

RTO.

20818 44™ Avenue W, Ste 201, Lynnwood, Washingtori. USA
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At Lee Energy, where a single (1) TSI Drum dries 70% hardwoods along with 30% softwoods
from 50% mc to 10% mc, the @14 foot by 70’ long Dryer Drum typically operates at inlet
temperatures of around 650°F. The Dryer Drum produces 17 ODT/hr. VOC emissions are 8.34
lbs/hr. This equals to 0.49 lbs/ODT. The Lee Energy plant does not have WESP or RTO; all
emissions are under 100 tons/year.

At a Weyerhaeuser OSB plant in Deerwood, MN, where two (2) TSI Drums dry 70%
hardwoods along with 30% softwoods from 50% mc to 4% mc, the @14 foot by 40’ long Dryer
Drums typically operate at inlet temperatures of around 900°F. Each Dryer Drum produces 9
ODT/hr; both Drums go to a single stack to an EFB (electrified filter bed) but there is no RTO; both
Dryer Drums produce 9.1 Ibs/hr of VOC. This equals 0.51 Ibs/ODT..

At Allegheny Wood Products, where a single (1) TSI Drum dries 100% hardwoods from 50%
mc to 10% mc, the @9 foot by 40’ long Dryer Drum typically operates at inlet temperatures of
around 950°F. The Dryer Drum produces 10 ODT/hr. VOC emissions are 2.34 Ibs/hr. This equals to
0.23 Ibs/ODT. This plant has no Pollution Control Equipment (WESP or RTO).

At the Huber OSB plant in Easton, ME, where two (2) TSI Drums dry 90% hardwoods from
50% mc to 10% mc, the @15’ by 70’ long Dryer Drums typically operate at inlet temperatures of
around 950°F. The Dryer Drums produce 30 ODT/hr. VOC emissions are less than 10 Ibs/hr. This
equals to 0.33 Ibs/ODT. This plant only has a Dry ESP to control particulate emissions; there is no
RTO.

The Enviva Pellet Plants will produce 495,000 ODT/year, or 58.9 ODT/hr. The plant will
process 75% softwoods (maximum) & 25% hardwoods (minimum). From above, a TSI Dryer Drum
processing 75% softwoods & 25% hardwoods would generate about 0.75 Ibs/ODT (this takes into
account that the Dryer Drum would operate under 650°F). Thus, the Dryer Drum would produce
44.2 Ibs/hr or 194 tons/year (8760 hours/year). This system would only require a WESP to reduce
PM emissions. This also assumes that product going into the Dryer Drum is reduced to %” minus
(95% is less than %4” minus screen).

If you have any questions please either call my cell phone or e-mail.

Best Regards,

Zlatko Savovic

TSI, Inc.

(425) 239-7490
zsavovic@tsi-inc.net
www.tsi-inc.net




Enviva — Sampson

Wood pellet dryer MACT Subcategorization request:

The administrator has the discretion to distinguish among classes, types and sizes of
sources within a category or subcategory in establishing standards. The EPA maintains
that, normally, any basis for subcategorization must be related to an effect on HAP
emissions that is due to the difference in class, type, or size of the units.

Enviva’s dryers differ from those of its competitors:

Physical Design of Dryer
- Furnace critically designed retention time, ample volume and staged combustion
- Specially designed turbulence in mixing combustion gases
- Baffles within drum for more “gentle” drying using radiant heat transfer

Operational Design
- Not overly drying chips
- Lower inlet and outlet temps.
- Distribution and redistribution of product within the dryer drum at inlet and
approximately 10 feet down length of drum

V@{DO @ 4(/@/07"\ Gﬁ .



W,
A

Ki LPATR'C K KILPATRICK TOWNSEND & STOCKTON LLP
TOWNSE ND e‘ e d www.kilpatricktownsend.com
ATTORNEYS AT LAW Rec \4

Suite 1400, 4208 Six Forks Road
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October 1 0, 2013 amcconnell@kilpatricktownsend.com

To: North Carolina Division of Air Quality Raceived

From: Alan McConnell
Gary R. Sheehan Jr. 01
i Petrrtis Sechicr-

Re: Follow-Up Information Regarding MACT Subcategorization for Enviva Pellets
Permit Application

As Enviva discussed at a meeting with DAQ on September 11, 2013, there is considerable
support within the Clean Air Act (“CAA”) and EPA’s prior MACT determinations, most notably
the recent Industrial Boiler MACT rulemaking, for the recognition and creation of subcategories
of sources within the context of a MACT determination. Indeed, in that rulemaking, EPA
created nineteen subcategories for boilers, including seven subcategories for biomass combustion
boilers alone, due to the sources’ varying designs and associated emissions,

The unique process and technologies involved with Enviva’s wood drying system justify a
determination that the Sampson County facility is a new/unique subcategory for purposes of its
MACT application. Enviva’s dryers differ from those of its competitors in a number of ways.

These differences include the following:

L. Lower inlet and outlet temperatures.

2. Critically designed dryer retention time with ample furnace volume and staged
combustion to minimize carryover of embers out of the furnace,

3. Specially designed turbulence in the mixing of the combustion gases which greatly
enhances the destruction of fuel VOC’s and CO.

4. More metal internals (baffles) within the drum. This larger metal surface area allows for
more gentle drying using more radiant heat transfer.

5. Critically designed distribution and redistribution of product within the dryer drum, at the

inlet and approximately every ten feet down the length of the drum, keeps the product uniformly

5004172v.1
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Memorandum to North Carolina Division of Air Quality
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6. Redistribution of the material every ten feet also allows for the smaller material to move
through the dryer at a faster rate that keeps this material from being over dried.

For these reasons, Enviva’s dryer design represents a process design and methodology that
substantially reduces VOC and HAP emissions without the need for an RTO. Enviva’s dryers
cannot be considered a “similar source” to the three existing facilities discussed in Section

3.1.5.2 of the recent permit application.

Section 112 of the Clean Air Act provides EPA broad discretion to establish subcategories of
sources. See: CAA §112(c)(1) (authority to “establish subcategories under this section, as
appropriate”) and 112(c)(5) (“Administrator may, at any time list additional categories and
subcategories”). In addition, the D.C. Circuit has previously held that Congress’ use of the
phrase “as appropriate” within a statute confers a substantial amount of discretion on the
implementing agency. Consumer Fed. Of America v. U.S. Dep’t of Health and Human Services,
83 F.3d 1497 (D.C. Cir. 1996). Section 112 of the Act further clarifies that EPA “may
distinguish among classes, types and sizes of sources within a category or subcategory.” CAA
§ 112(d)(1). Congress’ use of the broad terms “classes, types, and sizes” demonstrates that EPA
is intended to have considerable discretion when determining the breadth of a category or

subcategory.

EPA has frequently recognized its discretionary authority to create subcategories during MACT
rulemakings. See e.g., EPA’s Responses to Comments on EPA’s NESHAP for HAPs for Major
Source Industrial, Commercial and Institutional Boilers and Process Heaters, Vol. 2, February
2011, Comment Excerpts 145 — 148, 49 — 51, etc. (“EPA thanks the commenters for their support
and recognition of EPA’s authority to create subcategories based on legislative history, case law
and the CAA”) (see attachments). In EPA’s more recent Response to Comments on the Boiler
NESHAP/MACT, published in December 2012, EPA also stated that “section 112 provides EPA
with broad discretion to subcategorize among sources in a source category.” December 2012
Response to Comments on Boiler MACT, p 481. In that document, EPA also noted that:

“Emissions [of CO, PM, and metallic HAP] vary greatly with the design of the
combustion unit; the same lot of fuel could exhibit a vastly different emission profile between

different combustor designs.” Id. at 480.

“Under CAA section 112(d)(1), the Administrator has the discretion to distinguish among
classes, types and sizes of sources within a category or subcategory in establishing standards.
The EPA maintains that, normally, any basis for subcategorization (i.e., class, type, or size) must
be related to an effect on HAP emissions that is due to the difference in class, type, or size of the

units.” Id. at 489, 493.

When developing the various subcategories within the Boiler MACT, EPA explained that it
agreed to create a subcategory for boilers designed to burn kiln-dried wood due to the fact that

5004172V.1
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the boilers “are designed and sized to efficiently combust biomass that has already undergone a
drying process.” 76 Fed. Reg. 80,598, at 80,608 (Dec. 23, 2011). EPA noted that such facilities
carefully “maintain the fuel moisture content at levels far lower than virgin biomass materials.”
Id. EPA also created a subcategory for hybrid suspension/grate boilers designed to combust
bagasse due to the fact that they are uniquely designed to combust very wet biomass and that the
particle size profile from the units “differs significantly” from other units. Id.

In the earlier, March 2011, version of EPA’s final rule on the Boiler MACT, EPA justified the
need for multiple subcategories for biomass boilers because it recognized that even “within the
basic unit types there are different designs and combustion systems that . . . have a much larger
effect on pollutants whose emissions depend on the combustion conditions in a boiler or process
heater.” 76 Fed. Reg. 15608, at 15,617. EPA went on to explain that biomass boilers that are
designed to combust moist bagasse, have unique “design differences” which create “combustion
conditions ... [that] are not similar” to other units that are designed to “fine, dry fuels.” Id., at
15,634 (also acknowledging the commenter’s explanation that the boilers are designed to have
“high heat release rates and high excess air rates” to dry the biomass with different “fuel density
and moisture” than other units).

Just as EPA has recognized that the unique “combustion conditions” within a boiler and the
moisture content of the boilers’ intended fuel can affect emissions, the unique heating conditions
(i.e., lower temperatures drying larger wood chips with less surface area) within the planned
Enviva dryers and the planned methodology of not overly-drying the chips will have a direct and
distinct impact on emissions from the units. Based on this, Enviva’s dryers are entitled to the
determination that they are a new subcategory for purposes of the facility’s MACT
determination.

Please see the attached excerpts and highlights of recent EPA Boiler MACT rulemaking
materials for additional information regarding EPA’s rationale for subcategorizations. Please
also do not hesitate to contact Alan McConnell or Dale Overcash of Trinity Consultants if you
have any questions or need any additional information on this matter.

Attachments

5004172V.1
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EPA's Responses to Public Comments on EPA’s National Emission
Standards for Hazardous Air Pollutants for Major Source Industrial
Commercial Institutional Boilers and Process Heaters

Volume 2 of 2

Comments letters and transcripts of the public hearings are also available electronically through
hitp:/fwww.regulations. gov by searching Docket 1D EPA-HQ-OAR-2002-G058.




FOREWORD

This document provides EPA's responses to public comiments on EPA's Proposed National
Emission Standards for Hazardous Atr Pollutawts for Major Source Industrial Commercial
Institutional Boilers and Process Heaters. EPA published & Notice of Proposed Rulemaking in the
Federal Register on June 4, 2010 at 75 R 32005. EPA received comments on this proposed rule
via mail, &-mail, facsimile, and at three public hearings held in Washington, DC, Houston, Texas,
and Los Angeles, California in June 2010, Copies of ail comments submitted and transcripts for the
public hearings are available at the EPA Docket:Center Public Reading Room. Comments letfers and
trapisetipts of the public hiearings are:also available electronically through hitp:/Avww. regulations. 70y
by séarching Docket 1D EPA-HQ-OAR-2002-0058.

Due to the size and scope of this rulemaking, EPA paraplirased a limited amount of major cominent
themes in the preamble of the final rule. This document contains the verbatim comments
provided by each commenter extracted from the original letter of public hearing transeript.

Fof each commienit, the name and 4ffiliation of the commenter, the dogurient control number
(DCM) assigned to the comment letter; and the number of the comment excerpt is provided:
Table 1 of this document provides a complete listing of the DCN and affiliations included in this
‘docunient. In sore cases the Same comment excerpt was subiitted by two.or mote commenters
‘dither by submittal of a form letter prepared by an organization or by the commenter
ingorporating by reference the comments in another comment letter. Rather than repeat these
comment excerpts forgach commenter, EPA has listed the comment excerpt only once and
provided a list of all the commenters who submitted the same form letter or otherwise
ihcorporated the commients by reférence in Tables 2 arid 3 at the end of this document.

Several of EPA’s responses to coimments are provided immediately following each comment
excerpt. However, in instances where several commenters raised similar or related-issues; EPA
has grouped these comments fogether and provided a single response after the first comment
excerpt in the group and referénced this response in the other comment excerpts. In some cases,
EPA provided responses to specific comments or groups of similar comments in the Preamble to
the final tuleihaking. Rather than repeating those responses in this document, EPA has
referenced the Preamble or the appropriate technical support document for & description of the
analysisincluded in the final rule. In other cases EPA has provided a general response at the:
beginiing of ¢ach section of this document. -

Parallel with this rulemaking effort are three separate; but related rulemakings that may be of
interest to stakeholders. These three rules are: National Emission Standards for Hazardous Air
Pollutants for Area Source Industrial/Commercial/Institutional Boilers (Docket ID: EPA-HQ-
OAR-2006-0790); Identification of Non-Hazardous Secondary Materials That Are Solid Waste
(Dogket ID; EPA-HQ-RCRA-2008-0329); and Standards of Performance Jor New

Stationary Sources and Emission Guidelines for Existing Sources: Commercial and Industrial
Solid Waste Incineration Units (Docket 1D: EPA-HQ-OAR-2003-0119).

Given the identical proposal dates, and the related nature of these other rules, many commenters
submitted comments to this ritemaking docket that were specific to one of these related
rulemakings. Some commenters submitted a sitigle DCN with comments on all four rules while
others submitted a separate DCN specific to each rule. Many commenters submitted identical



comments to all of these dockets, In order to reduce duplicative comments, this document flags
cominents associated with any of the above three related rulemakings as out-ofscope comments
for-this response fo. comment document. To the extent that the commenter submiited these
coinents to the appropiiate rulemaking docutnent, responsés have been developed: in the
response to commient documents for edch of these related rulemakings, For this reason, EPA-
engourages the public toread the uther response to comment documents prepared for these hiree
other rulemakings as they may contain tapics relevant to these other mlemakxngs
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Comment: We operaté a 10 million BTU per hour biomass boiler for approximately 130 days
out of the year with only 40% of those operating days at 10. miltion BTUs per hour yet under the
current Boiler MACT regulations we would be under the same restrictions as much larger boilers
operating 365 days a year at full load, In'today’s economy with high nnemplayment house
foreclosures and a shrmkmg manufacturmg job market, mills like ouss are more important than:
ever anid Boiler MACT ini'its cuerent form puts us at grcat risk..

Boxler M’ACT undef 1ts current struciure accﬂmphshes too Ixttle for the mvestment rcquxred Ido

framework of affordabﬁ;ty thh common sense. attamabie goais Under thc current ruh:s & baﬂer
which operates 130 days / year of 14 days/ yearis unider the same emission limits as boilers
operated 363 days vetthe invéstment could very we the same to meer the new. guidelines.
The economics make it nearly nnpesslble tojustxfy the:small impaet our réduction would make
to the enyironment. There comes a poirit of diminishing retuins that do nof appear to be.
justifiable. I snppm't clean air and clean water but there are linits that striggling mdustrms £an
“afford.

Response: Please refer to:the preamble for discussion of the limited use subcategory.

Commenter Name: David A; Bufl

Commenter Affiliation: Golde Associates:

Document Control Nambeér: EPA—HQOAR 2002-0058-1841.1
Connment Elxcerpi Number: 2

Comment: Bagasse is preduced inasugar mill as a result of sugar bcmg extracted from
sugarcane. Bagasse is the wet fibrous material remaining after the sugarcane has béen cu,
ground, and repedtedly washed arid pressed to recoveras much sucrose as possible. Since the:
very beginning of its operations in the United States, thie sugar produciiig industry has used
‘bagasse as the ;mmary fitel for its boilers, Bagasse boilers aré specifically designed to dry and
burnrthe bagasse in the furnace, and the boilers are wholly integrated into the operations of the
sugar mills. As bagasse is produced in the sugarcane milling/grinding process, it is fed ditectly
into the boilers, where the bagasse is: dried'and burned. In a typical integrated sugar mill, the
buirning of the bagasse. generates enough hieat 1o produce the steam and electricity needed to
power the operation of the sugar mills: {See submittal for the detailed flow-diagram in the

foldout drawing and in F:gure 1.]

Bagasse boilers exhibit several distinctive design; operating, and emission characteristics when
burning bagasse. Théseé chiaracteristics ¢an be summarized as follows:

(a) Bagasse boilers are uniquely designed and operated to burn bagasse

{b) Bagasse boilers are fully integrated with the sugar.mill and the othier boilers at the mill

(c) Bagassé is fed directiy and continudusly from the sugar mills to'the boilers

(d) Bagasse is a unique fuel gcnﬁrated by an industrial process, with high moisture confent; low
density, wide range of particle sizes, and other unique charagteristics



When these characteristics are considered together, it is clear that bagasse hoilers constitute a
unique class of industrial boilérs, Conseguently, bagasse beilers should be regulated in a separate.
subcategory under the revised Boiler MACT rules: This subcategory should not include other.
types or classes of boilers (e.g., boilers that burn otfier types of biomass or fossil fuel).

Maiy times in'the past, EPA has created various subcategories in rulemaking under the Clean
AirAct (CAA) becaiise EPA has recognized that a facility’s emissions can be significantly
affected by the facility’s fuel, design, size, age, and use. When establishing the upcoming Boiler
MACT rules, EPA has the statutory authotity pirsuant to Section 112 of the CAA to create
subcategories based on “classes, typés, of sizes” of industrial boilers. Indeed, EPA has created
several industrial boiler subcatggories in the proposed Industrial Boiler MACT Tule published on:
June 4, 2010. '

EPA should create a subcategory for bagasse boilers because they constitufe a distinet class.and
type-of boiler. Their design and operation sets them apart from other solid fuel and biomass-.
fueled boilers. Their unique characteristios significantly affect the boilers? ‘emissions. Bagasse
also has distinctive fuel characteristics that affect the boilers? emissions. Creating a subcategory
for bagasse boilers, based on the class or type of boiler, ot fuel type; wilt help ensure that the
MACT emissions standards. forbagasse boilers are based on th ‘performance of “similar
sources,” as required by the CAA. Conversely, EPA would not be able fo establish an
appropriate MACT floor for bagasse-fired boilers if bagasse boilers'were regulated ina MACT
category thiat includes other types or classes of solid fuel-fired or biomass-fired boilers..

2.0 BACKGROUND INFORMATION ON SUGARCANE AND.SUGARCANE:
PROCESSING.

The following discussion summarizes some basic information about sugarcane, sugarcane
processing, bagasse, and bagasse boilers. Sugarcane is a iember of the gfass family, and is.
grown in numerous countries around the world, including the United States, China, India, Cuba,
Viénezuela; Indonesia. Australia, and many more. The cane grows year round, but typically the
harvesting and milling operations occur over just a few months: In the U.8., the sugar mills
typically run 24 hours per day. during the milling season. The milling operations usually are
completed in 4 fo'6 months in Florida and Texas, and 9 mionths in Hawaii, Gl

The tops and most of the leaves of the sugarcane plants are removed in the field-and then the:

cane is brought to the mills in large trailers by truck or railcar. The typical composition of the
sugarcane is presented in Table 1. [See Submittal for Table 1].

In the sugar mill, the cane is first cut into smaller pieces.[In Hawaii, but nat Flofida, the cané is
washed in.a cane “cleaner” prior to cutting. The cleaner is used fo remove some of the
extraneous soil that adheres to the cane when it is brought in from the fields.] Next, the
sugarcane is subjected to grinding and washing, which is repeated from4t0 8 times in a4 sugar.
mill “tandem.” This process extracts as much of the sugarcane juices (primarily sucrose) as
possible from the catie. This process. also removes some, but not all, of the soil that may be
clinging to the cane {carried in from the fields). The sugarcane. juices are then clarified and
¢vaporated to produce raw sugar crystals. Referto the flow diagram in the foldout diagram and
Figure 1.



Bagasse is the traditional ndme given to the cellulosic fiber and pith that remain afier the sucrose
Jjuice has been extracted from a sugarcane stalk during the milling process. The. composition of
‘the biomass is changed in this process of producing bagasse from sugarcane.. The typical

i cemposmen of bagasses is shown in Table 2. [See submittal for Table 2]

“The heat nieeded to-operate the evaporators in the sugar production process, and the power (steam
.and electrical) needed to operate the mill equipment, are obtained By burning the bagasse.in
‘boilers that are specifically desigried for the simuiltancous drying and éonibustion of bagasse. The
5 design of 3 sugar mill always includes the complete mtcgratren of the bagasse-burning boilers.
“with the rest of the mill. The bagasse genetated in‘the mill is notmally serit directly to the boilers
‘as fuel, The boilérs produce steam, whick in turn is used in the milling tandems (high pressure)
and in the raw sugar production process (low pressure). The steam also is used in steam turbine.
‘generators 6 produce electricity for the mills intérial cohsuimption. In some locations, excess
«electricify is fed back into the local power grid

3.0 DESIGN AND OPERATION OF BAGASSE BOILERS

The design and operation of bagasse boilers dxffer»sgmﬁcanﬁy from othier solid fiiel.and
Dbiomiass-fired boilers, First; becatise bagasse contains between 48 percent: and 55 percent
‘moisture, it must be dried before it can be burned. “This is accompizshed in boifers speclf cally:
«designed for this task. Secondly, bagasse fuiel is low: dens;ty and ‘enéompasses a wide range of
patticle sizes. A typical.sample of bagasse has particls dimerisions raiiging from less than 100
;m:cmmeters up to a few centtmcters whxch :s much dxfferent than the werod ﬂred in bmiers ¥ he

The bagasse typically is conveyed directly and contimiously from the mill tothe'boiler and then
is drepped into chutes and fed into the boilers by means of fue] distributors: Air dlstfnbutors
located immediately below the fuel distributors inject air af the point where the' bagasse is
‘introduced into the boiler in orderto spread the bagasse over the boiler width and length. The
drying (and much of the combustion) cccurs while the material is suspended in air. Hence, they
are often called “suspensmn” boilers. However, due to the wide range of particle size and the
hig}) moisture content ofthe bagasse fuel, some of the bagasse is not burned cempietely and falls
to the grate or floor below, where the combustion is compIeted,.

_Accordmg?y many’ ‘bagasse boilershave grates of various types, which allow additional air to
-mix with the fuel and thus enhance the eombustion. For this reason; many bagasse boilers can
also be called “stoker™ boilers. In reality, bagasse boilefs utilize & combination of s suspensmn
firing and grate firing, and that affects the perfonnance of the boilers. Bagasse boilers are-almost
universally designed to have high furnace heat reledse rates [all except one bagasse boiler has a:
furnace heat release rate greater than 22,800 British'therial units per hour per cubic foot of
fumace velume (Btu/hr~f€3)] These hsgh heat rclease rates are needed to: qu;ckly dry the wet

temperatures are consldera‘nly Jower than in cthcr classes of bmlers, due mamly to the hsgh
‘moisture content of the fuel.



The high heat release rates means shorter residence times for flue gases. Consequently, even
though bagasse is a very clean fuel with respect to metals, sulfur, and chlorine; the wet bagasse
and the shorfer residence times in the boiler result in an xncomplete burn oyt of carbon monoxide
(CO) As a result of these factors, the concentrations of CO in the. furnace gases can be very high
in cemparxson with the CO emissions from other classes of boilers. Conversely, the lower
temperature in. thie furnace results in signifi cantly lower nitrogen. oxides (NO X y emissions
compared with other classes of boilers.

The variety of Sugarcane éntering the mill fluctiiates frequently, ‘which causes the bagasse
characteristics to fluctuate in turn: Different < 3ugarcane varieties ean cause differences in bagasse-
particle size, moisture content; and other fuel constituents. Different varieties are grown on
different types of land, such as muck or sand lands. These differing soil types affect the amount
and constituents of soil that enter the sugar mill'with the sugarcane. Harvgstmg techmques and
weather conditions (i.e., rainy of wet weather) can also affect the amount of soil brought in with
the sugarcane; as well as the meoisture content. Although the sugarcane undergoes a washing.
process to become bagasse, all of thiese variables lead fo variability in the bagasse fuel
chardcteristics. These in turn continually affect the combustion process in-the boilers.

Nor: maliy, bagasse gcnerated in the inill is fod dxrectly to the boilers, without any intermediate
storage. No biendmg or further processing of the bagasse takes pIace prior to combustion in the
boilérs. This characteristic of bagasse builers differs from other biomass-fired boilers. Because
the boilers reéeive the bagassé as it is produeed, the performance of the boilers can be adversély
affected when there is variability in the moisture content, particle size distribution, of other
charactetistics of the bagasse being produced by the sugar mill, Since thie bagasse fuel
characteristics often flictuate significantly, particularly moisture content, there oftén is
considerable variability (mm,_ie—to-mmute anid hour-toshour) in the CO concentrations and
emissions from bagasse boilers; Various authors have studied the effects of these combustion
characteristics on bagassc boilers, and in particular CO emissions, as presented in Section 6.0..

All of the mill’s boilérs are tied info a single steam header, which provnde high-pressure steam

to the sugar ‘mill tandems that grmd the sugarcanc. The integrated operations of the boilers and
the sugar mill taridems i$-a unique featute of sugar mills. nghnpressure Steam is also provided to
steam turbing eléctrical generators, and low pressure Steam is provided to the raw sugar.
manufacturmg process,

Because all of the operations are integrated (i, linked together), the boilers® emission rates are .
affected by mill steam demand, mill upsets, starmps/shutdowns, and other gvents occurring in the
mills that affect stéam consumption and affect the steam load on the boilers. Operating

conditions in one boiler can also adversely affect the other boilers, again due'to the effect on’
steam derani.

Section 6.0 contains additional technical information concerning the unigue dcs;gn features of
bagasse boilers. Section 6.0 also contains additional technical information comparing bagasse
boilers to wood- fired boilers. This information further demonstrates the significant differences
between bagasse boilers and other biomass and wood-fired boilers..

4.0 EPA’S STATUTORY AUTHORITY TO CREATE SUBCATEGORIES



Section 112 of the CAA contains the- statutory requirements for establishing emission standards
for industrial boilers based on the use of maximum achievable control technology (MACT),
Section 112(d)(1) of the CAA expressly authorizes EPA to establish subcategories:

The [EPA] Administeator shall promulgate mgulatlons establishing emission standards for each
catégory.or subcategory of rigjor sources... The Administrator may distinguish among cEasses,
types, and sizes of sources within a category or subcategory in establishing such standards...

Sectten 129 of thé CAA also authiorizes EPA to d;stmgulsh between classes, types, and sizes of
units when setting MACT standards for incinerators. When construing Section 129, the U.S.
Court of Appeals hoted. that EPA has “broad discretion to differentiate among units ina
category” while scttmg MAC i‘ standarés. Nertheast Mary}and Waste Dzspesal Auﬂmmy V.. BPA
“‘the Clean A;r Act, and the dxcnonary def nmon -l gmnp, St or kmd markad by common
attnbutcs . cauld hardly be. mcrc ﬁemblc < 1d The court’s analys:s xmpl:es that EPA may

set “OF km ps of unit (beﬂer, mcmerater, etc ) marked by common attmbutes

BPA has exercised its discretionary authority fo create subcategories in many-prior MACT

. rule.makmg proceedmgs For example, BPA previously created subcategories when EPA set the
‘MACT emissions standards for industrial boilers, electric utility steam generating units, and
municipal waste combustors.

EPA created these subcategories because EPA wanted to account for the differences between
source types, the £ypes of fuel'used; the size of the rcguiated units, and other factors, In EPA’s
“Notice of*

Regulatory Finding on the Emissions of Hazardous Air Pollutants from Eleetric Utility Steam
Generating -

Units” [Federal Registér (FR), December 20, 2090], EPA stated:.

In develapmg standards under Section 112(d) to date; the EPA has based subcategorization on
considerations such as: the size of the facility, the type of fuel used at the facility; and the plant
type. The EPA may also consider other relevant factors such as geographic éonditions in
estabhshxng subcategoties.

In EPA’s 2004 MACT proposal for electric utility steam generating units (Utihty MAC’I") (FR,.
January:30,

2004), EPA stated that it has broad discretion to create subcategories based on these same criteria
(i-e., size ofthe facility; type of fucl used, and plant type) [p. 4664]. In addition, “BPA alsolis’
fiee to consider other relevant factors; such as geographic factors, process d@s;gn or- operatnon,
variations in emission proﬁlbs or differences in the feaszbﬁsty of application of control” {p
4664]. Ini the Uuhty MACT,

EPA exercised its discretion: by proposing to-create five separate subcategories for coal-fired
eleetric utility boilers [p. 4666]. Four of the proposed subcategonﬁs were based on the type of
coal burned

(ie, bstummous/anthramte, sub-bituminous, lignite; and coal refuse). The fifth subcategory was
based on the type of process used by the utility to convert coal into clectricity (i.e;, integrated:
gasification combined eycle technology).

In EPA’s 2008 MACT proposal for mercury. cell chlor-alkali plants (73 FR 33258; June 11,
2008), EPA noted that “EPA’s broad authority 1o establish categories and mbcategones_ of



industry sources is firmly established, and has been recognized as entitled to substantial
deference by the U.S. Court of Appeals for the D.C: Circuit and the U.S. Supreme Court.” [p..
33273]. In defense of its-decision to create a subcategory for mercury cell chlor-alkali plants,
EPA stated that “we have a long history of using subcategorization.... '
Subcategories, or subsets of similar ‘emission sources within a source category, may be defined if
technical différences in emissions chagacteristics, ptocesses, control device applicability, of
opportunities for pollution prevention exist within the source category: This policy is supported
by Section 112(d)(1), the legislative history, our prior rulemakings, and judicial precedent.”
(emphasis addedy [Id] | |

Most recently in EPA’s 2010 MACT proposal for industrial boilers (FR, June 4, 2010), EPA-
stated that the: h ’

CAA allows EPA to divide sounfce categories into subcategories based on differences in class,
type or size '

[p. 32016]. EPA states:

For example, differences between given types of units can lead to corresponding differences in.
the nattire of emissions anid the féchnical feasibility of applyinig emission control techniques.
The design, operating,‘and emissions information that EPA has reviewed indicates differences in
unit design that distinguish different types of bollers. Data indicate that thereare.
significantdesign and operational differences between tinits that burh coal; biomass, liquid, and’
gaseous fuels, Boiler systems are designed for specific fuel types and will encounter probleims if
a fucl with characteristics other thiasi those originally specified is fired..,. The design of the boiler
or process heater, which is depéidetit in part on the type of fuel being burned, impacts the degree
of combustion, Boilers and process heaters emit a number of different types of HAP enissions.
Organic HAP are formed from incomplete combustion ‘and are influsnced by the design and
operation of the unit: The degree of conibustion may be greatly influenced by three general
factors: Time, turbulence, and temperature. Within the basic unit types there are different designs
and combustion systems that, while:having a minor effect on fuel-related )
HAP emissions, have a much larger effect on organic HAP emissions. Therefore, we decided
to further subcategorize based on these different unit designs but enly in proposing standards for
organic HAP emissions. o=l .

EPA has fireviously used criteria such as furnace heat release rate in developing New Source
Performance Standards (NSPS) suboategories for boilers. For example; Title 40; Part 60 of the
Code of Federal Regulations (40 CFR 60), Subpart Db, contains separate NO x limits for low
heat reléase rate boilers and high heat relesse rate boilers bumning fuel oil, For purposes of
Subpart Db, a high heat telease rate is defined a5 greater than 70,000 Bti/hr-ft3 and a low heat
release rate as less than or equal to 70,000 Btw/hr-fi3;, '

Another example of EPA using subcategories to set emission standards invelved the NSPS for
municipal waste combustors (MWCs) in 40 CFR 60, Subpart Ea. In this rulemaking, EPA set
new standards for two categories of MWC unit types. In the 1995 emission guidelines, EPA
identified three distinct types of MWC units that burn refuse-derived fuel (RDF); as follows: (1)
RDF stoker, (2) pulverized coal/RDF mixed fuel-fired ¢ombustor, and (3) spreader stoker
coal/RDF mixed fuel-fired combustor. Recently, EPA identified two additional types of RDF-
fired MWC designs that do not fit within the three types of RDF combustors defined in the
regulations. Since none of the three previous subcategorics of RDF municipal waste combustors
correctly deéscribe the désign or operation of these particular units, EPA recogiiized a need to add
combustor types that would adequately describe and set CO emission limits for these



combustors, The EPA thereforé added definitions for “spreader stoker RDF-fired combustor/100
percent coal capablga and “semi-suspension RDF-fired combustor/wet RDF process conversion.”

This latter subcategory was defined as follows:
Semi-suspension refiise-derived fuel-fired cembustorfwet tefuse-derived fuel process conversion:

means-a combustion.unit that was converted from a wet refuse-derived fuel process to a dry’
refuse-dérived fuel process, and because of con

Response: Please refer to the preamble for discussion of a combined grate/suspension firing
subcategory. This subcategory inclides bagasse units however is based on design features, and is
not specific to fuel type. Bagasse boilers that have a fuel cell combustor design will be covered’
under the fuel cell category,

See response to-comietit EPA-HQ-.AR&QO%OOS&«QQS? 1, excerpt 3 for general requests for.
additional suBcategones.

Commenter Name: Arlington Publie Hearing Transcript
Commenter Affiliation; See transcript for detailed list of commenters
Dgcument Control Number: PA-HQ-GAR—2002-0058-1 779
Comment. Excerpt Num ber‘ 5

Comment: Finally, some boilers are used for limited peériods of time for back-tip and should be
treated dxfferentiy than boilers runping day in and day out.

Responses Pledse refer to the preamble for discussion of the limited use subcategory.

Commienter Name: Arlington Publi¢ Heating Transcript:
Commenter Affiliation: See transeript for detailed list of commenters
Docuiitent Control Number: EPA-HQ-OAR-2002-0058-1779
Comment Excerpt Number: 59°

Coniment: EPA can mmgatc this burden OF two regulations on EGUS by establishinga’
separate subcategory for small muniéipal utilities and setting a compliance schedule forus that is
consistent with the schedule for large investor-owned utilifies to comply with the Utility MACT.

Response: See response to cominent EPA-HQ-OAR-2002-0058-2795.1, excerpt | for additional
subcategory for small municipal utilities or subcategorizing according to sector.

Commenter Name: Arlington Public Hearitig Transcript
Commenter Affiliation: See transeript for detailed list of commenters
Document Control Number: EPA-HQ-OAR-2002-0058-1779
Comment Excerpt Number: 63



Response: See response to comment EPA-HQ-OAR-2002-0058-2818.1, excerpt 18 for
subcatégorizing according to heat input size.

Commenter Name: Timothy Hunt

Commenter Affiliations American Forest and Paper. Association (AF&PA)
Document Control Number; EPA-HQ-OAR-2002-6058-3213.1.
Comment Excerpt Number: 143

Comment: EPA has developed subcategories of boilers under the proposcé rule by fuel type,:
and in $0mé cases, boiler type We believ that it is appropriate to develop subcaicgurxes based
on thése criteria, as it recognizes the differences in boiler design, aperation, and émissions. For-
cxamp}e, a solid-fired unit having the combustion occur on g-grate has different challenges for
optimizing the fusl-air ratio than that of'a unit in which the:combustion oteurs in suspension,
Combustion on.a grazte is subject to piling and smoldering that cannot simply be cantrolled by
increasing the amount of excess dir, yet can cause CO emissions to spike unexpectedly

Response: See fesponse 10 comment EPA—HQ—OAR~2602—@058-3213 i excerpt 148 for futher

subcategorization by fuel type.
Ses respotise to comments EPA-HQ-OAR:2002- -0058-2916, excerpt 2 and EPA-HQ-DAR-2002-

0058-2702.1, excerpt 54 for subcategories for based on des1gn type, and fot eyclone, firetube,
and hybrid watertube-ﬁretube boilers.

Commenter Namie: Timothy Hunt
Commenter Affiliation: American Forestand Paper Association (AF&PA)
Document Control Number: EPA-HQ-OAR-2002-0058-3213.1

Comitient Excerpt Number: 145

Comment: EPA has broad discretion to establish subcategories of sources. Section 112 provides:
EPA with explicit authority “to éstablish subcategories under this section; as appropriate.” § 112
(e)(1); see also §112 (¢)(5) (*... the Administrator may at any tifne list additional categories and
subcategories of sources[.”) Indeed, § 12 establishes a presumiption in favor of the creation:
and modificafion of ¢ategories and subcategories in the course of the Agenc y's. regulatory
prograf, by mandatmg that EPA “shall from time to:time, but no less ofteni than every 8 years,
revise, if appropriate; in. esponse to public comment ornew information, a list of all categories
and subcategories of major sourcesf.]” §112(c)(1).

Section 112(c)(1)’s language empowering EPA “to-establish subcategories ... as appropriate”
without the inclusion of ériteria limiting the Agericy’s ability to.dé so confers a broad: grant of
authority. The D.C. Circuit prekus}y has interpreted the inclusion of the phrase “as
appropriate” in-a more limiting statutory mandate as con ferring substantial discretion, Consumer
Federation of Ameri¢a v, U:S. Dept. of Health and Human Setvices, 83 F.3d 1497 (D.C. Cir.
1996).

At issue was 2 provision of the Clinical Laboratory Improvement Amendments of 1988, which.
directed HIHS fo establish qualifications for laboratory technicians that “shall, as appropriate, be



different on the basis of the type of examinations and processes being performed[.]” 1d. at 1503.
The coutt fourd that, éven though the statutory manidate at issue ~ using the word “shall” —was
phrased in a way generally interpreted to impose a mandatory duty to differentiate qualifications
based on different types of tests, the inclusion of the words “as appropriate” removed the
mandatory nature of this-provision and introduced a significant amount of agency discretion in
its implementation. Td, To hold otherwise, concluded the court, would treat the statutory terms
“as appropriate” as mere surplssage, thereby violating a basic.canon of statutory construction.
1d. In the CAA context, the mandate conferred by §112 to establish subcategories “as
appropriate” sinilaly provides substantial discretion for EPA to create. subcategories on any
reasonable basis. Nothing in the Act or-applicable caselaw suggests otherwise. -
While EPA has nearly unfeticred discretion to create subcategories as appropriate, the CAA
provides ample authority for EPA 1o distinguish among groups. of sources within a source
category or subcategory in setting a MACT standard. The statute provides that EPA “may.
distinguish ariiong classes, types dand sizes of Sources within a category or subcategory™ when
éstablishing MACT standards. 42 1.$.C. § 7412(d)(1) (emphasis added). Congress’ usc of the.
broad terms “class,” “type,” and “size” shows that EPA is intended to have broad discretion in
the appropriate factofs that warrarit distinguishing among sourecs, and EPA’s proposed-

subcategories fall squarely within the meaning of “types™ and “sizes.” . N
It is a well-established canon of statutory construction that courts “give the words of a statute:
their ordinaty, confemporary, common:meaning, absént an indication Congréss intended them to-
bear some different import.” Willisms v. Taylor, $29 U.S, 420, 431, 120 5.Ct. 1479, 1487-88,
146 L.Ed.2d 435 (2000): According! tirn to the standard definitions of “class,™ “type™ and
“size.” Webster’s Third New International Dictionary Unabridged (1993) defines “class” to-
medr “a group, set or kind marked by common atiributes or 4 cominon attribute.”™ It defines:
“type™ as “qualities common t6 & number of individuals that sérve to distinguish them as an.
identifiable class or kind,” further clarifying that “[t]ype’. ‘kind? and ‘sort” are usually
interchangeable” and that *‘kind’ inr most iisesis likely to-be very inc finite and.involve any

: hatsaever.” Ta:the extent that EPA fhay distinguish amorig sources
withinta category or subcategety opr thie basis of “any [reasonable] criterion of classification.

whatsoever,” and may create subcategories as approptiate, the CAA:strongly supports EPA’s
authority to create subcategories of industrial boilers as proposed.

Response: The EPA thanks the commenters for their support and recognonition 6f EPA’s
authority fo cheaté subcategories based on legislative history, case law and the CAA.

Commenter Name: Timothy Hunt

Commenter Affiliation: American Forest and Paper Association (AF&PA)
Dociiment Coiitrol Number: EPA-HQ-OAR-2002-0058-3213.1

Comment Excerpt Number: 146

Comment: The legislative history makes ¢lear that Congress intended EPA to distinguish among
classes, types and sizes of sources under three core circumstances: when differences among
sources affect (1) the feasibility of air pollution control technology; (2) the effectiveness of air
poliution contro! technology; ‘and (3) the cost'of control.



The Senate Report clarifies that the Administrator should:

“take into acéount factors such as industrial-or commercial category; facility size, type of process
and other characteristics of soyrces which are iakeiy to affect the feasibility and effectiveness of
air poltition contiél technology. Cost and feas;blhty are factors which may be considered by the
Administrator when estabitsh;ng an emission limitation for a category under section 112. The:
preper definition of categories, in light of available pollution control technologies,. will assure
maximum protection of public health and the environment while minimizing costs imposed on
the regulated community, However, in limited circumstances where-a group of sources may’
share the characteristics of other sources in the category, the Adniinistrator may establish
subcategones for such sources.” S. Rep. No. 228, 101st-Cong., Ist Sess 166.:

Thus, in the view of the Senate, the standaid for establishing categories and subcaiegorles is
essentially the same, although the Administiator is cautioned not to make too fampant use. of
subcatégories.

The House Report similarly prov;des* “EPA. thay- dlstmgulsh among classes, types and sizes of
sources within a category or sibcategory: ... In the-determination of MACT for new and.
existing soutces, consideration of cost should be based on an evaluation of the cost of various
control options; The-Committee expects MACT to be meaningful, so that MACT will require.
substantial reductions in emissions from uncontrolled levels. However, MACT is not intended o
tequire tinsafe control measiires, 6r:ta drive soufces to the brink of shutdown.” House Rep. No,
101-490, Part 1, at 328,

I sutn, while Congress interided the MACT program to achieve significant emissions
réductions; it also intended EPA to be cognizant of the costs of contrel, and to ensure that the
program did not cause s;gmﬁcant economic hardship. One primary mechanism for achieving this
goal is through thie use of 'subcategories; subcategorization enables the Agency 1o accaum for the
fact that distinctions among classes, types and sizes of sources may have a very teal impast on
the feasibility of a given control technolagy, the effectiveness of that control technology, and the:

cost.of control.

Response: See response 16 commient EPA-HQ-OAR-2002-0058-3213,1, excerpt 145 for EPA"s
authority 10 créate subcategories.

Commenter Nafe: Timothy Hunt

Commenter Affiliation: American Forest and Paper Association (AF&PA)
Docament Control Number: EPA-HQ-OAR-2002-0058-3213.1
Comment Excerpt Number: 147

Comment: The only case to interpret the “classes, types and sizes” language supports this
interpretation. Sierra Club v: Costle, 657 F.2d 298 (D.C. Cir. 1981), recognized the broad
discretion this language confers on EPA to create what in effect are subcategories of sources.
with differentiated emission standards. This decision inter preted identical statutory language
found in the Neéw Source Performance Standards (NSPS) provisions of § 111 of the CAA. Under
the “classes, types and sizes” language, the S:erra Club court upheld a variable NSPS SO2
reduction requirément that was tied to a source’s e‘ustmg S02 emissions leveis which, in turn,
depended on the sulfur content of the facility’s fuel. The Court noted that “[t]he required finding.



that miist underlie a variable standard is much broader than a mere determination that uniformity
is not achievable. Rather, EPA has the discretion to vary the standard upon finding that sich a.
departure (from uniform control) does not undermine the basic purposes of the Act.” Id. at 321,
On.this basis, the Court expressty upheld EPA’s subcategorization: of coal-fired power plants
based on the sulfur content of fuel, findi ing that “[c]ertainly the text of the statute nowhere
forbids & distinction based on sulfur.” See id; at 319. Mote generally, the Sierra Club decision
confirms EPA’s discretion to set differentiated emissions standards for groups of sources within
a category — Le, for subcatcgenes - even in instances where the strictest standard may be
achievable by all sources.

The Report further provides that “Nothmg in this language authorizes the establishment of a
category based wholly oh egonomic grounds, nor is there any implication that individual
facilities may be granted catégorical waivers ....based on assertions of extraordinary economic:
effect.” Id: In other words, the cost of control is an appropriate basis for distinguishing among.
sources so long as it isnot the only-basis that dlsnngmshes antong: those sources.

_ The Court’s analysts in Sierra' Club has obvious relevance fo-amanalysis of the authonty granted
to.EPA thmugh CAA § 112. Section 112 employs the same language as Section 111 indefining
when EPA may promulgate distinct emission standards for sources within a category or
subcategory. The Supreme Court com1stenﬂy has held that “when administrative and judiciall
interpretations have seftled the meatiing of an existing Statutory provision, répetition of the samie
language in a new statute indicates; as a general matter, the intentto incorporate its
administrative and judicial interpretations as well.” Bragdon v. Abboft, 524 U.S, 634, 645 '
(1998). Therefore, § 112, which adopted § 111’5 terms almost ten years after the D.C: Circuit:
issued-the Sierra Club decision, must be understood to. carry | the settled meaning given o those.
terms by Siésfra Club, '

Response: See response fo eomment EPA-HQ-OAR-?.OOZ-GOS 8-2960.1; excerpt 61 for

additional subcategory based on regional fuel availability or geographic location.
See response to comment EPA-HQ-OAR-2002-0058-3213.1, excerpt 145 for EPA’s authority to:

create subcategories,

‘Commenter Name: Timothy Hunt
Commenter Affiliation: American Forest and Paper Association. (AI‘&PA)
Doctiment Control Number; EPA-HQ-OAR-2002-0058-3213.1

Conimient Excerpt Number; 148

Comment: EPA’s pasf practice has beeni consistent with this interpretation of the Act, The
Agency has subcategorized sources in numerous mdustrlai categories: From this experience, it is
possible to distill several principles that have guided the Agency’s decision making with regard
to creation of subcategories. First, EPA has determined that subcatcgorization is appropriate
where sources use different processes, and those processes: result in different types or
concenfrations of uncontrolled HAPs. Here, for example, the suite of HAPs emitted by solid-
fueled boilers differs from that emitted by liquid-fucled boilers,. which in turn differs from that
emitted by gas-fueled boilers. For exaniple, the types of metals emnitted by solid-fueled boilers
differs from the types of metals emitted by liquid-Tueled boilers~ and gas-fueled boilers typicaily



emit little metals, but may emit more orgamc HAPs. See 68 Fed. Reg. at 1670, Thus,
subcategorization based on fuel type is appmpmate because the different types of boilers emit
different types of HAPs.

Response: The EPA disagrees w:th commenter’s suggesﬂon to further subcategorize by fuel
type. Although the EPA recognizes the variation in emissions between different fuel types, many:
units burn a mixture of fuel types and EPA deteimined that its combustor design-based
classifications for organic HAP pollutants appropriately distinguish between operating and
design characteristics of boilers that burn a-single fuel type. The EPA also considers that -
variability has beég incorporated into the MACT floor analysis because the emission fimits
develaped for the MACT floor Jevel of control incorporate boilers using various fuels and
variations of control devices:

Commenter Name; Tiniothy Hunt
Commenter Affiliation: American Forest and Papér Association {AF&PA).
Document Control N umhex‘*fBPA-—HQ@A R-2002-0058-3213.1

Comiment Excerpt Number: 149

Comment: The Agency has subcategonzed siurees based onsize, where size differences affect.
the performame of control technologies, such as where more frequént start up and shut down’
makes it more difficult for smaller sources to maintain the same level of gontrol as larger.
sources, That is.also the case heére. There are fundamental differences ifi the rfes;gn of small.
boilers, as compared to large boilers. Moreover, smaller units often are used in swing load mode,
whereas larger units mote typically are base-loaded. These smaller boilers have mote frequent
start ups and shut downs that impact the performancé of controk tccknology, and hence the -
achievability of the standard, Thus, subcatsegonzatwn of boilers based on size — or infrequent.
utilization —also is consistent with EPA’s-past precedent and is appropriate because of the
1mpact of these factors on the ability of these soufces to maintain the same level of control as'

latgér sources.

Response: See response to comnient EPA-I iQ-QARQOﬂZ»OOS 8-2818.1, excerpt 18 for
subeategorizing according to heat input size.

Please refer to the preamble for discussion of the limited use subcategory.

Commenter Name: Timothy Hunt

Commenter Affiliation: American Forest-and Paper Association (AF&PA)
Pocument Control Number: EPA-HQ-OAR-2002-0058-3213.1
Comment Excerpt Number: 150

Comment: Furthermore, the Agency has subcategorized sources where differences among
sources affect the applicability of control technology. For example, EPA created subcategories in



the 1999 polyether polyols produétion MACT standard, finding that “Is]ubcategorization was.
necessary due to the distinctively different nature of the époxide and THF processes-and ifs
effect on the applicability of controls.” Similarly, in the 1998 flexible polyurethane foam
production MACT standard, EPA found that “[s]ubcategorization was necessary to réflect major
variations i preduction methods, and/or HAP-emissions that affect the applicability of confrols.”
Based ofi similar rationales, EPA created subcategoties in the Group I polymers and resing
MACT and the primary aluminum production MACT, and proposed to create subcategories in
the polyurethans foam production MACT. Here, for example, fabric filters may be an
approptiate control techitology to captiire metals from coal-fired boilers, bit are not appropriate:
for-use on oil-fired boilers because the soot blinds the bags of the fabric filter, and is also a fire
hiazard. Thus; subcategorization based on fuel type is appropriate because the type of fuel affects.
the applicability of control technology:

Response; See response 1o poniment EPA-HQ-OAR-2002-0058-3213.1, excerpt 148 for further
subcategorization by fuel type.

Commenter Name: Matthew Todd and David Friedman

Commenter Affiliation: American Pefroleuns Institute (API) and National Petrochemical and.
Refinérs. Association (NPRA)

Document Control Number: EPA-HQ-OAR-2002-6058-2960.1

Comment Excerpt Number: 61

Comment: Imposing emission lintits on Jiquid-fired boilers and process heaters, versus work
Practice reqirireiments for mest gas-fired boilers and process heaters, will tend to drive sources to
replace liquid-fired units with natural gas-fired units. However, some facilities do not have this
option. For instance, some facilities in Alaska and those on isolated islands (e.g., Hawail and the.
Virgin Islarids) have no option to ys¢ iinported gaseous fiiels rather than liquid fuels to meet their.
tuel balance needs and in most of these cases, even the choice of liquid fuels is quite restricted.

Refirieries and crude loading facilities located on islands or remote Jocations; such as.Alaska;
‘have unique configurations and constraints that mainland refineries and loading facilitiesdo not..
‘One of the key constraiits is that islarids.and reimote locations cannot physically access natural
gas pipelines. This makes the burning of liquid fuels {produced on site or purchased locally) ar
‘uhavoidable part of doing business in those locations, as EPA observes in the rule preamble..
Moreover, the dual fired heaters used at many island/remote facilities are a very-different design.
than'EPA apparenily contemplated in establishing subcategories and this design also affects the.
combustion chamber design.

'In these situations, facilities are also limited in what liquid fuels they can use, They may have
only one practical supplier of fuel oil. For refineries that is typically the refinery itself. The HAP
metals and chlorine content of those liquid fiiels is set by the refinery crude slate and process.
These facilities do niot have an option to seck out lower metal or chloride fuels-and must use:
‘what is prodhiced-oF available locally. In his coneurring opinion in the Brick MACT case, Judge
‘Williams stated that EPA®s ability to create subcategories for sources of different classes; size; or



(3) limited use stationary RICE, (4) stationary RICE that combust landfill gas or digester gas
equivalent to 10 percent or more of the-gross heat input-on an annual basis, and (3) other
stationary RICE. We further divided the last subcategory into four subcatcgenes. (1) 2SLB
stationary RICE, (2) 45LB stationary RICE, (3) 4SRB stationary RICE, and (4) CI stationaty

RICE.

Recommendation: Use further subcategorization to address special situations, such as limited use
boilers and process heaters; furndown, startup and shutdown opcratmns, and boilers and process
héaters located at facilities wxihout access o natural gas.

Response: Please refer. to the preamble for discussion of the limited use subcategory,

Commenter Name: Robert D, Bessette:
Commenter Affiliation: Council of Industtial Boiler Owmers (CIBO)
Document Control Number: EPA-HQ-OAR-2002-0058-2702.1

Comment Excerpt Number; 46

Comment: CIBO Strongly Supports EPA’s Proposal to Create Subcategories of Industrial
Boilers and Process Heateis:

CIBO strongly supports EPA’s proposal to subcategorize mdustrxal boilers and process heaters”
based on the physical state of the fuel burned. CIBO agrees with EPA’s conclusion that "theéré
are significant desigi anid operational differences beteen iinits that burn coal, biomass, hquid
and gaseous fuels” and that "[bloiler systems ave designed for specific fuel typesand will
encounter problenys if'a fuel with characteristics othier than those originally speified is fired.” 75
FR 32017. These subcategorxes therefore reflect: szgnxﬁcant technolgglcai differences with
correspandmg differences in the nature, composition, and controllability of HAP emissions, as
well as the costof control. CIBO- mmﬂariy supports EPA’s abshty to subeategame further ,
among units firing fuel of the same physical state baséd on siz¢ and-extent of us¢. The designand
construction of 1arge and small units reflect further %echnologwai differences that affect the
nature, composition, and contmllabihty of HAP emissions,

Response: Sée response to comment EPA-HQ-OAR-2002-0058-2818.1, excerpt 18 for

subcategorizing according to heat input size.
See response:to. comment EPA-HQ-OAR-2002-0058-3213. t; excerpt 145 for EPA’s anthority to

create subcategories:

Commenter Name: Robert D. Bessette
Commenter Affiliation: Council of Industrial Boiler Owners (C1BO)
Documeént Control Number: EPA-HQ-OAR-2002-0058-2702.1

Comment Excerpt Number: 48

Comment: EPA has Abundant Legal Authority to Create Subcategories as Proposed,



EPA has broad discretion to establish subcategorics of Sourées. Section 112 provides EPA with

p f it ¢ uthonty "o-establish.subcategories under this section, as appropriate.” § 112{c)(); see
also § 112(c)(5) (" ..the: Administrator may at any time list additional categoues and
subcategaries of sotirces[.],,): Indeed, § 112 establishés a presumption in favor of the creation
and medification of categories and subcategaraes in the course of the Agency’s regulatory
program, by mandating that EPA "shall from time to time, bt no less often than every 8 years,
revise; if appropriate, in res;;onse to public comment-or new information; a list of all categomes
and subgategories of major sources." § 1 12(c)(D. Séction 112(c)d)’s language empowering EPA
"o establish subcategdries ... as appropriate™ without the inclusion of criteria limiting the
Agency s abfhty to-do so confers a broad grantof autimrzty

The D.C. Circuit previously has interpreted: the inglusion of the phrase "as appropriate” in a more
limiting statutory mandate as conferring s ntial discretion:; Consumer Federation of America
v, U.S, Dept. of Health and Human Servxces 83 F.3d'1497 (DiC. Cir, 1996) (Consumer
Federation), At issue in Consumer Federation was 2 provision of the Clinical Laboratory
Improvement Arhendiments of 1988 (CLIA), which difected HHS to éstablish gualifications for
laboratory: techuicians that "shall, as appropriate, be different on the basis of the type of
examinations and processes’ bemg performed.” Consumer chcratma, 83 F.3d at 1503,

The court found that, even though the statutory mandate at issue-using the word "shall"-was
phrased.in & way generally mterpxeied 10, impose a mandatoty duty to differentiate quakﬁcanens
based on different types-of tests, the inclusion of the words "as appropriate” removed the!
mandatery nature of this provision and introduced a significant amountof agency discretion in.
its implémentation, Conguniet Federation, 83 F.3d 1497. To liold otherwise, concluded the court
would treat the statitory terms “as appropriate” as mere surplussage, thereby violating a basic
carion of statiitory construction. Consurer cheratmn, 83 F.3d 1497, In the CAA context, the
mandate conferred by § 112 to establish subcategories "as. appmpﬂate" similarly: prowdes
substantial discretion for EPA to greate subcategones on.any reasonable basis; Nothing in the
Act orapplicable case law suggests otherwise:.

Respunse: See response to comment EPA-HQ-OAR&OGZ«GOS 8-3213. 1 excerpt 145 for EPA’s
authorzty tocreate subcategonec;

Commenter Name: Robert D, Begsette
Commenter Affiliation: Council of Industrial Boiler Owners (CIBO}
Document Control Number; EPA-HQ-OAR-2002-0058+2702.1

Comnient Excerpt Number: 49

Comment: EPA Has Broad Diseretion to Distinguish Among Classes, Types and Sizes of
Sources, Even Within Subcaicgarlcs

‘While EPA has nearly unfetiered diséretion to eréate subeategories as appropriate, the CAA
provides ample authonty for EPA to dzstmgmsh among groups of sources within a source
category or subcategory in setting & MACT standard. The statute provides that EPA "may
dzstmguish among classes, types and sizes of sourcés within a category of subcategory” when



establishing MACT standards. 42 U.S.C, § 7412(d)(I). Congress’s use of the broad terms “class,”
“type,' and “size"” shows that EPA is intended to have broad discretion in the appropriate factors
that warrant distinguishing among sources, and EPA’s proposed subcategories fall squarely:
within the:meaning of "types" and “sizes." It is a well-established canon of statutory construction
that courts "give the words of a statute their ordinary, contemporary, common meaning, absent.
an indication Congress interided theém to bear some different import.” Williams v. Taylot, 529
U.S. 420, 431 (2000) (quotations omitted).

Accordingly; we turn to thé standard definitions.of "class," “type” and "size." Webster’s Third
New International Dictionary Unabridged (1993) defines "class” to mean "2 group, set or kind
marked by comiion attributes or a common attribute.” It defines "type" as "qual ities common to.
a number of individuals that serve to distinguish them as an identifiable class or kind," further
clarifying that "[lype"; "kind* and "sort" are usually "interchangeable and that "kind” in most-
uses s Tikely to be very indéfinite and involve any criterion of classification whatsoever." To'the.
extent that EPA may distinguish among sources'within a category or subcategory on the basis of:
“any [reasonable] eriterion of classification whatsoever," dnd may create subcategories as
appropriate, the CAA strongly supports EPA’s authority to create subcategeries of industrial
boilers as proposed.

Response; Ses fesponsé to coniment EPA-HQ-OAR-2002-0058-3213.1, excerpt 145 for EPA’s
authority to create subtategories.

‘Commenter Names Robert . Bessette v _
Commenter Affiliation: Council of Industrial Boiler Owners (CIBO)
Document Control Number: EPA-HQ-OAR-2002-0058-2702:1
Comment Excerpt Number: 50

Comment: Congress Contemplated and Approved Subcategorization..

The Jegislative history makes clear that Congress interided EPA ‘fo distinguish among classes,
typies and sizes of sources under three core circumstances: when differénces ameng sources:
affect (1) the feasibility of air pollution control technology; (2) the effectiveniess of aif pollution
coritrol technology; and (3) the cost of control: The Senate Report ¢larifies that the Administrator
showld: take intc account factors such as industrial or commercial category, facility size, type of
process and other characteristics of sources which are likely to affect the feasibility and
effectiveness of air pollution control technology. Cost and feasibility are factors which may be
considered by the Administrator when establishing an emission limitation for a category under
section 112. The proper definition of categories; in light of-available pollution control.
technologies, will assure maximum. protection of public health and the environment while
miniimizing costs imposed on the regulated community. However, in limited circumstances
where a group of sources may share the characteristics of other sources in the category, the
Administrator thay éstablish subcategories for such sources. S. Rep. No. 228, 101st Cong., Ist
Sess 166..



Thus, in the view of the Senate, the standard for establishing categories and subcategories.is
essentially the same, although the Administrator is cautioned not to make too rampant use of
subcategorles The House Report s;mtlariy prowcies TEPA may. distin guish among classes; types
and sizes of'sources within a category or subcategory.... In the determination of MACT for new
and existing sources, consideration of cost should be based on an evalyation of the cost.of
various ¢ontrol options. The Committse expects MACT to.be niganingful, so that MACT will
require substantial reductlons irremissions from uncontrolled levels. However, MACT is not
intended:to requite unsafe control measures, or to drive sources to'the brink of shutdown.” House
Rep. No. 101-490, Part 1, at 328. Ini sum, while Congress intended the MACT program to
achieve significant emissions reductions, it also intended EPA to be: oognizam of the costs of .
ccontrol, and o ensure that the program did not cause Sighificant economic hardship. One primary
mechanism for achieving this goal is through the use of subcategories; subcatcgomzatzon ¢nables
the Agency to.account for the fact that distinctions among classes, types and sizes of sources
may have a véry real impact on the feasibility of a given control technology, the effectiveness of
that control technoiogy, and the cost of control.

-Resp(mse. See response to comment’ EPAaHQ-OAR-ZQOQ-GOS 8-3213.1, excerpt 145 for EPA's
-authority o-create subcategories.

Commenter Name: Roberi D. Bessetie

Commenter Affiliation: Council of Industrial Boiler Owners (CIBO)
Document Control Number: EPA-HQ-OAR-2002-0058-2702.1
Commem Excerpt Number; 51 o

Comment: Variation of Emission Standards on the Basis of Puel Type is Valid.

The only case to interpret.the “classes, types and sizes" language that supporis this mterpre{atxon
Sierra Club v, Costle, 657 F.2d 298 (D:C. Cir. 198 1) recognized the broad discretio
language confers.on EPA to create what in effect are subcateganes of sources with differentiateé
‘emission standards. This decision mterpreted identical statutory language found in the New
Sourcé Performance Standards (NSPS) provisions of § 111 of the CAA. Under the "classes;
types and sizes” ianguage, the Sierra Club v. Costle court upheld 2 variable NSPS 8§02 reduction.
‘requireniéiit that was tied to a source’s existing $02 emissions lévels which, in turn, depenéed on
the sulfur content of the facility’s fuel. The Court noted that "[t]he required finding that riust
undertie 8 variable standard is much broader than a mere determination that uniformity is not
achievable, Rather, EPA has the discretion tovary the standard upon finding that such a
departure-{(from uniform.control) does not undermine the basic purposes of the Act.” Sierra Club:
v. Costle, 657 F.2d at 321 (quotations omitted). On this basis, the Court express‘iy upheld EPA’s.
'subcategortization of coal-fired power plants based on ‘the sulfur content 6f fuel, finding that "[the
text of the statute nowhere forbids a distinction based on'sulfur.” Sierra Chib v. Cosﬁe, 657F2d
at 319.

More generally, the Sierra Club v. Costle decision confirms EPA’s discretion fo set dxffercntlated

emissions standards for groups of sources within a category (i'e.; for subcategories) even in
instances where the strictest standard may be achievable by all sources. The court’s analysis-in



Sierra Club v. Costle has obvious relevance to an analysis of the authority granted to EPA
through CAA § 112, Section 112 employs the same language as § 111 in defining when EPA
may promulgate distinct emission standards for sources within-a category or subcategory, The
Suprenie Court consistently has held that "when administrative and judicial interpretations have
settled the meaning of an existing statutory provision, repetition of the same language in a new
statute indicates, s 4 general iatter, the intent to incotporate its administrative and judicial
interpretations as well." Bragdon v. Abbott, 524 U.S: 634, 645 (1998). Therefore; § 112, which
adopted § 111’s terms almost ten years after the decision in Sierra Club v. Costle, mustbe
underitood {0 catry the seftled meaning given to those terms by Sierra Club.

Response: See rosponse to camment BPASHQ-OAR-2002:0058-3213.1, excerpt 148 for futher
subeategorization by fuel type.

See resporise to.comment EPA-HQ-OAR-2002-0058-3213. 1; éxcerpt. 145 for EPA’s authority to

create subcategories:

Commenter Names Robert D. Bessette o 3
Commeiter Affiliation: Council of Industrial Boiler Owners (CIBO)
Document Control Number: EPA-HQ-QAR-2002-0058-2702.1
Comment Excerpt Number: 52

Comment: EPA’s Past Practice Regarding Subcategorization is Consistent with the Proposed
Subcategories. R =

EPA’s past practice has been consistent with this interpretation of the Act. The Agency has:
subcategorized sourées in huierous industrial categories. From this experierice, it is possible to
distill several principles that have guided the Agency’s decision making with regard to creation
of subcategories. First, EPA has determined that subeategorization is appropriate where sources
use different processes; and those processes result in different types or concentrations of
unconirolled HAPs. Here; for example, the suitée of HAPs emitted by solid-fueled boilers differs
from that ernitted by liquid-fueled boilers, which in turn differs from that emitted by gas-fueled

boilers. For example, the types of metals emitted by solid-fueled boilers differs from the types of
metals emitted by liquid-fueled boilers, and gas-fueled boilers typically emit little metals, but
may emit more organic HAPs. Thus, subcategorization based on fuel type is appropriate because
the différent types of boilers emit different types of HAPs, The Agency also has subcategorized
sources based on size, where size differences afféct the performance of control fechnologies.

That is also thie case here. Thus; subcategorization of boilers based on size, or infrequent
utilization; also-is consistent with EPA’s past precedent and is:appropriate because of the impact
‘of these factors on the ability of these sources to fhairtain the same level of control as larger
sources; Furthermore, the Agency has sabcategorized Sources where differences among sources
affect the applicability of control technology. For example, EPA created subcategories in the
1999 polyether polyols production MACT standard, finding "Subcategorization was necessary
due to the distinctively different nature of the epoxide and THF processes and its effect on the
applicability of controls.” Similarly, in the 1998 flexible polyurethane foam production MACT
standard, EPA found that "Subcategorization was necessary to reflect major variations in



production methods, and/or HAP emissions that afféct the applicability of controls.” Based on
similar rationales, EPA ereated subcategories in the Group 1 polymiers and resins MACT and the-
primary aluminum production MACT, and proposed fo, create: subcategarlcﬂ in the polyurethane
foar produetion MACT. Subcategorization based on fuel type is appropriate because the type of
fuel affects the apphcab;hty of control technology..

EPA slso-has-created subcategories in numerous cases where differences among sources affected
the ;;erformancs of control technology and, Hence, the achlevabxlxty of the MACT standard. For
example in the steel pzcklmg MACT; EPA excluded specialty steel because the tectinology that
is effective for remcwmg acid gas (HCI) emissions from carbon steel manufacturing “may not be.
as effective” for removing acid gas (H2504) emissions from spec;alty steel manufacturing.
Similarly, the phosphoric acid snanufacturing MACT subcategonzeé the submerged combustion:
;process and the vacuum evaporation process because the "submerged combustion process is not
‘amenable to thé same levél of contriol as is the Vacutim evaporation process.” In the leather

Ai mshmg operations MACT, EPA "observed differences in achievable enission levels between
thie types of leather products produccd . [and therefore] we have established four different
performance standards for the various leather products produced.™ And in the pmpased
‘secondary aluminum producnon MACT, EPA "examined the processes, the progess operations,
‘and othér factors to determine if sepamte classes of units; operations, or other criteria. have an
effect on air emissions from emission sources; or the cantrciiablhty of those emissions.” In-sum,.
EPA’s proposed subcategories ate aniply supported by the language ofthe statute, the legxslatwe
histoty, applicable casé law and the Agency’s own past practices:

Responser See response to commernt EPA-HQ-OAR-2002-0058-3213.1, excerpt. 145 for EPA’s
authiority to create subcategories.

Commentér Name: Robert D. Bessette o
‘Cominenter Affiliation; Council of Industrial Boiler Owners (CIBO)
Document Control Number: EPA-HQ-OAR-2002-0058-2702.1
Commient Excerpt Number: 53

‘Comment: Need limited use subcategory for hqmd or gas 2 units:based on 10% annual Capacxty
factor or 1,000 hours/year as a threshold:

EPA should establish a subcategory for "limited use™ units due to their significant differences
f:om stcady-state units. Limited e units shouid have a rated heat input greater than 10 _

an annual average capacity factor of 10 percem or less. Thesé units operate for
we during the yearand as such may experience reiatwcly little SSM. The short
‘run times would 1 1kely exacerbate the effect of startup/shutdawn on‘30:day averages. Because
limited use units do not operate regularly, their émissions differ from average beilers operating
for longer periods of time or near their design capacity: EPA has rccogmzed that "units operate
most efficiently when operated at or near their design capacity.” 75 FR 32023-24. Based ot their
operating schedule, limited use units may or may not operate at or near their design capacity, but
if they do itis for limited periods of time. Considering this, limited use uniis may operate for a




For these same reasons, EPA should consider both the necessity of maintenance and readiness
testing, as well as participation in emergency demand resporise programs and other “non-
emergency” uses in setting the parameters for a limited use subcategory, While limits based on
hours of operation like those tised in the CI RICE MACT are one optioh, another and potentially
easier standard to administer would be to-rely on capacity utilization. Boilers, unlike RICE,.
canriot start up or shut down quickly, making it difficult for boiler operators to.run a boiler for
only a set number of hours. An hours-of-operation limit, therefore; would be less practical than a
limit based on capacity utilization. Moreovér, as EPA noted in the Proposed Rule, some
emissions from boilers are not dependent on operating parameters such as houss operated, bul.
rather on the fuel consuiied. See National Emission Standards fot Hazdrdous Air Pollutants for
Reciprocating Internal Combustion Engines, 75 Fed. Reg. at 32017 (discussing fuel-dependent
HAP). A capacity utilization factor of 10% was chosen for thié previous Boiler MACT final rule
as the best means of defining a limited use unit, Se¢ National Emission Standards for Hazardous
Air Pollutants for Industiial, Commercial, and Institutional Boilers'and Process Heaters; Final
Rule; 69 Fed. Reg. at 55223. This definition is equally appropriate for the current rule.

‘Response: Please refer to the preamble for discussion of the limited use subcategory.

Commenter Name: Jim Griffin =~
Commenter Affiliation: American Chemistry Council
Document Control Number: EPA-HQ-OAR-2002-0058-2792.1
Comment Excerpt Number: 75

Comment: EPA has broad diseretion to establish subcategories of sources; Section 112 provides
EPA with-explicit authority "to establish subcategories under this section, as appropriate.” [70
Fed. Reg. 59462 (October 12, 2005).] Indeed, section 112 establishes & presumption in favor of
the creation and modification of categories and subcategories in the course of the Agency’ -
regulatory program, by mandating that EPA “shall from time to tire, but no less often than every
§ years, revise, if appropriate, in response to public comment or new information, a Tist of all
categories-and subcategories of major sources."[Clean Air Act section 112.()(1); seealso
section 112 (€)(5) ("... the Administrator may at any tirae list additional categories and
subcategories of sources."] section 112(c)(1). The fact that section 1 12 empowers EPA to
establish subcategories without any limiting criteria confers a broad grant of authority,
[Consumei Federation of America v: U.8. Dept. of Health and Human Services, 83 F.3d 1497
(D.C. Cir. 1996) (interpreting the phrase "as appropriate” in 2 more limiting statutory mandate as
conferring substantial discretion).] Nothing in the Act or applicable case law suggests otherwise.

While BPA has nearly unfettered diseretion to create subcategories as appropriate, the Act
pravides atple authority for EPA to distinguish dmong groups of sources within a source
category or subcategory-in setting a MACT standard. The statute provides that EPA "may
distinguish among classes, types and sizes of sources within a-category or subeategory” when
establishing MACT standards.[42 U.8.C, section 7412(d)(1)] Congress” use of the broad terms
“class," "type," and ‘size” shows that EPA is intended to have broad discretion in the appropriate



factors that warrant distin guxshmg among sources; and EPA’s proposed subcategories fall-
squarely within the meaning of "types" and “sizes. "

It is'a well-established carion of statutory construction that courts "give the words of'a statute
their ordinary, contemporary, common medning, absent an indication Congress intended them to
bear some différent import,"70 [Williams v, Taylor, 529 U.S. 420, 431, 120 S.Ct. 1479, 1487-88,
146 L.Ed.2d 435 (2000).] The term "class™is typically defined to mean “a group, set.or kind
matked by common attributes or a common attribute. [ Webster’s Third New. International
Dictionary Unabridged (1993}.] *Type” is-defined as "quaktles contmon to a number of
individuals that serve to: dlstmguxsh them as:an identifiable class or kind,"[Id}. further clanfymg
that ""[tlype", "kind” and “soft" are usually mterchangeable" and that ""kind" in most uses is
likely to be very indefinite and involve any eriterion of classification whatsoever." To the extent
that EPA may distmgmsix among sources withina category orsubcategory on the basis of “any
[reasonable] ctiterion of classification whatsoever," and may create subcategames as appropnate,
the CAA strongly supports EPA’s authority to- create subcategories of industrial boilers-as

proposed.

Response: See fésporise to conmmient EPA-IIQ -OAR-2002-0058-3213.1, excerpt 145 for EPA’s
authority to-créate subcategories.:

Commenter Name: Jim Griffin

Commenter Affiliation: American Chentistry Council
Document Control Number: EPA-HQ-OAR-2002-0058-2792.1
Comment Excerpt Number: 76

Comment: The: ieglslatwe: history makes clear that Congress intended EPA to distinguish among
classes, types and size§ of sources in three circumgtances: when differences ammiong, sources: affect.
(1) the feasibility of air pollition control techriology; (2) thie effectiveness of air pollution control
teuhnology, and (3} the costof control:

The Seniate Report clarifies that the Administrator should:

..take inito account factors such as industrial of commercial category, facility size; type of
process and other characteristics of sources which are likely to affect the feasibility and
effectiveness of air pollution conteo] technology. Cost and. fea31bzlzty are factors which may be
considered by the Administrator wheén estabhshmg an eission limitation for a category under
section 112. The proper dcﬁmtwn of categoms, in hght of available poilution control.
technolegxes, will assure makimum profection of publxc health and the environment while
minimizing costs imposed on the regulated community. However, in hmnted circumstances
where a-group. of sources may share the characteristics of ether sources in the categary, the
Administrator ray establish subcategories for such sourees.[S. Rep. No. 228, 101st Cong., Ist

Sess. 166].



Thus, in the view of the Senate, the standard for establishing categories and subcategories is
essentzaily the same; although the Administrator is cautioned not to ‘miake 100 rampant use of

subcategories.
The House Report similarly provides:

EPA may dzstmgmsh among classes, types-and sizes of sources within a category or subcatagory
... In the defermination of MACT for new and existing sources,

consideration of cost sheuld be based on an evaluation of the cost of various control options. The
Committes expects MACT to be miganingful, so that MACT will require substantial reductions’i in,
emissions from uncontrolled levels. However, MACT is not intended to tequife unsafe control

measures, or to drive sources to the brink of shutdown. [House Rep No, 101-490, Part 1, at 328.]

In sum, while Congress intended the MACT. prograim to.achieve significant emissions
reductions, it also intended EPA to be cognmani of the costs of control, and to-ensure that the.
program did not cause: szgmﬁcant economic hardship. One primary miechanism for achieving: this
goal is through the use of subcategorxes -which enables the Agency to account for the fact that

distinctions ameng classes, types and sizes-of sources may have a very real impact on the:
feasibility-of 4 given control technology, the effectiveness of that control technology, and the-

cost of control,

Response: See response to comment EPA-HQ-0OAR-2002-0058-321 3.1, excerpt 145 for EPA’s
authority to create subcategories. i

Commenter Name: Jim Griffin-
Commenter Affiliation: American Chemistry Council
Docainent Control Number: EPA-HQ- OAR-2002-0058-2792.1

Comment Excerpt Number: 77

Comment: The only case to interpret the "classes, types and sizes” language supports this
interpretation. Sierra Club v. Costle [657 F.2d 298 (D-C. Cir. 198 1).] recognized the: ‘broad
discretion this !anguage confers.on EPA‘to créate what i effect are subeategories of sources
with differentiated emission standards. This decision mtcxprc’ccd identical statufory languige
found in the New Source Performance Standards (NSPS) provisions. of section 111 of the CAA.
Under the "classes, types and sizes™ language, the Sierra Club court upheid a variable NSPS SOZ
reduction requirement that was tied to a source’s existing SO2 emissiens levels which, in turn,
depended on the sulfur content of the facility’s fuel. The court noted that "[tlhe required fi nding.
that must undétlie a variable standard is much broader than a mere determination that uniformity:
is not achievable, Rather, EPA has the discretion to-vary the standard upeon finding that such a
departuré (from uniform control) does not undermine the basic purposes of'the Act." [Id. at 321.]

On this basis, the court expressly upheld EPA’s subcategorization of coal-fired power plants
based on the sulfur content of fuel, finding that “[c]ertainly the text of the statute nowhere



forbids a distinction based on sulfur.” [Bragdon v. Abbott, 524 U.S. 634, 645 (1998).] More
generally, the Sierra Club-decision confirms EPA’s discrétion to set d:ﬁerentzatcd emissions
standards for groups of sources within a category —i.e., for suhcatcgones even in instances
where the strictest standard may be-achievable by all souices.

The House Report fuirther provides that "Nothing in'this language authorizes the establishment of
a category based wholly on economic ground& nor is there any lmphcat:xon that individual
facilities may be granted catcgor:cal waivers-... based on assertions of extraordinary economic
effect.” {id] In othér words, the cost of controlis an -appropriate basis for: distingirishing among
sourees So° long as it is not the sole basis for distinetion,

The court’s analysis in Sierra-Club is relevant to an analysis of the authotity granted 0 EPA
through CAA. section 112, Section 112 empioys the same Iauguagc as Section 111 in defining
when EPA may. promulgate distinct, emission stindards for sources within 4 category or
subcatcgory '? he Supreme Court consxstcnt - has held that "when admm:stratwe and judl(}lal

language ina new staiute mdmates, as a general matter, fhe mtent te mcorpofate :ts
administrative and 3udlczal interpretations as well." Therefore, section 112, which adoptcé
section 111%s terms alfnost tent years afier the D: :C. Circult issued the Sierra Club decision; must
be understood to-carry the settled meaning given to those terms by that decision.

EPA’s past practice has been consisiént with this interpretation of the Act. The: Ageney has
subcategorized sources in numerous industrial categories; From this experience, it is poss;bie to
distill several prificiples that have guided the Agericy’s decision making with regard to creation
of subeategories. First, EPA has determined that subcategorization is appropriate where sources
use différent processes, and those processes result in differenttypes-or concentrations of
uncontrolled HAPs. Here, for example, the saite of pﬁﬂuzants emitted by solid-fieled boilers
differs from that emitted by liquid-fugléed boilers, which in turn differs from that emitted by gas-
fueled boilers. For example, the types of mietals’ emitted by solid-fueled boilers differ from the
‘types of metals emitted by liquid-fueled boilers, and gas—fueied boilers typically emit little
metals, but may emit more organic HAPs. [See 68 Fed. Reg. at 1670 (January 13; 2003).] Thus;
subcategorization based on fuel type is appropriate because the different types. of boilers emit-
different types 6f HAPs.

The Ageney also has subcategorized sources based o saze, where size dxﬁcrenccs affest the
performame of control technologies, such as where more f?equent start up ; and:shut down-makes
it more difficult for smaller sources to maintain the same level of control as latger sources. That.
is also the case here, Theére are fundamental differences in the design of small boilers, as

campared to large boilers. Moreover, smaller units often are used in sw;ng load mode, whereas.
larger units more typically are-baseloaded. These smaller boilers have more freqiiént start ups
and shut downs-that impact the performance of contro] technoiogy and hence the achievability
of the standard. Thus, subcategorization of beilers based on size —or infrequent wtilization — also.
i$ consistent with BPA’S past precedent and is appropriate because of the impact of these factors
on the ability of these sources to maintain the same level of control as larger sources.



Purthermore, the Agency has subcategorized sources where differences among sources affect the
applicability of control technology: For example, EPA created subcategories in'the 1999
‘polyether polyols production MACT standard, finding that "[s]ubcategorization was necessary
due to the distinctively different nature of the epoxide and THF processes and its effect on the
applicability of controls.” [64 Fed. Reg. 29421 (June 1, 1999).] Similarly, in the 1998 flexible
polyurethane foam production MACT standard, EPA found that “[s]ubcategorization was
necessary to reflect major variations in production methods, and/or HAP emissions that affect the
applicability of controls.”[61 Fed. Reg: 68407 (December 27, 1996).]

Based on similar rationales, EPA created subcategories in the Group 1 polymers and resins
NESHAP and the primaty alumimim production NESHAP, and proposed to create subcategories
in the polyurettiahe foam production NESHAP. [Ses, &.¢., 40 C..R. Part 63, Subpart 11T
(Flexible Polyurethane Foam Production), 40 C.E.R. Part 63, Subpart LL (Primary Aluminum.
Reduction Plants), and 40 C.F.R. Part 63, Subpart U (Group 1 Polymers and Resins).} Here, for
example, fabric filters may be-an appropriate control technology to-capture metals from coal-
fired boilers, but are not approptiate for use on vil-fired boilers because the soot blinds'the bags
of the fabric filter, and i§ also a fire-hazard, Thus, subcategorization based on fuel typeis
appropriate because the type of fuel affects the applicability of eontrol technology:

In sum, the use of subcategorization in this fule is amply supported by the language of the

statute, the legislative history, applicable case law, and the Agency’s own past practices: With
these principles in mind, we believe that farther subcategotization is warranted.

Response: Seo response to comment BPA-HQ-OAR-2002-0058-3213.1, excerpt 145 for EPA’s
authority to create subcategories. ’

Commenter Name: Jim Griffin |
Commenter Affiliation: Américan Chemistry Council
Document Control Number: EPA-HQ-OAR-2002-0058-2792.1
Coninient Excerpt Number: 81

Comment: EPA needs to establish a subeategory for "limited use™ units. While the prior Boiler
MACT rule treated units with average capacity factors of 10% or less separately, the proposed
rule does not continue that 3ppr@achz

Instead, EPA presumes that limited use units are just like those operated full-time which burn a
similar fuel. Limited use sources operate intermittently and for shorter periods of time:(e.g.,
small package boilers that are only used dufing plant outages, a backup boiler that runs when
other units are being fixed, a peaking unit ised to supplement clectric generation during
particularly hot summer days, a process beater that operates for a few hours at a time to warm up
a heat transfer fluid for use in a chemical process, or a process heater that only operates
intermittently in order to maintain the temperature of a process fluid in the desired range).

Compared to most boilers and process heaters, these units spend a far greater percentage of their
time starting up and shutting down. As a result, their emissions profiles differ from sources
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102H. HCI as a Surrogate for Acid Gases [DENIED PETITIONER ISSUE]

Commenter Name: James Pew

Commenter Affiliations Earthjustice, Clean Air Council, Partnership for Policy Tntegrity
Document Control Number: EPA-HQ-OAR-2002-0058-3511-Al

Comment Excerpt Number; 11

Comment: EPA proffered a new rationale for its use of hydrochlotic acid as a surrogate for all
acid gases: "it is highly likely that facilities will choose to control these acid gases by applying
flic same technology and the means for removal of each are similar.” Resp. 10 Comments Vol. 2
(3187.1 Excerpt 12). EPA’snew rationale is irrelevant under the well-established test for
whether a surrogate is valid. It does not, for example, address HCN's variable relationship tor
HC). See Comments at 13. Nor has the Agency demonsirated that add-on controls (rather than
fuel-substitution or other methods) are the only means of removing all acid-gases; as set forth in
-our comments, fuel choice.can effectively reduce acid gas emissions.

Respounse:: This comment rélates to a petition that was qégied by the EPA. Refer to thie preamble
section ‘Other Actions We Are Taking” for the reasons for the denial.

‘Rationale for Subeategories

7A. Limited-Use Units

Comimenter Name; ‘Chris M. Hobson-

Commenter Affiliation: Southern Company
Docuxmeiit Control Number: EPA-HQ-0AR-2002-0058-3520-A1
Comment Excerpt Number: 4 ”

Comment: The use of & ¢apacity factor is consistent with other regulations and requirements.
Although some limited use boilers may choose to take a limit based on hours of operation for
ease of monitoring, it makes more sense for many boilers to monitor their capacity factor ona
héat input basis. In many eases, monitoring heat input (fuel use) is something the units are
already required to do for other regulations, such as New

Source Performance Standaid (NSPS) subparts Db and Dé. For examplé, Georgia Power's Plant.
McDoriough combined-cycle facility, cutrently under construction, includes two avxiliary boilers
that are permitted to operate-up to a 10%. capacity fictor on a heat input basis. This capacity
factor permit limit is directly used to determine the applicability of NSPS emission limits for
PM, NOx; and SO2. Therefore, the capacity factor applicability for a limited use subcategory
would be consistent with the applicability for NSPS at many facilities.

Response; The EPA agrees with the commentef, and the definition of the limited use
subcategory has been revised in-the final rule to be based on a 10 percent capacity factor. The
annual operating hout threshold has been removed.

429



Cogentrix units exhibit vastly differing emissions profiles than other similarly-designed boilers
or process heaters in the industrial, commercial, and institutional source category solely because
they produce ¢lectricity. There are many other boilers included within the source category that
are producing electricity.

7C01. New Biomass Subcategories (General Comments)

Commenter Name: James Pew

Commenter Affiliation: Earthjustice, Clean Air Council, Partnership for Policy Integrity
Document Control Number: EPA-HQ-OAR-2002-0058-3511-Al

Comment Excerpt Number: 70 '

Comment: EPA has decided to designate any major source that burns at least 10% biomass as a
biomass burner (pages 80601 and 80655 of the major source rule). This means that a facility
burning 90% coal and 10% biomass would be held to the less rigorous PM emission standard for
biomass than for coal. This is arbitrary, At a2 minimum, the rule should make basic sense. This
does not pass that test. [See Submittal for table comparing coal and biomass limits.]

Response: Several comments were received on initial June 4, 2010 proposal with respect to how
combination fuel units should be classified. The EPA presented its rationale in its response to
comments on the appropriate fuel use threshold of combination boilers (see 76 FR 15635). EPA
did not propose to revise this rationale in this reconsideration action and maintained a consistent
cutoff of 10% biomass to determine the appropriate subcategory assignment in this final
amendments. The EPA was not petitioned for reconsideration on this topic and it did not re-open
the fuel threshold level for subcategory determination in this final notice therefore this comment
is outside the scope of this reconsideration action.

Commenter Name: Michael Livermore, Jason Schwartz
Commenter Affiliation: Institute for Policy Integrity, NYU School of Law
Document Control Number: EPA-HQ-OAR-2002-0058-3432-A1

Comment Excerpt Number: 2

Comment: EPA should explore the justifications for subcategorization for new sources
separately. Compared to existing sources, new sources do not face the same limitations on their
design options, EPA must explain why for new, still-unconstructed sources, it would not be more
efficient to set a single standard and let all new sources choose any fuel type and design option
capable of meeting that standard.

Response: The EPA disagrees that a single standard for all new sources is justified. Emissions
of CO, PM, and metallic HAP vary greatly with the design of the combustion unit; the same lot
of fuel could exhibit a vastly different emission profile between different combustor designs.
Additionally, sources may be limited in their subcategorization cheices due to the geographic
availability of some fuels and their energy requirements. These conditions may limit or dictate
what design type of coal or biomass boilers can be installed. The design types currently being
used were installed for specific reasons which may be just as applicable for future installations.
For these reasons, the EPA believes that separate emission limitations are justified for all of the
combustor-based subcategories.

430



Commenter Name: James Pew ‘

Commenter Affiliation: Earthjustice, Clean Air Council, Partnership for Policy Integrity
Document Control Number:: EPA-HQ-OAR-2002-0058-3511-A1 '
Comment Excerpt Number: 4

Comment: EPA’s subcategories for new units are, if possible, even more unlawful and
irrational, Nowhete does the agency explain why it wishes to-encourage the construction of
.obsolete boilers that, according the agency at least, emit far'more pollution than other boilers. It
is entirely possible for 4 company that wishes to-build a new boiler o build one that is clean:
Assuming arguendo that the boiler designs on which EPA has seized a8 an excuse Tor setting.
different standards for existing boifers truly do afféct emissions iff a meaningful way, then they
are also necessarily a means by which pollution can be controlled. Acgordingly, EPA should set
new source standérds based on sources that have the fowest emissions 4s a result of their cleaner
design as well as of the other factors that affect their emission levels. .

Response: The commeniter disagrees with:the EPA’s subcategoties for new Sources, but does
‘ot provide any explanation or analysis to support its'assertion that the subcategories are
“ynlawful and irrational.” Asnoted elsewhere in the record for today’s:action, section 112-
provides BPA with broad discretion to subcategorize among sources in a source category. Under
the commenter’s approach; EPA would likely never be able to exercise this authority, since some
types sources will generally always be lower-emitting than others. ‘Given that Congress used
‘such bivad langhage when authorizing EPA to ¢reate subgategories, it is unlikely that such a
resulf is what it intended. Morcover, as explained elsewhere in the reeord for foday’s-action; the
BPA has establishied emissions standards for new sources based on the best-performing similar
souree; as required by section 112(d). Therefore, the EPA’s standards are in fact based on
sources with the lowest emissions levels, consistent with the requiremrits of the Act.

As indicated in the response to commeit EPA-HQ-OAR-2002-0058-3432-A1, excerpt 2, the
type of boilers selected for instatlation in the future is based on several factors including fuel’
availability and the facilities’ enetgy deniands. ‘Far example; a facility planning on 2 new coal
‘boilers may select a pulverized Goal unit because it requires a high'steam production which a
stoker would not provide, or it may sclect a fluidized bed coal unit if the fuel is of low quality.
The same is true for biomass, certain types of biothass can-only be ¢ombusted in a.certain type of
boiler designed to combust that type of biomass; In either case, the final rule has a single
emission limitation for mercury and HCI for afl solid fuel subcategories, and a single PM°
emission limitation for the 3 ¢oal subcategorics. In.addition; any new boiler (above:30

MMBtu/hs) will be subject to an NSPS (subpart Db for units greater than 100 MMBu/hr, subpart
De fot boiler 30 to 100 MMBtu/hr.) which regulate PM; SO2 and NOx einissions which wiil also
factor into what boiler type a facility will.elect to install for future energy needs.

Commenter Name: James Pew

Commenter Affiliation: Earthjustice, Clean Air Council, Partnership for Policy Integrity
Document Conirol Number: EPA-HQ-OAR-2002-0058-3511-A1 -
Comment Excerpt Number: 71 '
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Comment: Sub-classifications do not corresporid to the population of burners now being
permitted EPA has designated still more sub-¢lassifications of biomass boiler type then it had
before. Our permit database indicates that new boilers now: bemg permitted around the conntry
do not fall under the categories of biomass boiler that EPA designates. Almost all are either
-stokers or fluidized bed boilers. We have never seen a permit for a niew “dutch oven" or “biomass
“fuel cell, BPA’s ever- growing number of categories:corresponds to 4 shrinking: populanon of
“burners in each category, rendering the MACT floors meaningless. The floors set in
subclassifications do not reflect generaily achievable rates, as illustrated above.

Response:: The EPA acknowledges that the, maJorxty of new units designed to-combust biomass,
“faels are projected to be stokers or fluidized bed units: The BPA. disagrees that snbcategomzaﬁon
-outsidé of stokers.snd fluidized bed units is unjustified. Regardless of new unit construction,
there are many Duteh Ovens (22) and fael cells (29) combusting biomass fuels that are currently
it operation in the United States with the latest one (FC) being installed in 2006: ‘Tn any energy
-application, the boiler is desxgned to.make the best use of temperature, turbulence, and time (the
thrée “T” of combustion). All three: of these aspects relate directly fo the properties of the fuel to°
‘be used (moisture content, particle size, ash content, and heat value): ‘For example; Dutch ovens
find application where the anticipated wood firel has a high (up to-60 percent) moisture content,
‘Fuither, the EPA continities to'believe that hie subeategories for fiew and existing units should be
[identical because of the fact that a reconstructed-existing unit will be subject fo the same,
emission Himitations 4sa newly constructed boiler., If the Dautch Oven and Fuel-Cell
subcategories are eliminated. for new sources; they would also be removed for existing sources;,
‘this would potentially place units-currently in operation into subcategories for which their
combustion characteristics and emissions profiles.are vastly different.

Commenter Name; Mark Weiss
Conimenter Affiliation: Réciprocal Energy Cempany
Document Control Numbéer: EPA-HQOAR-Z(}G}OM 8-3658-A2:

-Comment Excerpt Number: 9

‘Comment: The EPA should consider further separation of Suspension Combustion
sub:categories:

Biomass Suspension Combustion:’

1. With unsupported flames.
2. Lioad feilawmv thermal applications with:more then 40% of run time-at less then 75%
capacxiy

3. With powdered firel that {s site'milled. This would separate "dust burning" technology from
techinology designed to run with high efficiency, standard boilers without significant bottom ash..
This isa significant issue, ‘as hammer-mill technology cannot economically produce powder that
is fine enough to reduce CO levels at or near the proposed 58 PPM,

New data should be collecied within these categories, The 3-hour test should be modified to
more correcﬂy measure the operation of the boiler at 50% or 60% fire rates. A properly tuned.
suspension combtistion system can comibust more then +99.5% of the fuel and boiler efficiency
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can excesd 84%. Load following applications reduce fuel consumption and overall plant
‘emissions but can result in higher, short term CO levels.

Response: The EPA. disagrees that further subcategorization is necessary for Suspension.
Burnérs. The EPA acknowledges that units which combust biomass fuel in suspension have
different combustion characteristics and emissions profiles than other combustor designs (e.g.,
Stakers). The EPA does have data to determine if the differences in combiistion styles fesult in
different emission profiles between the three specified ‘subcategories of suspension butners to
warrant further subcatégorization, The commienter also did not provide data to support the
coment,

Conimeenter Name: M.L. Steele
Commenter Affiliation: CrafiMaster Manufacturing; Inc..

Docuwment Contrel Number: EPA-HQ-OAR-2002-0058-3814:A1
Comment Exéqrgffﬂhmlﬁér; 3 '

‘comments and responses (see Docyment Control Number EPA-OAR-0058-1907.1, Conmicht.
Excerpt #3) that USEPA had assigned the biomass-fired boiler and process heater units to their
respective combustor design subcategories issing the procedure outlined in USEPA's memo’
“"Revised Development of Baseline Emissions Factors for Boilers anid Protess Heaters at
Commercial, Industrial, and Institutional Facilities", January, 2011..For units-employing more
than one biomass combusfor design, the procedure established a hiefarchy to assign the unitto'a
'single subcategory. The hierarchy was, 1) Fluidized Bed, 2) Stokers, 3) Duich Oven/ Suspension
Burners, 4) Suspension/ Grate; and 5) Fuel Cells, Then, under the hierarchy approach, if a
biomass boiler could have been fired using a combination of "Air-Swept Stokers" and
"Suspension Burners”, the boifer was assigned to the "Stoker" subeategory..

Comiment: Biomass Subcategory assignment method, We have learned from previous

Tf the hierarchy is siill in use (albeit modified to accommodate the ¢changes to the biomass
‘sibcatégories found in the current proposed rulés), we must confirni CrafiMaster'searlier:
objection because we believe the hierarchy. approach is-arbitrary and an inappropriate method of-
assigning units to a'subcategory. This concern applies to units that make up the MACT Floars

-and for classification of units for ongoing compliance purposes. The assignment should be based

'on a meaningful parameter, the heat input from each combustor design. For the MACT Floor

‘units, the subcategory assignment should be based on the fuel anid combustor design that
provided 90% or more of boilér heat input during the stack test. For compliancé purposes, the
applicable subcategory (and limits) should be determined based on the combustor design that
provided the majority of the heat input over the last twelve consecutive-tionth period.

Response: The EPA is maintaining the approach as described in the memorandum "Revised
Developient of Baseline Emissions Factors for Boilers and Process Heaters at Comimercial;

Industrial, and Institutional Facilities”, November 2011. The Clean Air At does not-require that
the EPA establish subcategories within a source category, but father provides discretion to do so
‘based on class, type, or size. The EPA believes the approach described in the memorandum:
referenced above represents a reasonable subcategory assignment given the data available to the
EPA at the time of this rulemaking. The ICR survey data did riot contain information on heat
‘input provided to each specific type of combustor, and thus there was no way to distribite the
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database according to the methods described 'by the commenter. The EPA has worked to correct
the subcategory assignmerits of several uhits in the inventory based on public comments and
when spec;ﬁc examples of multiple combugtor units were provided to the EPA to indicate that
‘the majority heat input was provided by a ceitain type of combustor, the init's classification was
changed to reflect the combustor design most reépresentative of the unit.

Commenter Name: M.L. Steele

Commenter Affiliation: CraftMaster Manufacturing, Ine,
Document Control Number: EPA-HQ-OAR=2002-0058-3814-A1
‘Comment Excerpt Number: 4

Comment: We acknowledge that in the current proposed rules USEPA has considered for those
units in the €O and PM MACT Floors that they must be > 90% biomuss-fited during the stack
testing to be-considered in the Floor. However this should be taken one step fusther to.> 90%
‘biomass-fired and fired by the contbustor design for the appizcable Subéategory. To do otherwise
-could infroduce data that is not reprcsentatwe of the subcategory due to a co-firing situation
‘similar to that nioted in the PM MACT Floor study for biomass suspension-fired uriits where
units co-fired with natural gas were removed from the MACT Floor..

Response: Sée the response to comment EPA-HQ-OAR-2002-0058-3814-A1, excerpt 3.

‘Commenter Name:. M.L: Steele
Commenter Affiliation: CrafiMaster Matuifactuting, Inic..
Document Control Number: EPA*HQ»OAR-ZOM«QOS 8-3814:A1

‘Comment Excerpt Number: 'S

Comment: With respect to guidance in classifying a-unit employing more than one biomass
combustor design for compliance purposes, the proposed regulations are silent.

Tt is not known how many sotirces are not properly classified in the MACT Floois as 4 result of
the hlerarchy, however, many boilers do utilize multiple combustor-designs. For compliance
purposes it is essential that each biomass unit be assigned to its proper. combustor—demgn
'subcategory and not arbitrarily assigned to the "Stoker/ sloped grate/ other firing wet biomass”

subeategory.

Response: For compliance purposes, it is the source that submit the Initial Notification of
Applicability in which the source would identify the affected units and their. suhcatcgory The
regulatory agency. would only assxgned the subcategory if the source. requested an Applicability
Determination. The regulatory agency would make the detertmination based on data-and
information supphed by the source..

Commenter Name: Randall D: Quintrell
Commenter Affiliation: Georg;a Paper & Forest Products Association
Document Control Number: EPA-HQ-OAR-2002-0058-3451-A1

Comment Excerpt Number; 18
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Comment: We support the separate CO subcategorizes for biomass botlers, recognizing the
significant design differences based on boilertype and fuel type.

Responge: The EPA thanks the commenter for their support.

Commenter Name: Holly R, Hart

Commenter Affiliation: United Steel Workers (USW)

Document Control Number: EPA-HQ-OAR-2002-0058-3498-A1
Commient Excerpt Number: 2

Comment; USW supports EPA’s proposal to define with respect fo the combustion-based
pollutarits any boiler that burns 10% or more biomass as a biomass boiler. The unique emissions
characteristics of biomass boilers are siich that if this had riot been dorie, the regulation would

have rendered most mixed-fitel boilers non-viable and worked fo discourage operators that might

have considered mixing renewable biomass with fossil fuel:

Response: The EPA thanks the commenter for their suppott.

Commenter Name: Holly R, Hart _ N

Comnienter Affilistion: United Stee]l Workers (USW)

Document Control Number: EPA-HQ-QAR-2002-0058-3498-A1

Comment Excerpt Number: 3

Comment: USW supports EPA’s decision as described at pages 80607-8 to create
additional biomass and solid fuel subcategories to adequately reflect the many:
different types of such equipment used by industry and the different emissions
characteristics of this variety of equipment, Doing so will allow for realistic emissions
limits for opérators of such boilers..

Response: The EPA thanks the commenter fortheir support.

Commenter Name: Michael L. Kraicer

Commenter Affiliation: Pennsylvania Department of Environmental Protection (DEP)
Dotument Cositrol Nuniber: EPA-HQ-OAR-2002-0058-3507-A1

Comment Excerpt Number: 6

Comment: In the final tule; the EPA added subcategories for hybrid suspension/grate biomass
units, limited use units, solid fuel units, and non-continental liquid units. The EPA also added a
fueél specification to the final rule that would allow units combusting gases not defined as "Gas

1" gases to qualify as Gas 1-units by demonstrating that the fuels combusted mect a fuel
specification. In the reconsidered rule, the EPA added additional subcategories for units designed
to bum heavy liquids, units.designed to butn light liquids, biomass dry stokers, biomass hybrid
suspension/grate boilers and biomass pile burners/dutch ovens.

The DEP believes that it is appropriate to add new subcategories due to the unique design of
these units, Therefore, the DEP agrees with the EPA's proposal to add new subcategories.
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Response: The EPA thanks the commenter for their supporf.

Commenter Name: Heather Parent

Commenter Affiliation: Maine Department of Enviropmental Protection
Document Control Nuriber: EPA-HQ-OAR-2002-0058-3691-A2
Comment Excerpt Number:: 3

Comment: Maine DEP supports the addition of subcategories for biomass units based on the
type of unit and the type of biomass combusted.

Response: The EPA thanks the commenter for their support.

7C02. Biomass: Kiln-Dry Stoker/Sloped Grate/Other

Commenter Name: Bill Lane _ B L

Comuienter Affiliation: American Home Fuinishings Alliance (AHFA)

Document Control Number: EPA-HIQ-OAR-2002-0058-3676-A2

Coninent Excerpt Number: 5

Comiiiciits: We rioted that the Predmble to the Proposed Reconsideration Rule has a typo. In its
disclission of fiie] in the dry biomass subcatégory at Section V.C:8.b(76 Fed. Reg. at 80608);
EPA refers to biomass fuel with a moisture content of "less than 2 percent.” This should be
corrected to "20 percent.”

Responses ‘The EPA tharks the commenter for identifying this typographical error, Discussion
of biomass moisture content was correct in the proposed rule language and 4 description of the
final subcategories in the final preamble will reflect the appropriate moisfure content.

Commeénter Name: Philip Lewis
Commenter Affiliation: Michigan Biomass - Grayling Generating Station

Docurnént Control Number: EPA-HQ-OAR-2002-0058-3815-A1
Comment Excerpt Number: 2

Comiment:: A separite category for biomass distinguishes between boilers that use dry wood vs.
wet wood. The carbon monoxide (CO) emiissions in patticular are so divergent for the fuels that
driving biomass boilers to CO levelsachieved with dry-wood was not achievable without
threatening the viability of our-operations, i

Response: “The EPA has revised.its CO MACT floor emission limitatjons for all subcategories
since the December, 2011 proposed reconsideration of the rule. Based onnew data received,
corrections to old data, and inventory changes and using the same MACT floor methodology, the
revised CO limit for Stokers/Sloped Grate/Other units combusting kiln-dried biomass fuel in the
final rule is 460 ppm corrected to 3 percent oxygen.

Commenter Name: Gary Melow, Director
Commenter Affiliation: Michigan Biomass {MB)
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Document Control Number: EPA-HQ-OAR-2002-0058-3478-A1
Comment Excerpt Number: 2
Comment: We strongly support a separate category for biomass dlstmgmshes between boilers

that use dry wood vs. wet wood. The carbon monoexide (CQO) emissions in particylar are so
divergent for the fuels that driving biomiass boilers to COJevels achieved with dry wood was not:

achievable without threatening the viability of our aperations.

Response: The EPA thanks the commenter for their support.

Commenter Naine: Bart Sponsellar
Commenter Affiliation: Wisconsin Depéirtment of Natural Resources
Document Control Nnmber: EPA-HQ-QAR~2002~OGS 8-3527-A2

Coniment Excerpt Nuniber: 9

‘Comment: The BPA is proposiiig carbon mofioxide (CQ) and partaculate PM) emission
limitations for kiln-dried wood boilers (biomass dry stokers). and hybrid suspension grate boilers.
This approach by default adjusts the emission limitations for biomass subcategories which
ﬁprevmusly included these boilers. The Department supports EPA's proposal to more ‘specifi cally
apply emission limitations for CO and PM to each biomass boiler type. However, the
Depattiient dées havea preferred approach ds discussed below. The Department supports EPA's
.approach because thé emission levels of these pollutants 4re specific:to the subcategory scurces:
CO based on combustion configuration for each boiler type and metals (PM surrogate) based on
_metal content of the site specific biomass aiong with the particulate control device. In this latter
case, the metals contenit of kila-dried biomass is likely very low.compared to biomass exposed to
the environment. In consréeﬂng this further, metals content between biomass types will also vary
with the length of time it is exposed to the enviroiiment. For exa}npfe thetals accumulating
thmugh deposition will be found in inereased amounts on tree bark versus on crops harvested
aninually such as sugar cane. Similar, trends are likely seen for metals taken up from soils — the
older biomass may have increased concentrations:-

Response: The EPA thanks the commenter fdr tﬁeii‘sq‘pport.

Commenter Name: Stuart A, Clark
Commenter Affiliation: State of Washington Departiment of Ecology
Document Controel Number: EPA-HQ-OAR-2002-0058-3665-A2

Comment Excerpt Number: |

Comment; We are pleased that EPA segregated biomass boilers by design type under the Major
Source Boiler MACT Rule. This segregation befter reflects the capabilities of the various boiler
designs. The clear separation of biomass from coal units has provided particulate émission limits
that better reflect the capabilities of units burning coal and bjomass.

Response: The EPA thanks the commenter for their support.

Commenter Name: Bill Lane
Commenter Affiliation: American Home Furnishings Alliance (AHFA)
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Docament Control Numbér: EPA-HQ-OAR-2002-0058-3676-A2
‘Comment Excerpt Number: 1

Cominent: AHFA strongly supports EPA’s proposal 16 ¢stab lish a new subcategory for units
designed to burn kiln-dried biomass. For nearly a century, the wood furniture manufacturing
‘industry has used kiln-dried wood containing less than 20% moisture to generate heat and steam,
By combusting kiln-dried biomass in steami-génerating boilers, the wood furiiture industey.
-avoids the need-to rely upon fossil fuels {coal, oil, or gas) for process and domestic heating
purposes. By minimizing fossil firel consumption, our industry has been avoiding a potentially
significant source of greenhouse gas emissions for over a century. Our use of this biomass.
eneigy résource is consistent with sustainable business practices and EPA goals for reducing.
emissions of greenhouse gasss. Combustion of clean "off-fall” from the-furniture manufacturing
‘process for energy recovery purposes also avoids the disposal of this valuable material in
Jandfiils.: - o '

‘Due to the uniquie characteristies of kiln-dried wood, our industry boilers have been sized
diffetently and designed differently to maximize efficiency for the combustion of dry bivmass. In

addition, our fuel feed systems are uniquely developed for dry storage and handling of wood off-
“fall. Ttis clearly dppropriate for EPA to designate a hisw subcategory for this discrete group of
boilers. B ’ S 2 5OV

Respotiset: The EPA thanks the commenter for theit support.

Commenter Name: Michael Cassidy

‘Commenter Affiliation:, Kohler Co.

‘Document Control Number: EPA-HQ-OAR-2002-0058-3803-A1.
‘Comment Excerpt Numiber: 2

‘Comment: Kohler Co. agrees with and supports EPA’s proposed expansion of boiler/process:
heater subcategories, especially the inclusion of the kiln dried biomass subcategory.

'Response: The EPA thanks the commenter for their support.

‘Commenter Name; Arthur N.Marin B »
Commeéiter Affiliation:: Northeast States for Coordinated Air Use Management (NESCAUM)
‘Docament Control Number: EPA-HQ-OAR-2002-0058-3506-A1 '

Cominent Excerpt Number: 14 "

Comment: - Another example-of inapproptiate parsing of emissions data is the création of wet
and dry biomass fuel subcategories. In principle, NESCAUM does support having separate
categoties for wet and dry biomass fuel, because different moisture content i biorass fuel
changes.the CO emission profile of the fuel considerably. With proper emission control
technologies installed, both wet and dry stokers units should be able to achieve large PM
emission reductions. By creating subcategories for industries in which sources use kiln dried
biomass fuel and have not installed adequate controls, the EPA is missing an opportunity to
better control these sources.
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Response: The EPA disagrees with the commenter's assertion that subcategorization into wet.
and dry biomass is urmecessary, Under CAA section 112(d)(1), the Administrator has the discretion to
distinguish among classes, types, and sizes of sources within a category or subcategory in éstablishing

- standards. The EPA maintains-that, normally, any basis for subcategorization (Le., class; type, or size) must bg
related fo'an effect on HAP emissions that is dug to the dxfference in ¢lass, type, of size of the anits. ‘The

“commenter itself states thiat there are differences between wet and dry biomass. Facilifies which combust
kiln-dried biomass (i.e. umber) fuel are carefully integrated to utilize their available resonrees;
-and the combustion mnts are sized to efficiently combust biomass that has undergone a drying’
process, This drying proeess enhances the combustion quainty of the fuel. The facilities monitor
and maintain specific moisture levels in the fuel, typically to less than 2 percent. The differences
between virgin biomass (timber/Green wood) and kiln-dried biomass watrant differing
combustion styles and parameters for each fuel type, for which EPA believes suhcategerxzatlon

is justified.

Connnenter Name: Paul Noe

Comimenter Affiliation: American Forest & Paper Association (AF&PA) et al.
‘Document Control Nimber:: EPA&IQ»OAR—ZOOQ—OOS R-3521-Al

Comment Excerpt Number: 62

‘burn dry bxomass means the unit i isin the umts demgxaed fo bum biomass/bm-based sohd
subcategory that is either a stokcr, s}(}pgd grate, orother combustor design and.is not in‘the:
stoker/sloped grate/other units designed to burih wet biomass subcategory. The dry biomass
stoker/sloped grate/other unit subcategory should not be limited to kiln-dried biomass, as there
-are.other types of dry biomass, such as wood dried at pfywood and other cempasxte woad
“products manufacturing facilities in dryers.

R£3ponse. The subcategm’y is not limited 1o only kiln-dried biomass even thought the
subcategory is titled as such. As defined in the rule, combustion iinits designed to burn biomass.
or bie-based solid fuels may quahfy for the Stoker/Sloped Grate/Other unit designed to burn.
“kilni-dried biomass if the unit is either 3 stoker; sloped grate; or other combuster design and the
‘moisture content of the biomass combusted is less thati 20 percent on an annual heat input basis.

7C03, Biomass: Hybrid Suspension/Grate

Commenter Name: David A. Buff, Golder Associates Inc.
Commenter Affiliation: Flotida Sugar Industry (FSI)

‘Document Control Number: EPA-HQ-OAR-2002-0058-3504-A1
‘Comment Excerpt Number: 8

Comment: The FSI agrees that it is appropnate and necessary for EPA to (a) establish a
separate subcategory for hybrid suspension grate boilers designed to combust bagasse and (b)
establish corresponding emission limits for PM, TSM, and carbon monoxide ("CO") that are.
‘based solely on the performance of the hybrid suspensmn grate boilers in this subcategory. The
FSI’s rationale for requesting this subcategory is summiarized in the FSI's petition for
reconsideration, which was filed with EPA on May 12,2011, The FS1’s petition for
reconsideration demonstrates that a hybrid suspension grate boiler fired with bagasse faces
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unique challenges that ditectly affect the boiler’s emissions. The unique features of these boilers
‘and their emission profiles warrant a separate subcategory and separate emission limits for PM,
TSM, and CO. ‘

Response; The EPA thanks the commenter for their support.

Commenter Name: David A, Buff, Golder Associates Inc.

‘Commenter Affiliation; Florida Sugar Industry (FS)

Document Control Number:. EPA-HQ-OAR-2002-0058-3504-Al

Comment: The FSI agrees with and strongly supports EPA’s decision to create additional

»

subcategories for solid fuels, including a subcategory for hybrid suspension grate boilers.

Response: The EPA thanks the éommetiter for their support,

Cominenter Naime: PaulNoe o
‘Commenter Affiliation: ‘American Forest & Paper Assaciation (AF&PA) et al.
‘Document Control Number: EPA-HQ-OAR-2002-0058-3521-A1

Comment Excerpt Number:. 64

Comment: Biomass Hybrid Suspension Grate. Hybrid suspension grate boiler means a boiler
designed with air distributor fo spread the fuel material over the entire width and depth-of the:
boiler combustion zone, The biomass fuel combusted in these units exceeds a moisture content
of 40 percent (annual average) ori.an as-fited basis. The drying and muchof the combustion of
the fuel takes place in suspension, and the combustion is completed on the grate or floor of the
boiler. Fluidized bed; dutch oven, and pile burner designs are not part of the hybrid suspension
grate boiler désign category. We also'request that 1he 40 percent fiel moisture content cutolf in
the hybrid suspension grate subcategory specify that it is for biomass and that it is.onan anpual
average basis.in order o acknowledge the variability in biomass moisture content.

Response: The BPA thanks the commenter for their recommended revisions to the definition of
the Hybrid Suspenion/Grate subcategory. We agree that it is appropriaie to define the moisture
specification on an anfiual heat input basis rather than on an as-fired basis duc to the inhefent
variability(i.e., annual basis) of the moisture content and to be-consistent with the criteria listed:
for determining applicability of other subcatégories. The specified revisions have been miade 10
the definition in the rule.. S '

Conimenter Name: Robert D, Bessette
Commenter Affiliation: Council of Industrial Boiler Owners (CIBO)
Document Conirol Number: EPA-HQ-OAR-2002-0058-3534-Al1

Comment Excerpt Number: 7

Comment: In its Petition for Reconsideration, CIBO"re@ested that the definition of 2
‘suspension/grate’ boiler specifically include the-words “spreader stoker” as'a type of combustion
system in a suspension/grate boiler in addition to those with independent suspension burners.
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The Proposed Reconsideration Rule states that “Stoker means a unit consisting of a mechanically
operated fuel feedmg mechanism, a siahonary or moving grate to support the burning of firel and
admit under-gmte air to the fuel, an overfire air system to complete combustion, and an ash
discharge systém. This definition of stokér incliides air swept stokers. There are two genezal
types of stokers: underfeed and overfeed, Overféed stokers include mass feed and spreader
stokers: Fluidized bed, dutch oven, pile bumer, hybrld suspension grate, suspension burpers; and
fuel cells are not considered to be a stoker design.” 76 Fed: Reg. 80,655.

The Proposed Recensldemtmn Rule aiso mdicates that EPA agrecs that “dutch ovens and pllc

snbcategory Therefax e, 1:he EPA is prop@smg separate emnssmn hmtts for the combustion-based
pollutants for these subcategories,” 76 Fed. Reg. 80609:

Thi¢ Proposed Reconsideration Rule revised the definition of* ‘hybrld suspension grate boiler” to
‘include the italicized sentence:

of the bmler com‘bustten zone: The fuel e()mfmsted in these umts exceed a mmstureconfen{ af 4()
perceizt on an ass f red st'ls Tha drymg and much of the combustmn of 1he fuel takes piace in

duteh oven, and pﬂe Eurner clestgns are riot part of the hybﬂd SuSanSIOﬂ grate bmler demgn
category.

76 Fed. Reg. 80,652, This revision assists in bettet: deﬁmng the source. CIBO recommends that
the: deﬁmﬂon furﬁxer specafy that the mmsture contcnt be 40 percent on aVerage, as the premsa

thc tcxt

The ﬁzel combmz‘ed in xhese utiits exceed anaverage anmial moisture content of 40percen! on.qgu:
as-fired basis.

'Response. For a response 16 the request for the moisture content in the definition of Hybnd
Suspension Grate Boiler to be on an annual average ‘basis, please see comment EPA-HQ-OAR=
2002-0058-3251-A1, excerpt 64.

7C04. Biomass: Suspension burner
:Commenter Naine: Mark Weiss
Commenter Affiliation: Reciprocal Energy Company

‘Document Control Number: EPA-HQ-OAR-2002-0058-3658-A2

Comment Excerpt Number: 1

Comment; While we appremate the changes reflected. in the March 21st Rule Publication, we
do not believe that the EPA has considered all of the relevant information pertaining to
suspension combustion technology We agree that suspension combustion should be treated

within distinct biomass categories. The new, single, category is however too broad to
accommodate significant variations within the suspension combustion field,
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Response: The EPA disagrees that the single Suspension Burner subcategory is too broad. The
commentér provided no information or data to support this assertion. The EPA does fiot believe
that any 51gmf cant variations within the Suspenswn Burner subcategory resulf in- vastly different
emission profiles.

Commenter Name: Mark Weiss

Commenter Affiliation: Reciprocal Energy Company

Documént Contrel Number: EPA-HQ-OAR-2002-0058-3658-A2
Comiment Excerpt Number:: 4

Cammem' The biomass fuel used in suspens;on combustion varies greatly by spec;cs and:
combustion particlé size. No allowance is made for these variations yst they are primarily

determinate of CO levéls.

Response: For response to the claim that the single: Suspension Burner sitbeategory is too broad;
please see comment EPA-HQ-OAR-2002-0058-3658-A2, excerpt L.

Commenfer Name: M.L. Stecle
Commenter Affiliation: CrafiMaster Manufacturi ring, Inc.
Doctimént Control Number: EPA-HQFOAR-ZOOZ—OGSSGS 14-A1

Comnient Excerpt Number; 1

Comment: The "Suspension Bumners" subcategory s?muld mcluda ‘those umis firing fine, dry,
biomass partmles in suspensxon that are eonveyed in an dirstream to the farnace like: pulverized.
¢ Thas ﬂrmg mcthod 1s descnbcd as “’I‘rue Suspenszen" &m page 15634 of the preamhtc to the

dzsmbut@rs“ anﬁ "1 n Jectmg air at Ihc pomt where tha i‘uel is mtmduced - it order 10 spread the:
fuel material over the boiler width.” Also, the blomass fiiel is deséribed as "the wet fuel™. These.
terms describe the "Alr-swcpt Stoker", Then the current definition does not clearly inclide the:
True Suspensxon»-ﬁmd units in the "Suspension Burner® subcategory and should be revised. The
requested clarification would make the definition congistent with all the units evaluated by
USEPA in the CO and PM MACT Floors: All "Suspension Burirer" units are noted in the
database as firing dry biomass.

-Response* ‘We agree with the comimenter that the units evaluated in the MACT floor analysis.
for this final rule include "True Suspension” boilers as noted by the coriménter and that these
units are firing dry biomass materials. The references to the wet fuels and air-swept stoker fuel
mJecnon mechanisms were madv&:rtantly left in the definition from the June 4, 2010 proposal, At
that time, the: suspenswn burner group included both these "True Suspension” units as well as
hybrid suspension grate units. Since that proposal the hybrid: suspension grate units new belong
fo & separate subcategory due to fundamental differénces in their design. The EPA has revised
the definition of suspension burner in the final rule t6 be consistent with the types of units it

included in the data analysis for this subcategory.
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7C05. Biomass: Dutch Oven/Pile Burner

Commenter Name: Paul Noe , '

Commenter Affiliation; American Forest & Paper Association (AF&PA) et al.
Document Control Number: EPA-HQ-OAR-2002-0058-3521-A1

Comment Excerpt Number: 6]

Comment: Within the biomass subcategory, EPA is proposing different CO and PM limits for
.several boiler types —wet stoker, dry stoker; flidized bed, fuel cell, and Dutch oven, suspension
bumner, and hybrid suspension grate units— due to design dzf“ferences among these types of units.
We agree with EPA’s decision to split Dutch-ovens and suspension burners for regulation of CO
emissions in the proposed fule. Dutch ovens and suspension burnets are fundamentally different

in design and fuel firing capabilities. Dutchi ovens have two chambers. Solid fisel is dropped
down into a refractory-lined chamber where dryingand gasification take place isi the fuel pile:.
Gases pass over a'wall into the secend chamber where combustion is completed. Dutch ovens are
¢capable of burning high foistirs fuels such as bark, but have low thetnial efficiency and are
unable to respond rapidly to changes in-steath demand, Suspension burners combust fing, dry
fuels such as sawdust and sanderdust in suspension: Rapid changes in combustion rate are’
‘possible with this firing method. They can be of watertube or firetube design, and may be
package units or field-erected. It is not appropriate to combine these two types-of boilers for €O -
standards given their very differeiit characteristics.

Response: The EPA thanks the commenter for their support,

Commenter Name: ‘M.L. Steele:

Commender Affiliationy CraftMaster Manufacturing, Inc.
‘Document Control Number: EPA-HQ-@AR-EGOZ-DOS&?»SI4-AI
Comment Excerpt Number: 2

Comment: We quesnon the need for separate Subcategoncs for the Dutch Oven and Fuel Cell
combustors, Wellons units are described as Fuel Cells in the literature but are found in the-CO

, MAC’I‘ Floor evaiuaﬁons under D‘utch Ovens asweil as Fuel Ceil:_s Konus umts another pile

in thc Gtoker/ sioped grate[ other subcategerv Thesa should be cvaluated for a possxble chan, ge in
subcategorization.

Responser We dxsagree with the. saggesuen that there should be a smgle subcategory for Dutch
Ovens and Fuel Cell combustors.’ Under CAA section: 112(d)(1), the Administrator has the discretion to
distinguish among classes; types, and sizes of sources within a category or subcategory in establxshmg

standards, The EPA maintains that, normally, any basis for subcategorization (i.¢,; class, type; or. size)
must be related to an effect on HAP emissions that is due to the difference in ¢lass, type, or size of the units.
Based on the HAP emission data we have on these units, it is appropriate to have separate subcatégoties for .
these units. As part of the reconsideration process, we have redone the MACT fiooranalysis based on new

data, corrected data, and changes in invéntory. Several facilities which operate combustion units in one
of these subcategories submitted comments specifying that their combustion units should be
reclassified into another combustor design subcategory. The EPA accepted the comments from
these facilities and processed thé combustor design changes in the EPA ICR Databases.
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7C06. Biomass: Wet Biomass Stoker/Sloped Grate/Other

Commenter Name: Paul Nog
Commenter Affiliation: Amerman Forest & Paper Association (AF&PA) etal.

Document Control Number: EPA-HQ-OAR-2002-0058:3521-A1
Commnienit Excerpt Number: 63

Comment: Biomass Wet Stokerfoopad Grate/Other. - Stoker/sloped grate/other unit designed to
bufn wet biomass means the unit is in the units designed t6 bum: biomass/biobased solid
subcategory that is either a stoker, sloped grate, or othier combustor design and more than 10
percent of the annual amount of biomass/bio-based solid fuel combusted in the unit exceeds 20
percent moisture-(annuial average, as-fired), on a heat input basis, The wét biomass stoker/sloped.
grate/other anit. subcategory should be based on units burning at least 10 percent wet biomass on-
an-annual basis (for consistency with other subeategones that have a 10 percent cutoﬁ) the 20
percent moisture content specification should be based on an annual average basis; since the
fidisture content of dry biomass ¢an vaty {for example; larmiber inills aveid aver-drying the
wood; a work practice that minimizes energy use and limits emissions);

Response: The EPA thanks the coimmenter for their recommended revisions to the-definition of
the Stoker/sloped: grate/ather unit designed to burn wet biomass subcategory. We agree that if is

appropriate to define the moisture specxﬁcatmn on an-anfival hieat input basis dug to the. infierent

variability (i.e., annual basig) of the moisture content and o be congistent with the critetia listed:

for deiexmmmg applicability of other: subcatcgorms, In thie final rule, the définition Spemﬁes that
the biomass: fuel miust excéed 20 percent moisture on an annual heat input basis.

'71301. Liqmd

‘Commenter Name:. Sarah E. Amick
Commenter Affiliation: Rubber Manufacturers Association (RMA).
Documenf Control N umber EPA~HQ-OAR«2002-OOS 8-3503-At

Comment: Although EPA s¢t separate emission limits for PM and CO forthe hght and heayy
fuel subcategories, EPA did not set separate limits for Hg and HCI. Hg and HC] are fuel based
pollutants, Light tigoid Riels include distillate-oil; biodiesel and vegetab!e oil. Heavy liquids
include all other liquid fuels that aré ombusted in boilets, mcludmg byproduct liguid fuels
generaied at-industrial facilities and residual oil. Because emissions of Hg and' HCl are based on
the type-of fuiel that is combissted; RMA recommends that EPA set separate emission limits for
I—ig and HCI for the light and heavy fiel subcategories.

Response: The Hg and HCl MACT floor emission limits for liquid boilers in the final file are
caleulated from emissions data from both. heavy and light liguid fuels: The EPA therefore
disagrees. with the coimmenter, as available emissions data show that the two types of fuels can
exhibit similar emissions prof‘ les for Hg and HCI. See the memorandum entitle-"Revised MACT
Floor Analysis (May 2012) for the Industrial, Commercial, and Institutional Boilers and Process
Heaters National mess;on Standards. for Hazardous Air Pollutants — Major Source™ in the

docket.
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ENVIRONMENTAL PROTECTION
AGENGCY

AGCFR Part 63
{EPA-HE-OAR~2002-5058; FRL-G503-6]
RIN 2080-AR13

National Emission Standards for
Hazardous Alr Pollulants for Major
Sources: Industifal, Commercial, and.
Institutional. Boliers and Protess
Heaters'

AGENCY: Enviranmental Protection
Ageney {EPA). _
ACTION: Propased rale; Rocongideration
of final rula..

-the instructions for subniitting
‘comments. :

SuMMARY: On March 21, 2011, the EPA
promulgated national exnission
standards for the control of hazardous
aif pollutants from new and existing
industrial, commercial; and institutional
boilers and process hestérs atmajor:
sources bf hazardous air pollutants. On-
that same day, the EPA also published
a notice announcing it intent to
rocongider certaliv provisions of the final
riale: The EPA subssquently issued-a
notice on May 18, 2011, to pustpone the
effective dates of the final rule nmtil
judicial review hasbeen.completed, or
the agency finalizes itz reconsideration
ufthe standard, whichever is earlier, In
tHe action to postpone the effective
dates of the rule, the EPA also requestad
the public to submit dataand
information to assist the EPA in its
reconsideration. Following these
actions, the Administratorreceived:
several petitions for reconsideration: In.
‘respunse to the Magch 21, 2031, niotice
announcing its intent to initigte
reconsideration and the peiltions
submitted, the EPA is reconsidaring and
requesting comment on sevaral )
rovistons of the final ruls:
Additionally, the EPA is proposing
amendments and fechnital corrections
to'the final rule toclarify definitions,
references, applicability, and
compliance issues raised by
stakeholders suibjest to the final rule.
DATES: Comments, Comments vaustbs
received on or before February 21, 2012
" Public:-Hearing. We will hold & public
hearing concerning the proposed items
for reconsidaration: Persons inferested
in presenting oral testimony at the
hearing should contact:Ms: Teresa
Clernons at (919) 541-7689 of 8t
clemons.teresa@epa.gov by January 3,
2012. If no one requests fo speak at the
public hearing by January 3, 2042, then
the public hearing will be cancelled, We
will specify the date and time of the
public hearings on hitp/fwww.epa.gov/
Hn/atwlboiler/boilerpg. html.

————

Federal Register/Vol. 76, No. 247/Fxiday, December 23, 2011) Proposed Rules

———— ——
ADDRESSES: Submiit yous Somimants,.
identified by Docket ID No. EPA-HO-
OAR-2002-0058, by one of the.
following methods:

“e httpd/wwwiregnilationsigov: Follow

o Emajl: Comments may be sext by

.¢mail to a-and-r-Dockel@epa.gov,

Attention Docket ID No. EPA-HG

- OAR-2002-00568,

e Fax: Fax your comments to: (202)

| 586~9744; Atlention Docket 1D No.
CEPA<HO-0AR-2002-0058,

¢ Muil: Send your comments to; BPA
Dogket Center (EPA/DC), Environmental
Protection Agency, Mailcode: 28227T
1200 Pennsylvania Ave, NW.,

‘Washington, DC 20460; Docket ID.No.
EPA-HOQ-OAR~2002-0058. Flease
-in¢lude atetal of fwo topies. In
- addition; please mail a ¢opy of your.
comments on the-information collection
. provisions to-the Office
- and Rogulatory Affairs,
-Officer for EPA, 725 17th St. NW,,

{ Information

ersohn of by

“gourier; deliver commerdts to: EPA

Docket Center (28227), EPA West, Room

3334, 1301 Constitution Ave. NW.;
“Washington, BC 20460, Such deliveries
-are-only accepted during the Docket's :
~mormel hours of operation (8:90a.m: to:

2:30 pan:, Monday through Friday,

 excluding legal holidays), and special
: ananga;%nt‘s should be made for™

deliveriés of boged informationt,:
Instructions: Direct your comments to

‘Decket 1} No. EPA-BO-OAR-2002~

0058: The EPA’S policy isthatall,
comments received will be included iy

-the publi¢ docket without change and”

may bie riiade available ontive at Mg/
wiww.regnlations.gov; including any

_ personal infermation proyided, unless
-the dommentinchides information

clainied to be confidential business
information (GBI} ox other tiformation

‘whose disclosure isrestricted by statute.

Do ot snbmit information that yon
consider to be GBI or otherwise
profected through hitp//-
www.ragnlations.gov oremail. The
hitp/ fwww.regulationsigav Web site ds-
an “anonymous access” system, which

“means the EPA will not know your

identily or contact inforpation unléss
you provide itin the body of your.
cominent; If you send an email
comment divectly to-the EPA without
going threugh Bttpi/ =
www.regilotions:gov; yoir email
address will be automatically captured
and included as pait of thé comment.
thatis placed in the public docket and
made available on the Internet. If you
snbmit an electronic comnent, BPA
récommniends that you include your

name and other contact information in
the bedy of your comment and with any
disk or CD«ROM you subriit, If the EPA
cannotread your comment due to
technical difficultiss and cannot contagt
you for clarification, the EPA may not
‘e dble to consider your comment.
Electronic files shonld sveid the use of
special charsclers, any form of
encryption, and be fiee of any defectsor”
viruses. For additional information
-about EPA’s public docket, visit the EPA
Docket Center homepage at fittp://
‘wawiepd gov/epaliome/dockets. htr,
Docket: Al &’:;um,anm_in_the docket
are listed in the hitpy/
wwiw.regulitions.gov index. Although
listed in the Index, some information is
not publicly. available, &.g., CBlor other
information whose disclosure is
restricted by statute. Certain other

“yuaterial, such as copyrighted matedal,
will be publicly-available only in hard
-copy. Publicly available docket
‘raaterials arg aveilable sither

‘glectronically in-hitp:/7 .
www.rogulations. govor in Hard copy at’
the EPA Docket Center, EPA West
Building, Room 3334, 1301 Constitution
Ave. NW., Washington, DC. The Publie’
Reading Room is open from 8:30'a.m. to

4:30°p.m., Monday through Friday,
‘exeluding legal h:aiidaga The telaphnine

awnber for the Public Readirig Room is
1{202) 5661744, and the telephone
wimber Tor-the Dotket Centetis (202)

5861742,

FOR FURTHER INFORMATION CONTACT: Mr,
Brian Shrager, Energy Strategies Group,
‘Sector Policies and Programs Division,’
{D243-01}; Office of Ay Quality
‘Planniiig and Standards, U.S,

‘Environmental Protection Agéncy,
‘Research Triangle Park, North Carolina

27711; Telsphore number: (918) 541~-
7680; Fax number: {819) 5415450
-Erail address; shrager brian@epa.gov.
‘SUPFLERENTARY INFORMATION? | '
-Organization of this Document; The.
fellowing outline is provided te-aid in
‘orating information fn this preamble:
I Genersl Information . B
+A; Does this notice of reconsideration:
apply to me? .
B, What should I consider gs T preparemy.
‘vorments lo the EPA?
. Howdo T obiain a copy of this demiment
‘and gther related information?
Ak Background Information
{11; Supimary of This Proposed Rule
“A.What is the spurce categmy tegulated by
this proposedruls? .
‘B, What is the affested source?
€. What are (he pollutanits regulated by this
proposed rulo? ) )
D. What emnission Himite and work practice
standards must I meet?
E. What are'the raguivements during
perinds of startugp, shuldown and
malfunction?
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IV, Actions We Are Taking

in this nétice, we are granting
reconsideration of, and requesting
comment bn, issues presented in the
March 21, 2011, reconsideration notice
as well as'a subsst of othor fssues vaised
by petitioners in their pétitions for
reconsideration. Section Vof this
presmble sumsnarizes tiese issues and
discusses our proposed responses to
each igsue.

We have revised the'rule language to
:address provisions related tothe
recoxxsidgraﬁon and ars requesting
comment o the revised rude fext to
clarify definitions, spplicability,
campliance and references to various:
sections of the ruls, Finally, we are
proposing technical corrections to
‘certain applicability aird compliasice
‘provisions in the finalnile. _

" Weare seeking ch_x}dliccsmment only
.oh the issizey specifically identified in
Saction V of this action,. We will aot-
respond to any comments addressing
‘other aspects of the final rule or any -
:other reiated rulemiakings:

V. Discussion of Jssties for’
Reconsideration

This section of the preamblecontaing
EPA's basis for aus responses to certain.
‘igsues identified in thé petitions-for
reconsideration and the changes to-the
rule that we are proposing. We selicit
‘comment on ail tesponses and revisions
discussed in the following sections:

A, Surrogates tnd Selécted Regtilited
Pollutants
“§. Alterhative Totdl Belected Metals.

Limit. Multiple petitioners requested:
“that EPA iniclizde an émission limit for
TSM ds an alternative to the PM limits
in the final rule, particularly for biomass
units,as part of the reconsideration.
-After fissessing the available data, the
‘EPA determined that inclusian of these
limfts-is-appropriate for some
subeategories, and the EPA is proposing
TSM limits for each subcategory of nnits
that combust solid fusls.or Gas 2:fuels,
“Sources will have the option-of mesting
either the TSM liniit or the alternalive:
PM limit, The TSM ‘measureinént,
‘which direcily quantifies the HAP,
metals vather thanrelying ona )

K

surrogats, is a more direct measurement
“of HAP than PM and is, therefore,
-appropriate as a polintant group for
regulation with rumeric emission -
limits. For this rule, TSM includes the
“following'eight metals: Arsenic,
berylivm; cadmium, chromium, lead,
manganess, nickel, and selenium. The
EPA selected these eight metals, rathor
than all of the HAP matals other than
Hg, because more test data are available

for these metals than for the other two
HAP metals, cobalt and antimony. The-
nseof 8 of 10 metals should have litde
or no impact on a facility’s selection of
controls to'mest the standards, and the-
controls that would be used to réduce |
emissions of the sight metals wauld be
equally effective in reducing emissions
ofthe other two metals, Therefore, TSM
can serve as e surrogate for all metallic.
HAP except for Hg, which the final rule
segulatesseparately. . :

or the light liquid, heavy liquid and
nop-continental liguld units ’
subcategories, we are mot proposing.
alternative TSM emission limits,
Instead, we'dare proposing that these
units mest the filterable PM emission.
Timits i all ingtances. We are not
proposing the TSM alternative because:
of the limited emission test data for-
TSM and: the laige variability in the:
TSM data for these sibeategories, Using
the. EPA’s maximum achisvable contiol.
techuology (MACT) floor methodology;-
the alternative TSM limits resulied in
MACT floor values which do not appear
to represent the actual performance of
the best performing units, The EPA has
sent follow-up inquiries to facilities to.
confirm these dats, and isspliciting
‘somment on whether aliernative TSM
Jimits are appropriate for the
subgatagories of units designed to:
combust liquid fuels: The EPA aldo is
soliciting comment on whetheran.,
alternative g};{:roach: fo caloulating the.
TSMMACT floors for theseunits is
appropriate. If the EPA veceives.
suffielent Information that supports the:
alternative TSM standarids for units-
designed to-combust liquid fuels, we
will consider.adopting these Hmits in
the finglrule. ..

2. Work Practice for Dioxin/Furan
Eiissions. Multiple petitioners
requested that EPA reasssss the
potential Tor applying work prctice
standards for dioxins/furans in lieu of
numeric emission limits. The EPA has
‘re-assessed the dioxin/furan data sets
and hag determined that, similar to data
for electrio utilities for which work
practice standards were proposed for
dioxins/furans, the large majérity of the
emigsion measurements for all of the
‘subcategories.aré below the leyel that
can bé-acourately meagyred using EPA
Method 23, While the EPA recognized”
this as an issue prior to issuing the final
yule, sufficient time was not available to
fully analyze the issus. For this
proposal, the EPA conducted extensive
analyses to determine the lowest level of
‘emissions that can be accurately
measured using EPA Method 23. The
percenitages of measuzements (tesi runs)
below the method detection level {a
level at which the pollutant is known to

“percentages o

: percentags of data

- jndustrial B

be present but is not acewrately’
quantified) is about 55 percent, which is.
10 pergent lower than the percentage for
electrivautilitios. However, in-addition
to-the high percentage of measurements
‘below the method detection level, a vy
high percentage of measurements are
belaw the level that ran be accurately.
meesured {see.section V.E.3 ofithis
preamble) for gach subeategory, Thoss.
percentage are.as follows: Cosl stoker—
100 ‘percent; coal fluidized bed--88
_percent; prilverized coal—85 pércent;
‘biomass stoker/other—100 percent;
biomass fluidized bed--100 parcent;
biomass dutch oven/pile burner--80
percent; biomass fuel cell-=100 percent;
heavy liguid~+96 percent; light Hquide

~160 percent; gas 2 {other process

géses)--100 percent; non-continental .
THiquid—100 percent (based on No. 6 oil
_data): While data sre not available for.
two of the biomass suboategories, there:
is-no reason to believe that-dioxin.

“emissions for those subcategories would
“be different than for the other biomass-

based subcategories: Basedonthe
per ?‘data below the method
‘detection limit coupled with the
geiaw the leve] thet
‘can:be accurately quantified, the EPA
concludes that emissions from
ioilers'and process Heatérs
canpot practicably be measured, and fhe
EPA is now proposing werk practice
- standards in place-of numeric emission:
livnits for dioxin/furan. The work:
practice standards require an anmual

“{ane-up toensure food gombustion.
‘Details on the assessment of the

minimum leve) that can be accurately
measured can be found in the docket.
memorandum entitled “Updated data
and procedure forbandling below
detection level data in analyzing vericus
pollutant emissions databases for MACT
and RTR emdissions limits,” We'do it
expect that the change from numeric
emission }mits to-work practice...
standards will resalt in less public
heslth protection because the levels of
dioxin emitted Fom wnits in the source
catégory aré at or near currentdstection
leve% capabilities, and we are not aware
of any emissions controls that are
demonstrated to reducs dioxin
emissions from the low levels indicated
by the available data for boilérs and

" process heaters,

B, Dutpui-Bused Standurds

1. Revisions ta Boiler Efficlency
Analysis

Petitioners requested thiat the EPA
reassess the calculation of boiler
afficiency, which is the key calculation
in the development of output-based
standards, bacause the EPA’s
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valoulations often resulted in.

efficiencies that were unrealistically

high; often.above 100 percént, which is

a pliysical impossibility. The petitioners

~atteibuted thisto-the fact-that the EPA

had disregarded fesdwater teinpetature

{industry average being280 degrees.F),

The inclusion of feedwater temperature

“provides thecorrect assessment of boiler

afficienicy becanse it accounis forthe

heat energy that i supplied by steam:

-from the boiler to heat the: feedwater.

~The steam used to heat thefesdwater is

supplied by the boiler and was reported.
by facilities as-part of the boiler ‘‘steamn
output,”* but was ot actounted forin

.the finalenle efficiency caloulations.

“Thus, the EPA has modified the, ~

development of the revised output-

based emission limits to include the
hent (eneigy) associated with the

-foedwater. The revisedboiler

sfficiencies of the best performing units

for egch subcategory were determined
by the aquationi” -

Boiler Efficiancy & (Steany sutput (Btu)
=+ Paadwater Iniput (Btu))/(Fuel -
inpat (Btu)} .

To calenlate."feedwater input {Btu)”,
we used:the industry average .
iempersture of 280 degress F and.
determined a heat content value of
.249.3 Btu/lb:, Duit bperatars provided

.the “steamn output {Btu)” for gach best’

performing unit insesponse to the

EPA’s information gathering efforts, For

aHl best performing units.reporting this

steamn energy output dafa, we caleulated:
boiler sfficiencies, as well as
corrgsponding inputfo-outpuf
conversion fectors {CF). We averaged CF
from the best perfoning units that have
realistic boiler efficiencies averaged arvd
assigned asubcategorysspecific
conversion factor, Pinally, we applied
tho revised average CF to the proposed.
iriput-based gmission limits o develop-
the revised alternaie oviput-based =
limits. Theresultant proposed vutput-
based Himits provide a compliance
opiion thatachieves emission »
veductions equivalent to thosé achieved:
by the huput-based limits and éncotrage

“#nergy. efficiericy.:

2. Dither Chéngss to Output-Bassd

Provisions )

a, Accomimodating Emissions
Averaging Provisiens. In order to allow
for exigsions averaging for unifs that
¢lect to comply with the output-based
smission Hmits, the EPAis proposing to
add additional equations tothe rulé to
alow for emissions averaging as v
requested by petitioners, Averaging of
ouitput based limits was not included in
the final rule due to time constraints,
Inst there §s no technical reason why

averaging of output-based limits is’

‘inappropriate; The output-based limits
-are equivalent 1o the input-based limits:

and promote energy sfficiency, and,
therefore, EPA is proposing to'sllow
averaging for units that elect t¢ comply
with the output-based stendards.  ~
“b. Quipnt-Based Standards for Units'
that Generate Electricity. Petitioners:

‘pointsd out that the final cutput-based
‘standards were not designed to consider

efficiency improvemeits from ngils that:

‘genierate electridity only. In responsete

this coneery, the EPA is proposing ta:

‘add langtage to the definition of “Steam:

oulpiit” that addresses boilers that only.
produce lectricity. The langusge
provides fuel-spacificoonversion factors

for electricity generating unils that'

regult in output:based standards in units

of pounds per megawati-hour,

:g.Claxification that outgix_'t-b‘_aseci-

-standards-are alternative standards.
Patitioners requested that the EPA.

x:iarig invthe tables that the outpute

‘based standards are slfernative:

standards to the inpuit-based standérds.

“The EPA is proposing regulatory text to,

miake this clarification. o
. & Tegal Authority for Emission
Credits: Ong petitioner questioned the

Jogal authority of the emissioncredit
-system and stated that it should be:

ramoved from the final rule. Howevés,

‘the petitiener provided no support for-
-its position, and the EPA continues i
‘balieve that the emission cradit system

ig congistent with.the CAK as
promulgated. Therefore, no changes aré:
baeing proposed. However, we arg

‘specifical yrequ‘eé_ti‘ng;com'inent'oifiSﬁ}f

‘The overall concept of the eniission

‘credif provision; (2) how to administer

it:consistantly across the country, and
{3).available gnidelines toinform the

‘dolegated authority's decision to;
-approys the implementation plan:

'C. Subcategories. o
T Te final tule, the EPA added
subicategories for hybrid suspension/

.grate bicrmass units, limited-use units,

‘solid fuel units; and non-continental
liquid units, The EPA also added 4 fizel
specification te the finalruls that weuld

-allow units combusting geses not
defined as "Gas 1" gases to qualify as

Gas 1 units by demonstrating that the
fuels combusted mest a fuel
specification. Petitioners réquésted-that
EPA allow comment on these:
stibeategary changes and the Tuel
specification, and EPA is now-solicifing
comments on thesé portions of the finial
rule, including the changss and .
particular issues described i sections {1
through 7] below. Petitioners alsa
requested additional subgategories,
clarification of several subcategory

defirtitions, and changes to some of the
subeategory definitions. .

1. Solid Fuel. The EPA added a sélid
fitel subcategory to the final rule that
seplaced previously proposed separste
subcategories fof units designed tobuin.
solid fossil-based fuels and units
designed to burx solid bio-based fels.
Fhe solid foel subcategory applied to

hellutants identified-in the final-rule as
wel-based pollutants{PM; HCL and Hg)
Btandards for combustionsbased -
pollutants (GO and dioxin{furan);. -
nge.vsr, ‘were based on specific
subtategories for the varioustypes of
combustion units, inchiding the specific
fuel types the-units were designed to
vombust. The rationale-for the change s
pigsented in the preambls to the final
rule:anil the EPA is, inthis actiony
soliciting comments on the solid fuel
subcategory. T =

One significont change is-also being:
proposed rolated tothe solid fuel
subcategory. Several petitioners.

ovided informationto support the.
position that PM should be considersd
# combustion-based polintantrather
liah a fuel-based poliutant. After
dsgessing thepoints raised by'the =
petitioners, the EPA determined that PM.
emissions gre influenced both by fusl
fype andunit design. Thersfors, itis
appropriate to treat PMas a.combustidn-

based pollutant. Differences in PM.
particle size, applicability of air:
pollution controls fo-units combusting
variguy fusls, and the lackof
demanstration of certain conirol
techinologios on certaindesigns of
boilers (6.4, fabric filiers are 10t used.
on any hiybrid suspension. grate boilers)
supgast that PM is more appropristely
clagsified as.a combustion-based
pollutant, Thetefore, the EPA is now -
proposing separate PM limits fof éach
“eombustion-based” subeategory:
B son linjts for HC) and Hyg-werg
developed for the same subcategories as
prasented in the March 21,2011, final
rule; the only changes associated with
the HCland Hg emission Timits are due
tonew data, gorrections to old data, and
inventory changes, L

2; Units Designed to Combust Liquid.
Fuels, The EPA {inalized & single |
sibcategory tovering liquid fuel-fired
units (with limited exceptions such as
non-rontinental liquid units and
Hmited-used units). Petitioners
requesied that the EPA reconsider the
Hauid unit subcategories.and include
separate subcategories forunits
designed to combirst Jght liguids and
units designed to combust heavy
liguids. Petitioners cited issves related
to achievahility of standards and the
{ypes of controls'that ars used on liquid
units but did not cite design differences
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that could be used to justifya
subcategory. However, we identified.
several design differerices, including the
need for steam atomization or high-
pressurs atomization of heavy liquids, .
the need for heated storage vessels for
heavy liquids in sgme-climates, and the.
lack of a demonstration that the new:
source PM limit based on combustion of
light liquid fuels had been achieved by
anty uait combnsting heavy liquid fuels:
Therefore, the EPA is proposing i
separate subcategories for heavy liquid-
fired and light liguid-fired units for PM:
and CO, pollutantsthat are dependent
ont gombustor design: Units designed o'
contbust light and heayy Hquids will
‘continue to be grouped togather 04 .
hiquid fus! subeategory for Hg and HCL-
-whith are the fuel-based pollutants.
Light liquids include distillate oil,
biodiesel an&=ye§qtabie oil. Hedvy
liguids include all otherdiquid fuels
‘that are combusted ify boilers, including
‘byproduct liquid fuels generated at. -
industrial facilities and residusl oil.
Units that combust any lquid fuels {end
less than 10 bercent.conl/solid fossil:
el and less than 10 percent biemass/.
biosbased solid fuel) where af least 10
‘peccent of the heat inpit from Hquid
fuels on an snnual heat input basis
comas from heavy liquids would ba
considered heavy liquid-units, Units
that combust any Hquid fusls {and less
than 10 percenit coal/solid fossil firel
and less than 10 percent biomass/bio-
based solid fuel} that are not part of the!
unit designed to burn heavy lguid
subcategorywould begonsidered light
liquid ynits, e ——

8. Non-Continenta] Liquid Units. The.
‘EPA finalized a subcategory for non-
continental Hquid units. Stakeholders
«did not have the opportunity to
comment on this subcategory.
Therefore, the EPA is now soliciting
comments on the non-gontinental Hguid
unit subcategory, The predmble to the
final rnle presents the ratipnale forthe.
sstablishment of the subeategory, See 76
FR 15835. The EPA also is proposing to
revise several of the emission Hmits for.
non-continental liquid units due to-the-
receipt of new emissions data for PM
and CO from these units and the:
development of performance estimates
based on the combustion of No. 6 fuel
oil (rather than alltypes of liquid fuels)
The rationale for estimating the
performance of these inits based on
data from No. 6 oil units is presented
below. Petitioners pointed out that non-
continental units do not combust
distillate oil because of availability
issues. While non-sontinental liquid
units typically combust refinery gas,
they combust residual oil when process

requiremants necessitate siipplémenting
the available refinery gas. The
pelitivnersvequasted that, in the
absence of date from non-continental
units, emission Himits for non-
continental units he based on data from
liguid nits that combust residualoil.
‘The EPA agrees that it would be
appropriste to rinke this change for the
combustion-based pollutants due tothe
desigincof these units end thie unique
congiraints faced by thése units. We
now have dats for both €O 4nd BPM from
non-continental units, 2nd there are no
ionger-data gaps for these pollufants. We.
are-thug able to establish numeric-
amission limits nsing data from within:
the subicatsgory. For fuel-based
poilutants, Hg and HEL the EPA
determined that, based puthe very
imited dafa sets and the overlap of daty
for-units designed. to-combustvarious
lignid fuels, it is.mare dppropriate to:
consider all liguid fusl-fired units
together For the development of MACT
emission limits, This is congistent with
the treatment of Hg and HCLfor solid
fuel paits,. g Ao

4, Liguid Units In Alaska: A petitionsr
requested that iquid units in Alaskd be:
included if the nori-continental Liquid.
unit subcategory or'in o separate, newly
created subeategry for units inAlaske:
The psotitioner stated that units in.

:Alaska face the samedifficulties with:
respect to. the available supply of
natural gasior refinery gas as the non-
continental units. The commaentar did
ot provide specific design differences:
from other types of liguid-units, In.
addition, notest data are available for
Hquid-fired tinits in: Alaska, Finally,
while units in Alaska miny face some.
unigue constrdints; the design of such
upits ts different from the non:
vontinental units because the uiits are-
designed to combust different fuels {i.e.
non:tontinental units combust No. 6.
fuel oil, which was notreportedas s
‘fuel for any unit in Alasks in the
responsss tothe BPA’s information
collection request). For thess reasans,
the EPA. isnot proposing s subcategory
for liguid vnits in Alaska and fsnot
including these units in the non-
‘continental subcategory, The EPA is,
however, soliciting comment and
supporting rationale on whether a
subeategory for liqiid units in Alaska is
sppropriate, and is requesting stack test
data that could be used-to establish
MACT floors if such a subcategory is
justified. '

5. Biomadss. Peiitioners requested
additional biomass subeategories and
clarificstions to the final subcategories,
Suggestions ingluded separate
suhcategories (Jor ail paill;u tants) for
Tinilers that aré designed to combust

kiln-dried wood and for hybrid
suspansion grate boilers designed to
cambust bagasse; clarification of which
‘subcategory covers pile burners, and
separation of the duich oven and

suspension bumer subcategories. In
“addition to soliciting comment on the

proposed changes described below, the
EPA is ragquésting comuent on whether
additfonal subcategories are

‘appropiiate; as well as dataand
Fationals in support-ofany additional
‘subgategories, '

_ a.Boilers Designed to Combust Kiln-
Drigd Wood. With respect to-a separate
sulicategory for boilers designed to

‘combust kiln-dried wood, the EPA is
-proposing & $éparate subgategory for
‘these units based on the design of the
.boilers and the nnigue nature of the
-facilitiss that combust this material

These facilitiés are-carsfully integrated
to utilize their available resources on-

site, and the botlers are &esii%,zxed~ and
-sized 1o efficiently combust’
that has slready undérgone a dryihg

" process thite

iomass
it snhances the fuel quality,
Care is taken within the facility 1o

‘maintain the fuel moisture content at
“levels far lower than virgin bipmass

- materjals, fypieally less than 2 pereent
. moistare. The EPA is proposing

emission Bmitsfor PM and GO-for this

‘subcategory of nnits that we are calling

‘biomass dry stokers, For HCland Hg,©

the final rule’s approach of regulating
‘{hase pollutants under the “solid fuel

subcategory” for all solid fiel units bas
not changed.

h. Hybrid Suspension Grate Boilers.
Daesigned to Combust Bagasse. Inthe
final role; the EPA added & subcategory
for hybrid suspension/grate boilers,
which inchuded bollers that dre.
dasigned to sombust very wet biomass
fuels such as bagasse, The rationale for-

“the establishment of the subcategoty is

presented in the preable to the final
rule. See 76 FR 1563415635 )
Petitioners pointed out that in addjtion

‘1o their unique designs that provide fuel

drying within the cambustor, these
units are highly integrated inte the sugar
production process and primarily
combust specific materials that are
generated ‘on-site. Petitiongrs )
emphasized that the particle size profile
from these units differs significantly
from units designed to combust other
types of fuels: As discussed in'section
V.C.1.of this preamble, the EPA is now
considering PM fo be & “combustion '
based” pollutant, Accordingly, the EPA
is proposing emission limits for PM-
{along with an alternate TSM standaxd).
angd CO for these types of units. Far HCI
and Hg, the final ruls’s approach of
regulating these pollutants under the
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“solidifuel subeategory” for a1l solid
fuel units has'not changéd,
. Clarification of Subgategories for
-Pile Burners; Dutch Ovens,and .~
Suspénsion Boilers. Tho finel rule did
gt address pile burners; and i’
.established a single.subcatagory that
‘covered dutch ovens and suspension:
‘boilegs. Patitioners pointed onf that
dutehovens and suspension boilers are
ishevently. different iypes of boilers:and
frﬁﬁéesfed EPA {o preate separate
sibeategories.for those types of nxits;
Petitioners alse pointed ouit that pile
burners-ave very similar fo dutch ovens,
:amd, a¥ Buch, should be included inthe
duteh oyven subcategory. The EPA
-svaluated these clarification requests
‘and determiried tiat the petitioners’
Semts regarding the d_esi%; and other
differences between dutch ovens and
‘suspension bollers are-velid, TheEPA -
‘agrees thet dutch ovens and pilebiirpers
-should be included in the same
‘sﬁbcaié‘gory and suspension buriers
‘should be a separate subcategory:
Therefore, the EPA is proposing
:seperate emission Timits for the
«cormbustionsbased pollutanis forthese
‘subedtegories, All of these types of anils
-will remainin the solid fuel-subcategory
for the fuelbased pollotants.
8. Gaseous Fuel Specification..
‘Multiple petitioners imgxx;esj‘tedg _
reconsideration of the fusl specification
thatthe EPA finslized but did not
‘prapose. Petitioners cortectly pointed
~out that the levels of the foel
‘specification wevebased only on natural
gas and:suggested thatitwonldbe
‘appropriate to base the fuel _
:specification ofi levels of contaminguts.
-in either natural gas or refinery gas:
Petitionszs further pointed cut that ¢
fie] specification forliydrogen sulfide’
[H28) is not directly related to potential
HAP emissions from boilers and process
"heaters and the H,S fuel spesification . -
‘shounld be eliminated from the rule. The
‘EPA has reexamined the fus]
specification and-agrees that the key
‘gontaminant for demonstration.ef
egmparability from g HAP perspective is
‘Hg anid that the H,S fuel specification
that was finalized does not provide a
‘dirget indication of potential HAP from
-combustion of gageous fusl,
‘Acgordingly; the EPA isproposing a
‘Tie] specification based ouly.of the Hg
Jevel in the gaseous fusl, and that leyeél
“is the same level that the EPA tnéluded
in the March 2011 fnal'rule; The
‘rationale forthe Hg fusl specification is
included in the préamble fo the final
rule: Se2.78FR 15639
‘One petitioner stated that the
“incltision of a-fuel specification
“demonstrales That ‘emissions tan be
measured from the units that combust

the gaseous fuels; and-therelors, the
units cannoet beregulated by a work
practice sténdaid. Regarding this point,
the EPA recognizes that the ,
contaminants in the fuel may be ablé to.
be measured, buf theresulting .
emissions from combustion of the fuel
‘are-another maiter entirely. For
instande; a uiit that combusts a fus] that
meets the fuel kpecification for Hg wilk
have deviongtrated that ils fuel contains
amamountof Hg that is comparable to
that fouwd innatural gas: The emissions
data for natural gas-fired Units shigw the
gverwhelming majority of emissions ta
be below the level that can be accurately -
quantified by the available iest wethods:
‘Therefors, the same is expected of anits
combusting gases with similar )
contaminant levels to:natural gas, Thus,
a work practice standard isthe
appropriate standard for these units,
The EPA also i§ requesting comment on
whether additional parsmeters should
baincluded in the fuel specification.

7. Work Practices for ﬂ{:‘mz‘ted-ﬂw
The EPA added a subeategory for
limited-use wnits in the finsl rule, and
petitioners requested an opportunity to
‘comment on 1hi creation of the
subcategory and the definition of the
subrategory. Specifically, multiple
‘petitioners requested that rathier than
defining the subcategory 1o include:
ufiits that operate less than. 10 percent
of the hours in a year, the EPA define’
the subcategory to-inchids units that
‘operate with a capacity factor of 19
‘percent or less, The petitioners believe
that such a changs would provide mote
flexibility, but petitioners did not
provide suppoit that such a sybedtegory”
wonld qualify for work practice: .
standards under section 112 the:CAA:
“Therafore, the EPA is not proposing a
change to the final approach but is~
Tequesting commert.on how a )
subcategory defined with a 10 percent.
capacity factor would qualify for work.

actice standards in Heu of emission:
limits. The EPA alsois requesting
cormment on the limited-use subcategory
asfinalized, and the rationale forthe
creation of that subcategory can he
found in the preamble ta the final rule.
‘Se¢ 76 FR 15634, )
D. Monitoring

3. Oxygen monitoring, Petitioners
requested reconsideration of the
regquiremant for installation of oxygen
‘enitoring systems on the outlet of the
‘boiler eombustion chamber for
pmpieronis technigal reasons. Several
{m;‘ti&s:expressed concern regarding this

acation ag it is known to be highly

stratifiad, making it very difficult fo find
a représentative location and certify the
instrumentation. In reviewing

alternatives to this requirement we find
that rather then requiring monitoring of
oxygen levels i the stack that follows
a'combustion unit, a betler way to

-enstire good combustion is by requiring

the installation, calibration, monitoring

-and.usé-of axygen. irim systems 10

optimizeairto fuel rativ and

-combustion efficiency. Weagred awith
-petitioners thdt use of the data from.

such devices is notonly sn appropriate
control fot efficient combustion and 4
less'burdensome alternative to
monitoriiig stack oxygen. concentration.

“but alsg-is a better systamy for many-

typés-ofunits that expeérience significant
load swings-and gperate with high
levels of excess #ir. Many units.arg
already fitted with these controls; and

‘thiz proposed-change will reduge the.

monitoring burden for affecled waits;
These systems will provide adéguate:
combustion contrél to mgintain ~
compliance with the CO emigsion lovels
demonstrated during theperformance’
tost. We seek commient on thy*
appropriaieness of using:these:contrels:
operated as,‘and foithe purposes;
dostérbed. i

2. PM CEMS. Petitioners requestod '
reconsideration of the use-of PM CEMS
as compliance monitors forceal,
biomass-and residial oil units with heat
input capacity greater than 250 MMBtu/
br. Petitioners emphasized that PM
CEMS are oot demonistrated for'biomass
units and reguestéd ERA to remove the
requirement because-of technical issues.
related t0.PM particle size and the
inability of PM CEMS effectively-
measure PM fiom biommassunits:
Petitioners also stated that PM CEMS:
drenet demonstiated at the low levely
that are required by the fule. The EPA
agrees that PM GEMS are not
dermonstrated for biomass-units and that
significant techmicdl concerns axist
regarding the lechadlogy's ability-{o
monitor emissions from biomass units.:
The techinical concerns include the fagt
that PM CEMS are calibrated and;

- certified to measnre erpissions from a

single-fuel type. A changeinfuel would
requite § change in the calibiation curve
of the PM CEMS instriumernt. The
unpredictable variety of biomass fiel
constituents-as well s biomass fuel
moisture content make relyingon a
single calibyation point problemadtic in
terms of comphiance assessment when
these fuel componshts change.
Furthermors, It is impracticeblé to
replicats, during performanca testing,
all of the varying fuel conditions
necessary for calibrating the monitor.
For all of these reasons, it is impractical
¢ approprigtely apply PM CEMS:te
provide tho accuracy necessary for
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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 63
[EPA-HQ-OAR~2002-0058; FRL~9272-8]
RIN 2060-AQ25

National Emission Standards for.
Hazardous Aly Pollutants for Major
Sources: Industrial, Commercial, and:
Institutional Boilers and Process
e

AgENCY: Envifonmants} Protaction.
Agenicy (EPA).
ACTION: Final ruls.

suMmARY: On September 13,2004, .
under authority of section 112 of the
Clean: Air Act, EPA promulgated:
national emission standards for
hazardous air pollutaits:for pew and
existing-industrial/comimercial/
institotional boilers and process heaters.
On Tune 19, 2007, the United States
Courtof Appeals for the Districtof
Colwmbia Circuif vacated and remanded
thestandards.
In response tu-the Cowrt's vacatur and
remand, EPA is, in this action,, ~
‘establishing emission standards that.
‘will require industrial/commercial/
Jjnstitutiorial botlers and process heaters
located at major spurces 10 meet
‘hazardeus pir pollutants standacds’
reflecting the application of the
anaximuin. achievable control
‘technology. This rule protects sir:. .
.quality and prometes public health by
reducing emissions of the hazardous aix
‘poliutants Hsted in sestion 112{b){1) of-
the Clean Air Act,
.DATES: This fina] rule is effeclive on
May 20, 2011. The incorporation by
reforence of certain publications Hsted.
in this rulé is approved by the Director
of the Faderal Register as of May 20,
2011, | |
ADDAESSES: EPA ¢stablished a single
‘docket under Docket 1D Na, EPA-HQ-
OAR-2002-0058 for thisaction. Al
documents in ths docket are lstéd on
the http/fivww.regulations.gov Web.
site; Although listed in the index, soine
infermation iz npt publicly availabls,
2.4., confidential business information
-pr other information whose distlosuie is
restricted by statute. Certain other-
matérial, sich as copyrighted material,
is nigt placed on the Internet and will be
‘publicly available only in hard copy
form. Publicly svailable docket:
materials are available eithier

_electronically through-htip.//

wiww.regidlations.goy or in hard copy at
EPA’s Dockst Genter, Public Reading
Room, EPA West Building, Room 334,
1301 Constitution Avenne, NW.,

“Washington, DC 20004. This Dogket

Facility is open from 8:30 a.m. to-4:30
pon., Monday through Friday, excluding
1agal holidays, The telephoneniumber
for the Public Reading Room is {202)

566-1744, and the telephonie nuber for-

the Air Docket is (202) 5661741,
FOR FURTHER INFORMATION CONTACT: My
Brian Shraget, Energy Strategies Group;
Sector Palicies and Programs Division;
(D243-01), Office of Afr Quality
Planning and Standardg, U.8.
Environinental Protection Agency;. .
Research Triangle Park, North Carolina;
27711; Telephone mumber: (919) 541~
7689; Fax number {918] 541-5450; E-
mail address: shrager.brion®epa.gov.
SUPPLEMENTARY INFORMATION: The
information presented in this preamble
is organized as follows:
1. Gemeral Tnformation )
“A. Does this action apply to me?
8. Where can Lget a copy of this
_ dopument?
C. Judicial Review
., Backgreund Information - o
A, What is the statutory authority for this
 fingl rule?
B. BPA’s Response to the Vacatue
€, Whatis the relationship betiween this'
final rule snd other combustion sules?
. What ave the haalth effects of pollulauts
smitted from industrisl/commercial/
institutional boilers and process heaters?
£, What are the-costs snd benefits of this.
finalrulet .. . .
HL. Sumwmary of this Fingl Rale

A- What is the source pategory regulated by .

_ thig final rule?: o
8. What is the affected source?

final rule?

D, What eniission limits and work practica

. stanidards must Tmeet? g

£. What are therequirements durin
periods of startup, shutdown, anc
malfunction?

F. What are the testing and inittal

. complisnce reguirerents?

G. What age the continuous compliance
requirements? )

11, What are the notification, recordkeeping.

~ and reporting requirements?
1. Submission of Emissions Test Results to
EPA ) .
V. Summnary of Significant Changes Since

€. What ave the pollutanits regulated by this®

F. Requirements During Startup,
Shutdown, and Malfunction
G Testing and Initial Complance
H. Continnous Compliance . .
1. Notification, Revordkeoping and
_ Reporting” .
J. Techpical/Bditorial Comections:
‘K, Qthar . .
V., Major Souree Public Cominents and
Responses )
A. MACT Floor Analysis
B.Béyond the Floar
C. Rationale for Subcatdgories
1. Work Practices o
E. New Data/Techsical Corrections to 01d
. Data. e D
‘F, Stavtup, Shotdown, and Matfunction
_Requirements [
-G Health Based Compliance Altetnatives
H. Blased Dats Collection From Phase [T
Information Collgction Request Tosting
1. Issues Related to Carbion Monoxide -
. Bwission Limits ‘
1. Cost jssues o .
_ K; Non-Hazardéus Seeondary Materials-
VL Impasts-of This Final Rule
A, ‘What are the air impacts?
:B. What ave the water and solid waste.
Ampacis?: e
- C. What aretho energy tmpacts?:
- D. Whiat ave the dost-imypacts?
- E, What dve the goonpmic impacts? .
“P.-What are fhie benefits of this final nils?
G, Whist dre the secondary air impacts?
Vil Relationship of Final Action to Section
* 112{c)(6)of the Cleaxy Alr Adl -
VL Statutory and Executive OrderReviews
A Bxecuitlve Dtdeis 12868 and 13683;
.. -Regulatory Plantiing and Review

B, Paperwork Reduction Act. :

G Regulatory Flaxibility Act as Amended
by thié Sipell Business Regulatory
Enforcement Falimsss Act of 1995, §

. LLS.C. 507 Bt seq,

_D. Unfunded Mandates Reform Actof 1905

E. Executive Order 13132: Pederalisin

"F. Executive Order 13178: Consultation.
. and Coordination With Indian Tribal
. Govermmenls o

G. Executive Order 13045; Protection of
{hildren From: Envirgnmental Health
Risksand Sfety Risks

H. Executive Order 13211 Actions
Conceming Regulations That . _
Signifirently Affect Energy Supply.
Distribution, or Use

1. National Technology Trarisfar snd
Advantement AGt )

§. Bxecutive Qrder 12898: Federal Actions.
to Address Envirommental Justice in
Minority Populations and Low Income
Populations o

K: Congréssional Review Act

1. General Information.

Proposal . iy " -
A. Applicability A. Dogs this-action apply to me?
B. Subcategories e ] } N i =
C. Emission Limits The regulated categories and entities
D. Work Practices potentially affected by the final
E. Energy Assessment Requirements standards include;

Category

NAICS code ?

Examples of patemiauyvr.e.gulate& entities

Any industry using a boiler or process heater as defined in the

final rule.

Extractors of crude petroleum and natural gas.
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data for most performaiice tests will
ensurethat gmiséions factors, when
updated, represent acourately the most
current operational practices, In
sunmary, receiving test data already
-collected for other purposes and using
‘them inthe emissions faclors
development program will save
industry, Stateflocal/Tribal agencies,
and EPA tme andl money-and work to
inipfovethe quality of emissions
fiwentories and related regulatory’
decisions. . .

As mentioned earliér; thé electronic
<data bage that will be used is EPA's
‘WebFIRE, which iz database sceaisible
through EPA’s TTN. The WebFIRE
_datebase was construeted to store
eriissions tost and other data for use in
developing emissians factors, A
description of the WebFIRE data base
can Be'found at http.//efpubiepa.gov/
parweb/indek.cfin?actions=fire.main:

Source owners and operators will be
able to-transmit data ¢ollected via the
ERT thirough EPA’s Central Data
Exchange {CDX) network for storage in
the WebFIRE data base: Although ERT
is it the only electronic.interface that
can be vised to stbmit solrce test data:
1o the CDX for extry into WebFIRE, it
makes submittal of data very )
sttaightforward and easy. A description
ofthe BRT can bs found at hetp/ .
www.epa.gov/itn/chisffert/ert_toolhimi:

Bource pwners and operators.must
register with the GDX $ystenm to-obiain
a usér name and password befere being:
able to submit data to the.CDX. The
CDX registration page can be found at;.
https:tleds.epa.gov/SSLICDX)
regwirning. asp?Referer=registration. If
they have & vurrerit CDX account{e.g.,
they submit reports for EPA’s Toxic
Reledse Inventory Program to the CDX),.
then the exisling user name and
password tan be used to log in'to the
IV. Summary of Significant Changas
Since Proposal
‘A, Applicability

Since.proposal, several changes to the
applicability of this final rule have been

made; First, at proposal, we excluded all:

units that combust solid waste from the
standards, but we have extended the
coverage of this final ruleto boilers and.
process heaters that combust solid waste
but ave exempt, by statute, from-section
129 incinerator rules because they are
qualifying smsll power producess or
cogeneration units that combust &
homogeneous waste stream, This final
rule continues to exclude other waste
burning units. This is a clarifying _
change that is consistent with the infent
of the proposed rule to establish

-ernissions standards for all botlers and
process heaters that dre not selid waste:
‘Jneineration units subject to.Tegulation
under section 12¢ .

“T'he proposed rule definttion of coal
was revised to includs all types of
fossil-based fuels in the coal definition.

“The findl.coal definitign is: “Coal means
allsolid fuels clagsifiable as anthracite,:

bituminous; sub-bituminous; or lignite .
‘by the American Society for Testingand

Materials iir ASTM D388-991,
“Standard Specificationfor
Classification of Coals by Rank”

(incorporated by referadce; see )
:§63.14(b}),coal refuse, and petroleutin:
-goke, For the purposes of this subpatt,

thig-definition of “coal” includes

‘synthetic fuels derived from coal for'the

puipise of creating ussful heat,

‘ingluding but not limited to, solvent:
‘refined coal, coal-oil mixtures, and coal
water mixtures:Coal derived gases.are:
excluded from this definitiof.?
“Similorly; for biomass, the definition of
-biomass fuel was vévised 1o include any
-potential biomags-based fuels. This iy

also a clarifying change consistent with

‘thedntent of the proposed ruleas
. deseribied above. The final definition:ds:-
-“Biomass or bic-based solid fusl means
- any solid biomass-based fuel that is not
:a solid waste. This may clude, butis
‘not Binrited to, the following materialsi
"Wood residue; wood prodicts{e.g.,

‘ traes, tree stumps; freg limbs, bark,

- lumber, sawdnst, sanderdust, chips, .

scraps, slabs, millings, and shavings);

- animal-manure, inchiding litter and.

' otherbedding mateiials; vegetative
-agiicnlturel and silvicultural meterials,
- such ss logging residues (slash), nutand
-grain hulls and chaff {e.g, almond, ~

wainut, peanut, rice, and wheat),

-bagagse, orchard prunings, cornstalks;
- gotfes besn hulls and grounds, This

definition of biomass fuel s not:
intended to supggest'that these materials
are.or not solid waste.” .

" The proposed rule included a
definition of waste heat bailer that
axtludsd from the definition units with,
supplemental burners that are.designed

‘to gupply 50 percent.ormore of the total

tated heat input capacity, The final
definition was revised to include all
waste heat boilers, The final definition
ist “Waste heat boilér means a davice.
Hhat recovers normaily unugsed enexgy
and converis it10 usabls heat, Waste
hest boilers are also referred to as heat
recovery steam generators,” Similarly,
the waste heat process heater definition
waé revised to read as follows; “Waste’
heat process heater means an énclosed
device that recovers normally unused
energy and converts it to usable heat;
Waste heat process heaters are also
réferved to-as recupérative process

Teaters,” Thesd changes were made in
‘order to exampt the types of units-
intarided at proposal, .

 The proposed rule exempted blast
furnace gas fuel-fired botler or process
heaters, 8nd defined these unils as unils
tombusting 90 percent or more of its
toial heat input Fom blast farnace gas.
We have changsd the requireméni {o 90
percent or mors of its fotal yolume of
gas in'this final rule. This chabge was
‘made vothat the units that were .
‘intended to be'exempted frén this finsl
rule would bs exempted, The wording
‘of the proposed exemption did pot.
-exémpt units that were Intended to be,
‘exempted because the heating value.of
‘blast furnsce gas is not as high as-that
ofnatoral gas. ‘

" Theproposed rile exempted units
that.aie an aifected source in another
‘MALT standard. We-amended this
Janguage to inclide any wnit.that is part
ofthe-affected source subject to.another
MACT standard: We also exempted any
unit that Te used as.a-control devics to
Gomply with another MACT stendatd;
‘provided that at leusst 50 percent of the
‘heat input is'provided by the gas stream
‘that is regulated under another MACT
standard; This-change wes mede in-
order to venex};:n;lgg e mdvlsry-qf '
-energy fromhigh heating valus gases
that%&um otherwise be fared. e

@. Subcategoriss

_In the propased rule, forthe fuel-
dependent HAP {metals, Hp, acid gasés),
-we identified the following five basie
‘unit types as.subcategories: (1) Unils
Aosigred {o.lmmcgag {2} units designed
to-burn bitmass, (3) units designed to.
‘bisin Hquid foel, {4) units designed 1o/
‘buti natuzal gasfrefinery gas; and (5)
‘ndts designed to burn other process
gases. fre this final rale: for fus)-
Adependent HAP, we combined the
sﬁgqategaﬁss for units designed to
‘goinbust eoal and biomass intd'd
:subcategory for units-designed o burn
-solid fuels. We chianged the subcategury

for units designed to birn ristural gas/
-zefinery pas o a subcategory-for units
“that burm natural gas,; refinery gas; and
other clean gas. We also added :
‘subcategories for non-continental Hauid-
wnits and Hmited-use units, .
" As deseribed in‘the préamble to the
“proposed-rule, within the basic naif
types thiere are different designs and
combustion systems that; while:having
aminoreffect on fuek-dependent HAP
emissions, have s much farger effect on
. poliutants whose emissions depend on
‘the combustion conditions in 4 boiler or
process heater. In the case of boilers and
process heaters, the gombustion-related
pollutants are the organic HAP. I the
proposed rule, we-identified the
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following 11 subcategories for organic
HAP: (1) Pulverized coal units; {2}
stokers designed to burn ceal; (3)
fluidized bed units designed to-burp
coal; (4) stokers desighed to buin
biomass; (5) fluidized bed units
-designed to birn-biomass; (8)
-suspension burners/dutch pvens
designad. to burn biomass; {7) fusl cells
dasigried to buriy biomase; (Byunits
desigred to burn' Hguid fuel; (9 units
designed to burn ndtural gasfrefinery
-g8s:.[10) anits designed to burn other
_gases; and {11) metal process furnaces.
In this final rule; weadded g
‘subcatagories for biomass sispension/
grate units, non-gontinental liquid units,
and limited-use uits. ) '
€. Emission Limits

The proposed sule included
numerics| emission limits for PM, Hg,
HCI, €O, and dioxinffuran, and limits
for those same pollutants are included
in thisfinal rule. Unlike the proposed
fule, we included & compliance
alternative in the final rule to allow:
owners and operators of existing.
affected-sources to demonstrate:
cormpliance on an output-basis instead
of on & heat {nput besis: Compliancs
with the alfernate output-based
gmission limits would fequire
mensurément of boiler operating
parameters associated with the mass
rate of emissions and epergy outputs. If.
yowelest to.comply with thealternate
putpiut-based emission limits, you must
use equations providad in the final-rule’
to demonstrate that emissions from the
applicable units do not excesd the
output-based emiasion Hrits spegified
inthe final rale: ¥ you use this
compliance alternative using the.
emission credit approach, you must glso
sstablish a benchmark, caleulate and
docunient the emission eredits-
generated from energy consetvation:
meagurss implemented, and deveélop
aind submit the hnplementation plan 16,
Tater than 180 days before the date that
the facility inteids to demonstrate
compliance.

D. Work Practices:

This final rule inciudes work practice
standards for mast of the same units for
which wa-proposed work practice .
standards, inchuding new and existing
uhits in the Gas s&bcategmfy, existing
Amits with ieat input capacity less than
10 MMBtu/hr, and new and existing
metal process furnaces, In addition to
those subcategories for which we
proposed wark practices, this final rule
includes work practices for all units
during perinds of startup and shutdown,
new units with Teat input capacity less
than 10 MMBtu/hr; limited use units,

and units combusting other clean gases.
Other clean gases are gases, other than
natural gas and tefinery gas (ag dofined

in this final rule), that meet contaminant

Tevel specifications thai are provided in
the final rule.

E. Energy Assessment Requirements
In this final rule; we have expanded

“the definfiion of energy assessment with
‘respett to therequirements of Table 3 of

this final rule, by providing 2 duration:

“for perfoiming the efiergy assessiment’

and defining the evaluation )
requirements-for each boiler system and

engrgy use system. These Feguiraments:
ave’based on the total annual heat input

to-the affected boilers-and process

heaters,
- This final rule requireés an eneigy

‘assessment for facilities with affected

boilers and process heaters using less

:than 8.3 trillion Btu per year (TBtu/y)
‘heat input to be one day in length
“ruaximagn, The bojler system and

energy use system accounting for at

‘least 50-percont of the energy output
from these units must be evaluated te
_identify energy savings opportunities .

: within'the Himit of performing sdne day
-gnergy assessment. Anegergy -

- assossmentfor g facility with affected

bailers and progess heaters using 0.3:te
1 TBfufyear must be threé days in

length maximum, From thess boilers,

the boiler system and any evergy use

- system accounting for at lgast 33 percent.

of the energy putput will be evaluated,
within the Hmit of performving a fhreg
day energy assessment., For facilities
with affected boilers and process heaters

‘using greater than 1 TBtu/year heat

input, the enérgy aspessinent must
address the boiler system ond any
energy use system agcounting for at-
Joast 20 perceént of the enexgy output s
identify energy sayings opportunities.
The expanded definition for energy:
assessiaent clarifies the-duration and
requirererts for each energy
assessment fof various units based on
energy use, We have also added a
definition for steam and process heating
systems fo clarify the.components for -
each boiler systera which must be
considered during the energy _
asgessrient, including elemenis such as
combustion management, thermal
eNBrgY recovery, energy resource.
selection, and the steam end-iise
management of esch affected boiler,
Lastly, we have clarified the
requirement in Table 3 to evaluate
facility energy management practices as
part of the energy assessment and a
definition of an energy management
program was added. The use of the
ENERGY STAR Facility Energy
Assessinent Matrix as part of this review

‘qualify
“practice standdrd, the gases that will be
‘combusted must b¢ certified to-méet the
-contaminant levels specified for Hg and

is recommended, but it wasg removed as
a requirement in Table:3. The definition
af an eperpy management program
added to the rule is consistent with the
ENERGY STAR Guidelines for Bnergy
Management that can be referenced for .
further guidance. ENERGY STAR
provides a variety of fools and resburces
that suppoit energy management
prograis: For more information, visit’
hitpd/ Iwww.energystar.gov.
F: Raquirenients During Starbip;
Shutdown, and Mdlfunction

For startup, shutdown, ard
‘malfanction {55M}, the requirgments
Rave changed since propossl. For:
periods of starfup and shutdown, EPA is,
Finalizing work practice standards,
which require following thanufacturers
specifications for minimizing perfods of
startnp and shutdown, in Hau of -
spumeric emission limits. For
malfunctions, EPA added affirmative
defense languageto this final rilefor
exceedances of the numerical etnission
limits that are caused by malfynctions,
G. Testing and Initial Compliance

The first significant chenge to the
‘festing and initial complance =~
reguirements is that anits greater than
100:-MMBtu/hr must comply with-the:

“CO limiits using a stack testrather than
€0 CEMS. EPA also sdded optionat
-putput-based limits that promote exergy

efficient hoiler operativn. Anotlier-
significant change is that for 1inits
combusting gasebns fuels other than
natural gas or refinery gas, in orderto
or the Gas 1 subeategoty work

Bydrogen sulfide (H,8) in this final fule.
Finally, EPA has changed the dioxin/
furan testing requirement to o one-tpis:

‘compliance demonsteation due 1o the:

low dioxin/furan emissions
demonstrated by the vast majority of

_sources that have tested for-dioxin/

furan.
H. €ontinitous Complidgrics

- The only significatit charige to the
continuous compliance requirements is
for monitoring of CO, Rathér than using
CO-CEMS, as proposed, units will be
required te continuonsly:monitor-and
record the oxygenlevel in their-flue gas
during the initial comipliance test and
establish an operating Hinit that requireés
that the unit operate at an oxygen
percentage of at least 90 percent of the
operating limit on a 12-hour blpck
aversge basis, Units will be required to
continuously moenitor oxygen to ensurs
continnous compliznce.
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soures.and gannet be precisely
estimated, the reguirement is clearly
dirgctipnally seund and thus consistent
with the requiirementto examine
beyond the Hoer controls; By definition,
any emission reduction would he cost
effective or else it would notbe
implemented.. - S
inally, with respect tothe third
argument; the sequirement to perform:
the energy audit is, of course;a .
reqairsment that canbe enforced and.
thug a.standard, As voted, while we do
not know the precise retfactions that
will.ogour at individual sbarces, the
regord indicates-that energy assessrhonts
retuce: fuel conswmption and that.
parties will implement
recammendations from afi miditor that’
they believerare prudent, Therefors, the
requirement to-perforin an enérgy’
asgessment can both be enforced and’
will result i emisgionréductions,
We agres that EPAshould provide &
clear definition of what the ensrgy -
assessment shoald encompass.:
However, we disagres that the energy:
assessiment should bs mited tg only
the boiler and assoclated equipment.
EPA hasproperly exatoised the
authority grented to it pursuant 16 GAA
section 112{d)(2) which states that.
“Emission standards promulgated = *
and applicable to new or existing
sourcss shall requivethe maximum
degree.of reduction in {HAP] smissions
that the Administrator determiney
*.% % jeachievabls *# * * through
application of messures, processes;
‘methods, systenmis ortechnigues
ingluding, but not limited to measurgs
which * * * reduce the volumeof or
sliminate emissions of, such potlutants
througlt process chanpes, sabstitution of
materials or.other modifications » * *?
The purpose of an energy assessment is
toidentily energy conservation,
mmeasures {such g5, progess changes ox
other madifications to the facility) that
¢en be implemented toreduce the
facility énergy demand fram the affected
beiler which would result inreduced
fusl use, Reduged fuel use will result in
a correspending redugtion in HAF, and
non-HAP, emissions frons the affected
boiler. Reducingthe energy demand
from the plant'senergy using systems.
can restlt in additional reductions in
Tuel uge and associated emissions from
the affected boilers. We agree'that the
scope of the required energy assessient
ngeds 10-be clarified, Howsver; in the
proposed Boiler MACT, the intended
scops-of the engigy assessment did
extend beyond the affected boiter: The
energy assessinent did include a.
requirement that a' facility energy
managernient program be developed. The
energy assessment was infended to be

within 3 years

broader thap the affected boiler and
process heater and included other
systems of processes tat nsed the:

-griergy from the'boiler.and process

‘hpdter. We disagree that the scope of the
energy assessment should bie Jimited to
the boiler and directly associated. '
components such: as the feed water
‘system, combustion-air system; fusl

“systeny (including burners}, blow down:

‘system, comibustion contro] systerm, and:
hest yecovery of the combustion fuel

-gas. Including the facility’s energy using

‘gystenis and energy mahagement
‘practives in the-energy assessment can

‘identify measurés that resultin.
-decreased fuel use and related emission

reduciions; We have ncluded in'this

“final rule a definition of what the engrgy

assessmentshould include for-various

“size fael consuming facilities, Wealso

have included s definition of the

-qualified assessors who miast be used 10
conduct fhose energy assessmonts,

" Wealsv agree that & facility shonld be -
-xuipt from the fequirement to-conduct
.an energy assessment if an energy’

- gespssmaent had recently been
-conducted: We have revised this final .
vule toallow faciiities to comply with |
“thé requirement by subrhitting an energy

asgessinent fhat had Yeen conducted

rtigle for. Grigs.
fany commenters stated that EPA

“should have proposed more

sulicategories, while others believad that

“tooamany subicetegoriss wore proposed.
~Many different issues wei's raised,and
. someof the key igsues that led to

changes it the rule ifidlude: The need.
for @ limited usa subcategory for boflers

- thiat operate foronly a.small percentags

of hours during a.year; the unigae
suspension/geate design of units that”
coimbust hagasse; therieed for'a non-:
continental liquid fuel subcategory for
island omits that have limited fuel
eptiens and otherunique
eircumstances; and the appropriate
subcategory for mixed fuel wnity. The
conithents and EPA resporisks are
provided below: ‘
1, Liraitéd Use Sibcategory

Comment: Industry representatives
and State and local governments argued
that Bmited use. units’'are significantly
different Trom steady-state units and
requested that they have their own
subicategory. Commenters requested
various thresholds for a limited-use
subcategory: including 10 percent
annual capacity factor or 1,000 Jiours of
opsaration per year. Several commenters
stated that 'dus 16 their fumction, limited
1sé boilérs-spend a larger parcentage of

prior to the promulgation iproposed in Se

‘acknowledged

time in startup, shutdown, orother
reduced-efficiency operating conditions.
than gither base-logded or loads
following fcontinuously operated) units.
Operating mere frequently i thess
conditions makes emiseions profiles of
limited use units very Qifferent from
sources which operate in‘more efficient:
‘stoadysstate modes. Based onthis;
‘eommenters claimed itwould be
technically infeasible for limited-use
aRits to meet the proposed. emission
Timits.

In'addition to technical reasening,
‘commenters also-submitted requests for
& liitediise sibcategory on the hasis.of
regilatory precedent, citing the 2010
RICE MAGT and 2004 vacated Boiler

MAEGT. Several commenters requested a

subcategory and-weork practices kimilar

to-those in the Staionary RICE

NESHAP. Severa] other commeiiters
alsostated that the subdategory was:

swarranted becanse it was included in-

the previous-Betler MACT tule. Thess
commentess argied that EPA hadnot:
‘provided any justification for
elinifnsting the subicdtegory in the
proposed rule, Some of these

-commentars dlso stated that the:

recordkeeping requirernents that swers
‘Section 63.7555(d)(3).for
érs-and process heaters

Jimited-use hol

-should b the only requirement for these
upits. i

“The majority of commenters that

‘tequested a limited use sibeategory alsc

requested for EPA fo.adopt a work.

-practice standaed for limited use units

and not subject the subvategory to

-gmissions testing or shonitoring:

Commenters argued:thal EPA has-
iat thers is no proven
control technelogy for organic HAP

‘emissions from limited useunits, .

Limited use tinits, such as emetgency’

-and backup beilers; cannot be tested
‘effectively due to-their limited operating
-schedules: Based onexisting test -
.methods, which raquiré 2 unit to

operatein a steady state, limited use

-upits would have 1o operate for thesole

pirpose of emissions testing: One
commenter elaimed that the propossd
rule performance festing would require;
not including stertup and stabilization,
operating at east 15 additional howrs of
per year, or 24 hours-per yéarif testing
for all poliutants-is vequired. ’
Chiamenter's also noted that because the
aperation of these gits 15 neither,
predictable nor routine over ¥ 30:day
period, back-up beilers would not
benefit from 30-day émissions
averaging. Commenters argued that
sstablishing numerical standards for
limited use units is contrary to-ths goals.
of the CAA and will lead to creating
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emissions for the sole putpjose of
demonstiating compliance. i,
Many commmenters also mentioned the
scononiic impacts of a numerical limit
ou limited-use units and requested work
practicé standards. Comimgnters stated.
that it would not be cost effective to:
install controls on nuits that pperate at:
10 percent capacity or less annuaily.:
They ¢leimed that'the sdditional
conirels would produce minimal
einission feductions ahd would resitltin
the shutdown of limited-use units.
Several commeriters claimed that the
chrrent distinclion betwein natoral ges.
and-oil-fired Hmited-useunifs i5-
onnscessary, and that additional
requirements for oildired units do not
produce environiental benefits,
Commenteérs recommended that EPA
create’a separate subeategory for limited
e, ofl-fired boilers and suggest that the.
work practice standard propossd fof
gas-fired boilers be-applied in Heu of
emissions stardards for these unifs.
Other commemtersstated that the”
limited use suhcategory should include.
new/reconstructed litited vae units as
woll as existing units for all fu¢l
‘categoriss. One commenter
recommended 4 fieved apprdach and
stated that for very limited use builers;
EPA should establish a standard with xio,
additiona! controls or requirements;
‘other than monitoring annual howrs of
aperation, They defined very limited
‘use as <500 hours of operation per year;
‘Rasponge; BPA agreesthata
sibcategory for limited use units.is
appropriate for many ofthe fessong.
stated by the commenters. Thefact that’
the naturé of these units is such that
‘they operate for unpredictable periods
-of time, Hmited hours, and at less than
Full load i many casts has lsad EPA to:
determine that limited use ynits sre o
unique class of unit based on the unique
way in which they are used and EPA is
including a'subcategory for these units
in the final rule. The unpredictable
‘operation of this class-of units makes
‘emission testingfor the suite of
pollutants being regulated
dmpracticsble. In brder 1o test theuails,
they wouldneed to be £er'afe'd .
specifically to conduct the emissions.
testing becausa the nature.and duration
of their use does not allow for the
required emissions testing;As -
commenters noted, such testing and-
-aperation of the unit when'it is not
needed is also sconomically
impracticable, and would lead to
increased emissions and combusiion of
fuel that wonld not otherwise be
combusted, Therefore, we are regulating
these units with a wark practice
standard that requires a biennial fune--
‘up, which will limit HAP by ensuring

thaf these units operate at peak -

afficiency duringthe Jirsited hours that

they do operdte:

2, Gombination Grate/Suspension Firing
Gommint: Séveral cormenters

-requested KPA fusther subcategorize
“boilers and process heaters according to
- combustor design. Three industry and’

collective trads.group representatives

. tequested EPA consider addinga
“bagasse boiler subeatogory. These

cominenters ¢claimed that bagasse

“boilers are different from other biomass
“Boilers based on both fuel'type and

boiler design. The commenter suggested
four factors-EPA should consider when
establishing similar sources-ox
subicategories: (1) Do the upits inthe
category have compaiable smissions; (2)
arg the units structuraily similar in
design; {3).are the units structurally
similar in sizeyand, (4) ave theunits .
capable of installing the sanis control
technology. The commenterelabiorated
on the fuel density and moistury of
bagasse fuel and highlights the uniqie
gombustor design needed to hest and
Bvaporate the moisturs from the fual
using & combination of suspension and.
grate firing, Severslcommenters
requestéd that EPA set separate
subcategories for organic EIAP P (or COY
and for metal HAP and PM for bagasse
boilers(between 48 {a 55 percent .
nf:;e,isgm%}. $uapension burners designed
to Burn dry biomass (defined asless
than 30 percent moisturej. suspensien
hurners designed to burn wet biomass
{greater than'30.percent moisture), and
Duteh ovens: L ) )

.. ne commentar also requested that
the regulatory definition of bagasse
boiler bealtered to-take into account
that bagasse boilers are hybrid
suspension and grate/floor-fired boilers
uniguely designsd to dry and bun
hagasse, The commenter goss-on to
explain that the majerity of drying and
combustion fake place 1 suspension
and the eorabustiop is completed on'the
grate or floor, Tha hoilers are designed
to-have high heatrelease rates and high
excess air rates which are to evaporate
high fuel moistire content and this
design impacts CO, PM, and organic
HAP formation, Under the proposal,
most bagasse-fired boilérs. would be:
categorized as “suspension burnars/
dutch ovens designed.to burn biomass.”
However. the commenter claimed that
thie' GO Iimit for this subcategory was
driven Jagely by emissions data from
uniits which fire dry biomass (i.e., less
than 20 to 30 percent moisture fuel) that
do not need to undergo this initial
drying process; singe the fuel is already
dry enough o combust. The commenter
elaborated that emissions of organic

-subcategory. Hybri&'&uspensien{gratw

HAP and PM from these dry biomass
suspension boilers.are much different

‘than boilers that nyust use a

combination of suspension fiviigand

‘grate firing in order to pchieve complsts

combustion of a wst fuel such as

hagasss. ; :
‘One conimenter went on the say that

EPA has inappropriately subcategorized.

-suspension burners/duich ovens
-designed 1o burn biomass as g siogle

floor burners are designed such that the
wst fuel fizst undergoes drying and then
combustion in suspension withinthe ~
furnace, with any remaining unburned
fuel falling onto the grate to-complete’
combustion. Another commenféralso

-provided technical design elements to
:hightlight the differences between dutch

ovens, suspension burners,and the:
above mentioned hybrid suspension

_grate burners, This commenter indicated
‘that diatch oyens have two chambers..
-Solid fuel is dropped down into &

refractory lined chamber wherd drying
and gasification take place in the fuel

;pile. Gases pass over a wall fnto the

second chamber where combustion i3
completed. Dutch ovens are capable of
burning high moisture fuels such-as

“bark, but have low therinal efficiensy
‘and ate-unableto respand rapidly to.
"ehanges in, steem demand. On the

contrary, suspension burners combust

-fine, dry fuels such as sawdustand
-sander dust in suspension. Rapid

changes in combustion rate are possible

- with this firing method, This:

commenter added that some duteh oven

“units lovated dt particleboard: -
“hardboard; and medium-density

fiberboard plants were misclassified and
there are less than 30 trus dry-fired
suspension burners in aperation, and.

~only 4 simall haridful of trueé dutch overi

boilers,. ;
Response:EPA agreps thatfor

combustion-related pollitants (used as g

surropate for organic HAP emissions);

‘the design differences for hybrid

suspension grate hoilers {also referred to
as comination suspension/grate boilers)
ave significant, and that combustion

-conditions in thage typés of units are

not similer to these in dutch ovens or
true suspension bursiers that combust
fine, dry fuels, Thereford; FPA has
added a hybrid suspension grate boiler
subeatsgory for CO end dioxin/furen
emissions. However, the differences
discussed by the commenters with
respect to PM gre less indicative of the
design of the boiler and moré indicative
of the types of air polhition controls that
are used. In keeping with the
subcategorization approach being used
for this final rule, thase units, and all
other solid fuel units, will be included
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in & subcategory for units combusting
solid fugls for PM, Hg, and HCL
3. Non-Continental Units

Coriment; Commenters from affected
istanid refineries and trade groups
representing the petroleum and refining
seciors sequiested additional fuel 0il” |
burning flexibility inthis final rule-and
stated that work practice standardsare
maore-appropriate for fuel ol burning at:
refineries and other remote locations
without aceess tonatural gas, .

Commentsrs also submitied technical
issues justifying the credtion of a norn-
gontinental ‘or remote location. .
subcategory. Ong commenter stated that
most oi combustion in the petroleum
sectoris in locations that areislands or
inmote remgte parts of the United:
States; Island and remote facilities
cannot physically aceess natural gas
pipelines, making burning liquid fuels
unavoidable. The option of crudeoil
shipments would be impratical
because the'ships are Hmited by size
atid-what is manageable by load/.
di_:b.ehér%ffpgns_, ’-l‘ie commenter alse
claiims that in the time it would take 2
cradeiship to srrive, thezefinery would:
‘have produced the amsunt of crude in
the shipment. Further, while some units
ata facility aré designed te burn refinery
fuel gds, the fuel gas producedata’
refinery is less then the enérgy required
to.operate the refinery. These non-
‘condinental facilities are also limited to
the fuel quality provided by theirnearby
icrude slate used in the refining provess.
That conmmenter goes on fo-say that:
thesé refivieries prodice their fuel, the
HAP meétals content,of the fuel used
(particularly residual fuel vil)is a divect
result vfthe ornde slate used on site.
The commenter submitted tracs metals
frem various crudesto show that the
confent varies substantially betwgen
‘crude oils being iised on site,

" Ancther commeniter provided the
following distinctions for non- ~ =
continental units; A striking exainple of
fuel system differences for non- '
continental nnigs is daily variation in
fuel gas production dus to ambient
tamperature fluctuations between night
‘and mid:day or resulting from.tropical
rainfall events, coupled with fin fan
.cooling systems that are used becausa of
‘the lack of fresh water available inan
island without freshwaler lakes or
‘streams. The fael systenmy experiences s
Jarge daily veriation in refinery fuel gas
due td changes in ambient air
temperature. These changes ecouras 8
day-night swing in the refinery or any
time there is @ significant rain stonm. As
the ambient air temperature decreases,
‘the amount of propans, butane and
heavier molecules in the fuel gas

decreases; as those gompounds
condense out, Thisresults in a change
in volums and composition {energy
cotitent) of the refinery fugl gas'
produced which, in the case of rainfall
events, oecurs very-quickly and
unpredjotably. This temyperatite
variation occurs morefrequently then at
& mainland refisery bscause: The
inethod of cooling ont gak compressors.
and distillation colimnn-overbeads
systems is ambient air fin fan coolérs
{water with vooling towers is not used
like a stateside refinery because Fresh
water is not available other than by
degaliniation); the refinery fuel gas
systeny conteins miles of sboveground
piping {long liries arve affected by rain
and weather conditions]; refinery fuel.
gas contains more propane and butane
than would natueal gas-from a pipeling:
{which condenseat closerto ambient .
temperatires.than inethane orethame);
the make-up fuel system for the refinery
is tict & natmal gagpipelineas efd
stateside refinery: A natural gas pipeline:
can handle chianges in refinery fusl gas:
produced because natural gas delivery
systems areusually largs enovgh to
hanidle changés. A temparatirg change:
of 10 o 15 degrees vr.a rain-storin that:

uickly wets the air fin fans/piptng will
change the volirme dnd composition
{eriergy content) of the refinery fuelgas
produced-and alse inipacts CO
ernidsions. . N

Inaddition to the techuical

limitations described aliove, ona
communter cited other BPA alir
regulations that hiave provided separate
standards or subcategories fornon-
contingntal units, For exaniple, 46 CFR .
part 80 subparks Db-and KKKK include
separaty standards for “nonscontinental””
units and-the 2010 CISWI proposal had
a subestegory for sinaller remots }
facilitivs because of inhérent design and
gperating consirainis. -

Anotlier commenter mgntions that the-
inability to:obtain natural gas removes.
the nption of being sble to burnronly:
gaseous fuels as acompliance strategy
and burning fusl oil as a supplementsl
furel makes complying withvthis
proposed MACT unfairly onerous.

" Hesponse: EPA agrees that the unigue
considerations faced by non-continental
refineries warrant a separaté
subcategory for these uxits. However,
data were only provided for CO and-Hg,
and, ir the absence of data for the othur
pallutants; BPA is adopting the same
limits that were developed for liquid
units, becauss liguidunits are the most
similar units for which data are
available, EPA assumed that while the
commenter focused on ¢hanges in
refinery gas, that the commenters
concarn was with liquid fuel-firéd units

“unaware of any available vontrol
-tecknology with the capability of

whose performance is impacted by the
‘wo-fiving of refinery ges. Regardless, it is
‘tlear that the ynique design of this type
-of unit warranisa separate snbcategory
becatse désign constraints would not
epable the soiress to méet the same

‘standayds, partiowlarly for GO, as
’-statesidi_z units, :
‘4, Combination Fuel Unity

. Comignt: Several industries and
‘industry representatives in-addition to
samas State and fogal governments

;argued that combination fuel units are
“significantly different from unitsin
-single fuel subsategories. These: )

.commentuts focused on three types o

‘pombination fusl units: Thie first, whigh

the majority of comments fdeased on;,
‘wias:biornass and coal co-fived wiits.
Commenters. stated that classifying units

‘that burned 90 percent biomass in the

«coel stibeategory.if it fired af Jeast 10

percent heat input coal-penalizes and’
‘disoourages the use of biomass, One

comivienter claimed that they were

reducing emissions frgm.its bigmass-

fired botlers fiom their current levelsto
“the level propased fer the coal stoker:

subuategory, Commenters stated thatin

“order to-meet the organic HAP limits for
- caal; they wenld haveto switch froin
“hiormass to mera cosl or abanden.co-

- firing projects. According tothe -

commentsr this result-was conirary te. |

‘state Renewable Portfolio Standards and

.ggne:fglmtionakrenawab!e..energy i

- policy. ;

The second type of combifiation unit

-¢commenters discussed was units that'

Go-fire gay aud liquid fuels, Many,
commenters-argued that.combination oil

-and gas fired vnits.areof a completely

different design then EPA ¢contemipleted:
in getting its standards-and cannet be
fairly included in the samesubcategory
‘with other dedicated gasor ¢il fived

“qupits. Cominenters elaborated that the

main design differevice was dug to,

- combustion techniques which reguire

- the heater/boiler firebox ponfiguration
“to compromise between the nesds of oil
-fisel and gas fuel, making it impossible

‘to.maximize combustion efficiency or-
minimize NOx emissions. Commenters
atse.noted:-that these units were not
considered in development of the -
MACT standards, and ¢laimed that they
are well knows i the burner industry
and referenced in standard litefature;
The third type of combination unit;
one tormmenter meéntioned, was a
subeategory for unifs co-firing biomadss
with-any solid fuel, Commenters
claited that by failing to recopnize the
wide verity of fuel inputs and this the
variation in fuel quality (i.e., BTU and
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meisture content) and emissions, EPA
was penalizing facilities that use
multiple-fuel strearns: The commentsr
went entorequest that EPA establish
emission limits that reflect the variation
infuels and fusl guality in these
combination units.
Several comimenters disagresd with
-the EPA statament that boilers are.
designed to bum only one fuel and that
unit will encounter operational
problems i another fusl type is Tired at
‘more than 16 percént heat input.
Gommenters stated. that some bailers are
specifically designed to burn &
combination of inels, and to bum them
in varying-'(%mﬁﬁties.» Commenters .
elaborated that such boilers arenot able
tareach fullload on dny single fiuel and
that EPA has incorrectly presumed that -
all boilets are designed based ona
primvary fuel. Some commenters
identified that mary of the boilers used .
as the basis of the propesed MAGT floor
ernission Hmits cofive diffsrent fuel
types. One commenter stated that if
most unjts-are designed to burn a
primary fiel and will encounter
problems if the 10 parcent threshold is
exceeded, then EPA has {)rﬁpos'ad
MADLT stanidards that will apply to
Doilers thiat by their nature-are
“anconteting problems” due to their
fuelmifx, The commenter requested that
FPA addresses this ingonsistency.
Many commenters noted thay
emissions profiles vary with the fuel
which made it very difficult to establish
4 typical emissions-profile. Commenters
alsorexplained that combination fuel
boilers must often ddapt to process
steam-demands and thus experience
frequent load swingsand: fuel input
adjustments that cautse significant
yariation in GO emission levels,
Commeniers also mentioned that
control compatibility should be
considered for multi-fuél bailers:
beciuse they have inherently different
control needs depenging on-the fuels
Dbeing fired. Commenters went on to say
that current limits are based on pomirol
squipment thaf is optimized for one.
HAP or fuel but the affect of other AP
and fugls or even another control would
result in unknown performarice and
compatibility with other fuel tgp;e's;
Several commenters also ha
concerns regarding enforcement and
complance of combination fael uuits.
Dne commtenter reuested that EPA
‘miore specifically address the
“enforgesbility” of the “designed to
burn” élassification and more clearly
consider the implications of the multi-
fuel boiler operation on testing
vonsiderations, Another commexnter
statgd that expressing limits as
applicable 1o units “designed to burn”

certain fuels was problematic and
should be changed to “permitted to
burn” betause a State permit could lifni

“the type of fuels combusted ataunit

that may have originally been designed
to burn other fuel types, Other.
commenters claimed that the fuel
subeategory should be determined by
thie actual gquentity of fusl hurned not

‘what the unit is designed to burn. Some
_ q}t;esiinns-~tliat commenters requested
o

arification on were: If compliance tests

‘would beTequired under different fuel

firlng conditions, can units with CEMS.

.switch Hmiis.depending on what fuel is

being contbusted, if “designed to

.combust” is not mathtained would:

actual fusl burned or fuel the unit is
permitted 1o burn determine the:
subeategory, what would the.annual

performarice test beif in the middleof

the year a unit goes from having burned -

. only osie-type of fuel to only anather
“type-the restof the year

* Baveral solutipns were suggested for

‘addressing combination boilers. Sore

commenters réquested that combination’
boilers have their own subcategory.

-Several other industry commenters
“suggested that EPA modify the
-subcategory definitionsand )
“applicability so that combination fasl
“units burnifig more than 10 percent coal
“with biomass would be regulated wnder
-the coal subcategory for fuel-based HAP.
- and units burding more than 10 percent:

biemass with: coal would be regulated.
under the biomass subestegory for.

. combustion-based HAP. A moregeneral

sotution proposed, for all types of -

- pombination fiiel units, was.thafif a
- facility combusts more than one fue}
“fype, it must meet the lowest épplicable

emission Jmit forall of the fuel types:
sctually burned, Some conmmeniers also

- requested the development of a formula

based approach similar to-that of the
boiler NSPS S0, limits that considers:
the mix of fuel fired rather than
assuming one fus] digtates the emission.
limitations.
" Some commenters were congerned.
that determination of MACT floor limits
should be based only en data obtained .
while firing 108 percent of the affected
fuel category and recommended that
EPA sither excinde all test runs where
a unit was co-firing or adjust the data
accordingly 1o remove the co-firing bias,
Response: In Tesponse to the varlety.of
comments regarding combination fuel
boilers, EPA has revised the
subcategories in order to simplify
implementation, improve the flexibility
of units in establishing and changing
fuel mixtures, promaote combustion of
cleaner fuels, and provide MACT
standards that are enforceable and
consistent with the requirements of

section 112, For the combination liquid
and gas-fired units; while the
commenters provided some insights on
these units; the data available to EPA
regarding any distinctions between
fhese units andunits designed to bum
liquid only were insufficient 16 provide
1 jnstification for chenging the approagh
for these units. For combined-fire] unifs.
that combust solid fuels, duetothe
‘many potential combinations and
percentages of solid fusls that are or can
be combusted, for the fuel-bassd
pollutants, EPA selected the option of
combining the subcategoties for solid
fuels into a single solid frel
subcategory. For the fuel-basad
pollutants, this alleviates the concerns
regarding changes in fuel mixtures,
prometion of combustion of dirtier
fuels, and the impleingntation and
compliange concerns. For combustion-
based pollutants (COr atid dioxin/furan),

sve maintained the proposed.

subcategories and.added a few
-asdditional sibeategories, as discussed

‘slsewhers b this preaimble, besed on

publiccomment, One change we are
finalizing is that to déterminé'the
appropriate subcategory, insteed of
tonsidesing whether the unitis-

-designed fo combust atleast 10 percerit

coal as the first step (ss propased), the
first step in detexmining the appropriate
subgategory isto considerthe
percentage of biomass that is combisted
intheunit.

_ “The subcatégdries for'the combustion-:
based poliutants are now determined in
ths following manner. If your newor
existing boiler or process heater burns at

‘least 10 percent biomass.on an annual

average heat input basis, the unit fsin
one.of the biomass subcategories, If your
new or existing boiler or process heater

‘biirns at least 10 percent-coal and less

than 10-percent biomass, on an annnal

-average heat input'basis, the unitisin

‘one of the coal subeategories, If your
facility is located in the continental
United States and yotr new or existing

‘boiler or process heater burns at least 10

percent liquid fuel {such as distillate oil,
residual oil) and lessthan 10 percent
‘cosl and less than 1¢ percent biomass,
on gn annuel average heat input basis,
your unit is in the liguid subcategory. If
your non-gontinental new or existing
boileror process heater burns 51 least 10
percent liquid fuel {such as distillate oil,
residual oil} and less than 10 percent
coal and lgss than 10 percent biomass,
on an anriual average heat input basis,
your unit is in the non-continerntal
liguid subcategory. Finally, for the
combustion-based pollutants, if your
unjt combusts gaseous fuel that does not
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qualify as a “Gas 1" fuel, your-unitis in
the Gas 4 subcategory:

D. Work Practites
1. Gas 1 Work Practices

Comment: Several industry and.
industty trade group commenters
axpressed general support for the'
adoption of work practics standards for
natiral gas and refinery gas {Gas 1) fired
hoilers and process heaters. Many of
these commenters stated that work .
practiee standards will mininiize HAP
enmissions in a tost effective manner.

Comanenters, including industyy -
vapresentatives and ons government
-agency, submitted severa! technical
justifications that supported the

_proposed work practice standards for
fratural gas and refinery gas units, Many:
-ofthese commisnters stated that Gas 1
aniits conteibute a negligible amount of
‘{hig total emiséions fiom the souree’ '
category.One commenter stated that
based on:a review of git permits issued
{or natural gas-fired units over the last
10:years 1o HAP emissions were
identified at rates which required the
.State to set etission limits, Farther;
many comenters indicated that ng!
¢urrently-available control technology
of-taghniqiie hagbeen indentified to
achieve numeric limnits for natural gas
niits. ‘Others went on to argue that tune:
ups actually represent the only “floor™
technalogy currently in use at boilers
and process heaters inthe Gas 1|
subcategory. One commenter stated that
design characteristics of these units, and
hence the emissions-reduction
potentials of annual tune-ups, vary:
widely and no single emission rats.or
even percentage of emission reduction
conld be translated into & numerical
limit '

Seversl consmenters argued that wotk
practice stondards were justified based
on the technicakinfeasibility of ‘
emmissions‘testing and the accuracy of
testing tesults from gas units. These'
commenters stated that most of the
emission test data-were close lo
detection limits or in'some cases
indistinguishable from amblent airnear
the lowest detect levels, thus preventing
the limits from baing enforcéd or
rsliably measured. Others argued that
the application of EPA test mathods to
measure smissions from natural gas
uits results in unreliable data given:
‘that the erniss$ions are Jow and below
what the test methods can detect,
cansing repeat testd or significantly
lengthening the periods for the tests,:
which in turn increase the gost of
{esting.

{n the contrary, one of the
environmental advocacy group

-opind

commenters stated that EPA exempted
natural gas-fired units-from €O Himits
without any discussion or analysis. Thig
cormenter argued that nothing in the
rulemaking docket shuwed that
measurement wonld be technically
infeasibleand identified CO emission
test resitlts from over.160 natuzal gas:
fived yriily in the NAGAA Aatabuge,
TForther, the conmmenter suggested that

federal, State and local authorities have
routinely fequired CO to be measured at

gas fired units since CO is o criteria
pollutant under the CAA.. h
Tivaddition totechnical veasoning,
nigny industy and industryy
representative commenters alsp

“supported the adeption of work practite

standards:on the basis of legal precedent

‘and anthority under the CAA.
‘Commenters stated grat EPA. derives its
authority to use'woik practices in lien

of numerid emisston limitations from
two different statulory provisions: The
narrowly.construed provisions of 112(h).
and the broad anthority under 112{d) as

‘defiged i section 302{k). Additienally,

‘ong gomyenter stated that work:
‘practice standards forGas 1 units are:
“consistent with the D.C. Gireuit’s

fon it Sierrn Club ¥, EPA onthe
MACT standard, which provided:

Brick

guidance.on the criteria EPA fust meet
to fustify the application of section..
‘312{h) work practices, only if measuring

emission evels is technologically or

-agantmically impracticable.

Many commenters alsc cited _
economic justifications supporting the
sroposed work practices forGas 1 units.
%hes,c comiments ineluded clains that

“work practice standards avoid ecohoritic

fiarm to the manufacturing sector, and
they added that the cosf to cornitiol each
unit would be extremely burdensome

‘with-minimal berefits 1o the
-epvironment. These commentets

suggésted that any typsof contral
beyond a tuite-up would bea beyond-

~thé-flopr option and the complex

controls needed to achieve such low

-emission levels would fail the cost-
-benefit determination needed.to justify
' & beyond-the-floor opticn. '

O the tontrary, two envivenmestal
advocacy groupssubmitted comments

‘opposing EPA’s ratioitale for exempting
Gas 1 unitsfrom CO Timits on the basis

of cost: The commsnters argued that the:
only economic defense of work practice
tandards that would bejustified was if
economic limitations rendered the

“measureniont of emissions

“inpracticable.” Further; the
commaenters suggested that many of
these Gag 1 units would require more
than a tune-up to achisve comparabls
reductioils to those estimated if a

‘digcriminated in favore

mimeric MACT floor standard was
required.

Another coninienter representing the
coal industry alse disagresd with EPA's
uss of a public policy rationale to justify
a work practice for Gas 1 units instead
of demonstrating that a work practice
mests the requirements under section
112{h). The commenter argued that cost
considerations were not yelevant o
MACT floor analysis and they noted
that the per unit costs of complying.
with MACT standards for gas units are
Jower than the cost for-coal units,

‘Many commenters from industry,
Industry trade groups; universities, aiid
State agencies agreed that emission
lisnits would provide adisincentive 10
operaté or switch to netural gas and
rafinery gag fired units, Commenters
glaimed thatif limits for Gas 1 were
adepted, wiits ‘would switch from
natutal gas to electric sysiems powered
by coal. Commentars stated that EPA
correcily concluded that imposing

‘arission limitations on gas-fired boilers
‘would create s disingentive for

switchivig to-gas.from oil, ceal, or

biomass as 2 contebl-technique and

would create an incentive for facilities

to switch away from gas to other fuels,
A commenter from a private coal

company indicated that EPA’s concerns

fhat establishing o MAGT foor limit for.
Gas 1 units wounld-incentivize fuel
switchingto-coat or othet fuels
contradict EPA’s rejection of fuel
$witching 9% a MACT floor alternative.
The commenter added that if EPA
tejected fuel switching because of its
costlinessand lack of a net emissions
bensfit, EPA shonld want to discourage
coal units from converting to natural gas

‘tather fhan promoting fuel switching ta

natural gas: This commenter also

clatmed that establishing a work

practice standard for z:mlg Gas 1units
{the use of

natiral gas and against the use of coal,

“Thecommenter argned-that such a

policy rationale invokes considérations
that ate not relevant in setting MACT
floor standards and suggested that such’
a rationale is in violation of both CAA
and the Equal Protectioti Clause of the
Constitution: This commenter added
that the only rélevant statutory factor
inder 412(h} to help EPA determine

where to apply a work practice standard

was whether the hazardous air poJlutant
canriot be emitted through a conveyance
designed and consinicted to emit or
capture that-pollutant; whether the use
-of such & coniveyance would be v
inconsistent with law, or whether the
application of measurement
methodology is not practicable due to
technological and economic limitations,
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1. INTRODUCTION

Enviva Pellets Sampson, LLC (Enviva) is planning to construct and operate a wood pellets manufacturing
plant in Sampson County, NC. The proposed wood pellets plant is designed 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 total
basis. The proposed plant consists of log chipper, green wood hammermill, bark hog, 250.4 MMBtu/hr
dryer, hammermills, pellet presses and coolers, production loading operations and other ancillary
activities described in detail in Section 2.0. Construction of the facility is anticipated to begin in late
2014.

Enviva manufactures wood pellets for use as a renewable fuel for energy generation and industrial
customers. Enviva’s customers use wood pellets in place of coal, significantly reducing emissions of
pollutants such as carbon dioxide, mercury, arsenic and lead. The company is dedicated to improving the
environmental profile of energy generation while promoting sustainable forestry in the southeastern
United States. Enviva holds certifications from the Forest Stewardship Council (FSC), Sustainable
Forestry Initiative (SFI) and the Programme for the Endorsement of Forest Certifications (PEFC). Enviva
requires that all suppliers adhere to state-developed “Best Management Practices” (BMPs) in their
activities to protect water quality and sensitive ecosystems. In addition, Enviva is implementing an
industry leading “track and trace” system to further ensure that all fiber resources come from
responsible harvests. Enviva pays particular attention to: land use change, use and effectiveness of
BMPs, wetlands, biodiversity and certification status. All of this combined ensures that Enviva’s forestry
activities contribute to healthy forests both today and in the future.

1.1. REGULATORY APPLICABILITY

This document comprises an air quality construction and operating permit application for the project.
The proposed project triggers PSD review as a result of a new major source of volatile organic
compounds (VOCs), and with potential emissions from the project exceeding the PSD Significant
Emission Rates (SERs) for carbon monoxide (CO), nitrogen oxides (NOx), and particulate matter (PM,
also called total suspended particulate [TSP]), and particulate matter less than 10 and 2.5 microns in
aerodynamic diameter (PM1o and PMz;). For each pollutant that is major and exceeds PSD SER, an
evaluation of Best Available Control Technology (BACT) to reduce emissions is provided.

Air quality modeling analyses are required for criteria pollutants subject to PSD review, as well as
modeling for certain toxic air pollutants (TAPs) in accordance with relevant North Carolina Division of
Air Quality’s (NC DAQ’s) regulations. This application conforms to all permitting requirements and
demonstrates that the proposed facility will operate in accordance with those requirements. It should
be noted that the project will not cause or contribute to violations of the National and State Ambient Air
Quality Standards (NAAQS and SAAQS) and PSD Increments, will not result in adverse impacts to
federally protected Class I areas, and will utilize Best Available Control Technology {BACT) for each
compound subject to PSD review. In addition to the major regulatory requirements highlighted above,
this permitting action will trigger several other state requirements addressed in this application.

1.2. BACT DETERMINATION

Enviva performed BACT analyses for each of the PSD-regulated pollutants and emission units subject to
PSD review following the “top-down” approach required by U.S. EPA. The top-down process begins by
ranking all potentially relevant control technologies in descending order of control effectiveness. The
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most stringent or “top” control option is identified as BACT unless the applicant demonstrates, and the
permitting authority in its informed opinion agrees, that energy, environmental, and/or economic
impacts justify the conclusion that the most stringent control option does not meet the definition of
BACT. Where the top option is not determined to be BACT, the next most stringent alternative is
evaluated in the same manner. This process continues until BACT is determined. BACT evaluations are
provided in Section 4 of this report.

1.3. AIR QUALITY ANALYSIS

The air dispersion modeling and other air quality analyses required under PSD are provided in Section 5
of this report. Following NCDAQ policy, Trinity Consultants (Trinity), on behalf of Enviva, submitted a
dispersion modeling protocol describing the proposed methodologies and data resources for the
project.! The protocol included a description of the proposed facility, an overview of the required PSD
and State-only modeling analyses, and a description of the methodology proposed to be used in those
modeling analyses. The analyses discussed included evaluations of National Ambient Air Quality
Standards (NAAQS), PSD Increment, additional impacts analyses for visibility and non-air quality
impacts, as well as the ambient impact assessment of toxic air pollutant (TAP) emissions. The protocol
was approved by NCDAQ, with limited comments, on August 13, 2013.2

The modeling analyses demonstrate that the project will not cause or contribute to an exceedance of any
National Ambient Air Quality Standards (NAAQS) or Class II PSD Increment requirements. An additional
impacts analysis is also included in Section 6.

1.4. APPLICATION ORGANIZATION

Six copies of the application have been provided. The permit processing fee was previously submitted
with the original application. This application is comprised of the following:

s  Section 1 provides an Executive Summary,

e  Section 2 provides a project description and discusses air emissions,
e  Section 3 discusses regulatory applicability,

®  Section 4 summarizes the BACT analysis,

*  Section 5 summarizes the air dispersion modeling analysis,

»  Section 6 summarizes additional impacts as required by PSD,

s  Appendix A contains air permit application forms,

»  Appendix B presents air emissions calculations,

e  Appendix C contains the required local zoning consistency determination,
Appendix D contains BACT tables,

Appendix E contains modeling plots,

Appendix F contains a PSD modeling flowchart,

Appendix G contains the regional source inventory,

Appendix H contains the electronic modeling files, and

Appendix I contains the Enviva dryer letter.

! Letter from Jonathan Hill (Trinity) to Mark Cuilla (NCDAQ) dated August 6, 2013.
2 Letter from Tom Anderson (NCDAQ) to Jonathan Hill (Trinity) dated August 13, 2013,
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2. PROCESS DESCRIPTION AND AIR EMISSIONS

The proposed wood pellets plant is designed 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 total basis. This section discusses
the Sampson Plant’s pelletizing process and associated air emissions for the proposed plant, which
consists of the following:

Green wood handling and sizing operations;

Green wood fuel storage bin;

Log debarker;

Log bark hog;

Log chipper;

Two (2) green wood hammermills controlled by bin vent filters;

Eight (8) dry wood hammermills controlled by eight cyclones and eight fabric filtration systems;
Hammermill area emissions controlled by the pellet fines bin bin vent filter;

A pellet mill feed silo controlled by bin vent filter;

Twelve (12) wood pellet presses and six (6) pellet coolers controlled via cyclones;

One 250.4 MMBtu/hr green wood direct-fired dryer system with pollution control equipment
consisting of a three simple cyclones and a wet electrostatic precipitator (WESP) for particulate
matter abatement;

Finished product storage and loading controlled by a fabric filter;

Pellet fines bin controlled via a bin vent filter;

Dried wood handling operations;

Three (3) diesel storage tanks;

Emergency electric generator; and

Fire water pump.

Detailed air emissions calculations are presented for each source discussed in this section in Appendix B.
A process flow diagram is presented in Figure 2-1.

2-1
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2.1. GREEN WOOD HANDLING AND SIZING, FUEL STORAGE BIN, AND STORAGE
PILES

“Green” (i.e,, wet) wood will be delivered to the facility via trucks as either pre-chipped wood or
unchipped low grade wood fiber; tops, limbs, and logs from commercial thinning for on-site chipping.
Pre-chipped wood will be screened and oversized chips will undergo additional chipping. Unchipped
wood will be debarked and chipped to specification for drying in the on-site electric-powered debarker
(IES-DEBARK-1), chipper (ES-CHP), and two green wood hammermills (ES-GHM-1, ES-GHM-2) as
required. Chipped wood for drying is conveyed to a chipped wood storage pile while bark is conveyed
to a bark fuel storage pile (IES-GWFB).

Green wood and bark contains a high moisture content approaching 50 percent by weight. Therefore,
green wood handling and sizing, fuel storage bin, and storage piles have negligible emissions and are
included on the insignificant activities list. Representative drop point emission calculations using AP-42
Section 13.2.3 for Aggregate Handling are attached in Appendix B for green wood handling and sizing to
demonstrate that these emissions are negligible.

Fugitive particulate emissions from chipped wood storage piles are quantified in Appendix B. Emission
factors are developed based on the surface area of the piles in accordance with U.S. EPA guidance for
active storage pile fugitive emissions.? These factors provide estimates of PM emissions due to wind
erosion at the surface of each storage pile based on the annual frequency of high wind speeds (>

12 mph).

In addition to particulate matter emissions, volatile organic compounds are also emitted from the
storage pile. Emission factors are obtained from a National Council for Air and Stream Improvement
(NCASI) document provided by SC DHEC for the calculation of fugitive VOC emissions from woody
biomass storage piles. Emission factors ranged from 1.6 to 3.6 Ib VOC as carbon/acre-day. Enviva chose
to employ the maximum emission factor to be conservative. Emission factors are provided in pounds of
carbon per surface area of the pile. Detailed calculations are included in Appendix B.

2.2. DEBARKING, CHIPPING, GREEN WOOD HAMMERMILLING, AND BARK HOG

Bark is removed from unchipped wood prior to chipping in rotary drum debarkers. There are no
current AP-42 emission factors or other emission factors available for debarkers, and visual
observations of these units in operation at other Enviva plants indicate that emissions are negligible due
to the high moisture content of bark and the wind break provided by the drums.

Emission estimates for the chipper and bark hog are based on limited emission factors available for
wood chipping. As shown in the attached emissions calculations (Appendix B), VOC emissions from
these sources are calculated using emission factors from AP-42 Section 10.6.3 emission factors for
hardwood chipping emissions. Methanol emissions are also calculated using factors from AP-42
Sections 10.6.3 and 10.6.4. Particulate matter (PM) emissions will be negligible from the chipper (ES-
CHP) because the exhaust is directed downward towards the ground.

3 U.S. EPA Control of Open Fugitive Dust Sources, Research Triangle Park, North Carolina, EPA-450/3-88-008.
September 1988.

23



VOC emission estimates for the green wood hammermills (ES-GHM-1 and 2) are Enviva Wiggins stack
test emission factors. PM emissions from the green wood hammermills will be controlled via bin vents.
Particulate emissions from the green wood hammermills are based on air flow rate and a bin vent outlet
particulate matter grain loading factor of 0.004 gr/ft3.

2.3. WOOD DRYER (ES-DRYER)

Green wood is conveyed to a single rotary dryer system. Direct contact heat is provided to the system
via a 250.4 MMBtu/hr total heat input burner system using bark and wood chips as fuel. Air emissions
are controlled by three identical simple cyclones to capture bulk particulate matter. Emissions from
each of the cyclones are combined into a common duct and are routed to the wet electrostatic
precipitator (WESP) for additional particulate, metal HAP, and hydrogen chloride removal.

Criteria pollutant emissions are calculated using a combination of AP-42 emission factors and existing
stack testing results from Enviva’s Ahoskie and Wiggins facilities. The reader should refer to detailed
footnotes in Appendix B for details of the origin of each factor.

HAP and TAP emissions are calculated from combustion of wood in the dryer using AP-42 Section 1.6
and control of metal HAP emissions via the WESP. In addition to HAP and TAP emissions from
combustion of wood in the dryer, HAPs and TAPs are also released during the drying of wood. Emission
factors for green, direct wood-fired softwood are obtained from Enviva stack test data. Refer to
Appendix B for a detailed description of the emission factors.

2.4, DRIED AND SIZED WOOD HANDLING (IES-DWH)

Dried materials are transferred from the dryer via conveyors to screening operations that remove
smaller size wood particles prior to transfer into hammermills for further size reduction prior to
pelletization. Smaller particles passing through the screens are diverted to the hammermill discharge
conveyor, while oversized wood is diverted to the hammermills. Dust generated from transfer
operations around the screening operation is diverted to the hammermill area filtration system, which is
described in the following subsection. There are several other transfer points comprising an
insignificant emission source designated as “IES-DWH”, dried and sized wood handling, located between
the dryer and hammermills that are completely enclosed with only two emission points that are
controlled by bin vents. The bin vent particulate matter emissions are calculated using a manufacturer
guaranteed grain loading factor for the wood particulates and the maximum nominal flow rate.

2.5. HAMMERMILLS (ES-HM-1 THROUGH 8)

Prior to pelletization, dried wood is reduced to the appropriate size needed using eight hammermills
operating in parallel. A conveyor system receives the ground wood from the hammermills and sends it
to the pellet mill feed silo.

Particulate emissions from each of the eight hammermills are controlled using eight individual cyclones,
which are subsequently controlled by eight individual fabric filters. Appendix B summarizes the
emissions from each hammermill bagfilter system. Particulate matter emissions from each bagfilter are
calculated using a manufacturer guaranteed grain loading factor for the wood particulates and the
maximum nominal stack flow rate.
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VOC, HAP, and TAP emissions are calculated using Enviva stack testing information as shown in
Appendix B.

2.6. HAMMERMILL AREA EMISSIONS (ES-HMA)

An induced draft fan is used to transfer dust generated from a number of enclosed transfer/handling
sources around the hammermill to the pellet fines bin (CD-PFB-BV). Ssources controlled by the bagfilter
on the pellet fines bin include, but are not limited to, the following:

* Hammermills infeed and distribution transfer;

* Hammermills cyclone and bagfilter drop out;

* Pellet cooler transfer (particulate emissions from pellet cooler cyclones large enough to drop out of
entrainment) & pellet screening;

¢ Hammermill pre-screen feeder emissions;

» Pellet screen fines cyclone; and

¢ Pellet fines bin emissions.

Emissions from this bagfilter are calculated assuming a manufacturer guaranteed grain loading factor
for the wood particulates and the maximum nominal stack flow rate.

2.7. PELLET MILL FEED SILO (ES-PMFS) AND PELLET MILL FINES BIN (ES-PFB)

Sized wood from the hammermills is transported on a set of conveyors to the pellet mill feed silo prior
to pelletization. Particulate emissions from the pellet mill feed silo bin vent filter are calculated
assuming a manufacturer guaranteed grain loading factor and the maximum nominal stack flow rate.

As described in Section 2.6, fine pellet material from the hammermill pollution control system and
screening operation is collected in the pellet fines bin which is controlled by a bin vent baghouse.
Particulate emissions from the baghouse are calculated assuming a manufacturer guaranteed grain
loading factor and the maximum nominal stack flow rate.

2.8. PELLET PRESS SYSTEM PELLET COOLERS (ES-CLR-1 THROUGH 6)

Dried ground wood is mechanically compacted in the presence of water in several screw presses in the
Pellet Press System. Exhaust from the Pellet Press System and Pellet Presses conveyors are vented
through the cooler aspiration cyclones and then to the atmosphere, as shown in Appendix B. No
chemical binding agents are needed for pelletization.

Formed pellets are discharged into one of six pellet coolers. Cooling air is passed through the pellets. At
this point, the pellets contain a small amount of wood fines, which are swept out with the cooling air and
are controlled utilizing six cyclones operating in parallel prior to discharge to the atmosphere.

Particulate matter emissions from each cyclone are calculated assuming a maximum grain loading factor
for the wood particulates and the maximum nominal stack flow rate. VOC, HAP, and TAP emissions are
calculated like the hammermills using stack testing data. Please see Appendix B for a detailed
discussion.
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2.9. FINISHED PRODUCT HANDLING AND LOADOUT

Final product is conveyed to four pellet truck loadout bins (PB-1, -2, -3, -4) that feed two pellet truck
loadout operations (ES-PL-1, -2). Emissions from the Pellet Loadout Bins are controlled by a bagfilter.
Pellet Loadout is accomplished by gravity feed of the pellets through a covered chute to reduce
emissions. Emissions to the atmosphere from conveyance from the Pellet Loadout Bins are minimal
because dried wood fines have been removed in the pellet screener, and a slight negative pressure is
maintained in the loadout building as a fire prevention measure to prevent any buildup of dust on
surfaces within the building. Slight negative pressure is produced via an induced draft fan that exhausts
to the same bagfilter (CD-FPH) that controls minor dust emissions from loading of the Pellet Loadout
Bins.

Particulate emissions from finished product handling and loadout are calculated assuming a
manufacturer guaranteed grain loading factor and the maximum nominal stack flow rate for the
bagfilter.

2,10, EMERGENCY GENERATOR AND FIRE WATER PUMP FUEL OIL STORAGE
TANKS

The plant will utilize a 250 brake horsepower emergency generator for emergency operations and a 250
brake horsepower fire water pump engine. All engines will combust diesel fuel. 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 in a storage tank of up to
2,500 gallons capacity and diesel for the fire water pump will be stored in a storage tank of up to 1,000
gallons capacity. Emissions from all fuel oil storage tanks are estimated to be 1.6 pounds per year. It is
requested that these tanks be listed as insignificant sources in the permit.
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3. REGULATORY APPLICABILITY ANALYSIS

This section summarizes the applicability and requirements of key federal and state regulations.

3.1. FEDERAL REGULATIONS

3.1.1. Prevention of Significant Deterioration (PSD), 40 CFR Part 51.166

North Carolina implements the federal PSD requirements of 40 CFR 51.166 under North Carolina
Regulation 15A NCAC 2D .0530. Under the PSD regulations, a major stationary source for PSD is defined
as any source in one of the 28 named source categories with the potential to emit 100 tpy or more of any
regulated pollutant, or any source not in one of the 28 named source categories with the potential to
emit 250 tpy or more of any regulated pollutant other that GHGs.# Neither wood pellet production nor
operation of associated combustion sources qualifies the facility for classification in one of the 28 listed
source categories.

Federal PSD requirements for GHGs have been implemented in North Carolina under 15A NCAC 2D
.0544, which essentially adopts the U.S. EPA’s “GHG Tailoring Rule.” As a result of the US Supreme Court
Action on June 23, 2014 and EPA guidance issued on July 24, 2014, EPA and the state continue to
evaluate large increases of GHGs at facilities that trigger PSD for other pollutants. The level for
evaluating PSD review was suggested to be 75,000 tpy of COz.. As shown in Appendix B, Table B-1, the
proposed project triggers PSD review for COze, since potential GHG emissions exceed 75,000 tpy.

As shown in Appendix B, Table B-1 the proposed project constitutes a major stationary source of VOC.
In addition, the facility triggers PSD review by virtue of exceeding the significant emission rates (SERs)
for NOy, CO, PM, PM1o, and PMzs. Therefore, Enviva is submitting this PSD construction and operating
permit application in accordance with federal and state PSD requirements.

3.1.2, Title V Operating Permit Program, 40 CFR Part 70

40 CFR Part 70 establishes the federal Title V operating permit program. North Carolina has
incorporated the provisions of this federal program in its Title V operating permit program under 15A
NCAC 2Q.0500. The major source thresholds with respect to the North Carolina Title V operating
permit program regulations are 10 tons per year of a single HAP, 25 tpy of any combination of HAP, and
100 tpy of certain other regulated pollutants.

The site will be a major Title V source for criteria and hazardous air pollutants as shown in Appendix B,
Table B-1 and B-2. Enviva is requesting that the procedures of 15A NCAC 2Q .0504 be applied to this
project allowing issuance of a construction and operating permit under 15A NCAC 2D .0300. Enviva will
thereafter submit a permit application for a Title V permit within one year after commencement of
operation.

440 CFR §57. 166(b)(1)(i)
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3.1.3. New Source Performance Standards, 40 CFR Part 60 (15A NCAC 2D .0524
New Source Performance Standards)

New Source Performance Standards (NSPS), located in 40 CFR Part 60 and implemented in North
Carolina Regulation 15A NCAC 2D .0524, require certain categories of new, modified, or reconstructed
sources to control emissions to specified levels. Three potentially applicable NSPS are addressed below.
Moreover, any source subject to an NSPS is also subject to the general provisions of NSPS Subpart A,
unless specifically excluded.

3.1.3.1. NSPS Subpart illl

NSPS Subpart I11I applies to owners or operators of compression ignition (CI) internal combustion
engines (ICE) manufactured after April 1, 2006 that are not fire pump engines, and fire pump engines
manufactured after July 1, 2006. As noted in Section 2, the plant will have a 250 hp emergency
generator and a 250 hp emergency fire pump. The emergency generator and fire pump are subject to
the provisions of NSPS Subpart IIII.

Under NSPS Subpart II1I, owners and operators of emergency generators manufactured in CY 2007 or
later with a maximum engine power greater than or equal to 50 hp are required to comply with the
emission limits referenced in 40 CFR §60.4205(b). These limits are as follows: 0.20 g/kW for PM, 3.5
g/kW for CO, and 4 g/kW for NOy + nonmethane hydrocarbons (NMHC).

Enviva will comply with applicable emission limits by operating the emergency generator and fire water
pump as instructed in the manufacturer’s operating manual in accordance with 40 CFR §60.4211(a), and
purchasing an engine certified to meet the referenced emission limits in accordance with 40 CFR
§60.4211(c). The engine will be equipped with a non-resettable hour meter in accordance with 40 CFR
§60.4209(a). Emergency and readiness testing of the unit will be limited to 100 hours per year.

In accordance with NSPS Subpart IIII, owners and operators of fire pump engines manufactured after
July 1, 2006 must comply with the emission limits in Table 4 of NSPS Subpart IIII, which are organized
based on the size of the unit. These limits are as follows: 0.20 g/kW for PM, 3.5 g/kW for CO, and 4
g/kW for NO, + nonmethane hydrocarbons (NMHQ).

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

Both the proposed emergency generator and fire pump will be required to comply with the fuel
requirements in 40 CFR §60.4175.3, which limit sulfur to a maximum of 15 ppmw and a cetane index of
at least 40.

3.1.3.2. NSPS Subpart Kb

NSPS Subpart Kb, Standards of Performance foeroIatiIe Organic Liquid Storage Vessels, regulates storage
vessels with a capacity greater than 75 cubic meters (m3) (19,813 gallons) that are used to store volatile

3-2



organic liquids for which construction, reconstruction, or modification is commenced after July 23,
19845

Diesel fuel oil storage tank capacities are well below the NSPS Subpart Kb storage capacity
threshold of 19,813 gallons.

3.1.3.3. NSPS Subpart Db

The proposed plant will utilize direct fired drying of chipped wood and, therefore, will not trigger the
NSPS Subpart Db (Industrial-Commercial-Institutional Steam Generating Units) regulations.

3.1.4. National Emission Standards for Hazardous Air Pollutants for Regulated
Source Categories, 40 CFR Part 63 (15A NCAC 2D .1111 Maximum
Achievable Control Technology)

National Emission Standards for Hazardous Air Pollutants (NESHAP) are listed in 40 CFR Part 63 and
implemented via North Carolina regulation 15A NCAC 2D .1111. One potentially applicable NESHAP is
addressed below.

3.1.4.1. 40 CFR Part 63 Subpart 2777

40 CFR 63 Subpart ZZZZ applies to reciprocating internal combustion engines (RICE) located at a major
or area source of HAP emissions. Emergency power and limited use units are subject to requirements
under 40 CFR 63.6590(b) (i) and 40 CFR 63.6590(b)(ii). Emergency stationary RICE are defined in 40
CFR 63.6675 as any stationary RICE that operates in an emergency situation. These situations include
engines used for power generation when power from the local utility is interrupted, or when engines are
used to pump water in the case of fire or flood.

The proposed emergency generator and the emergency fire pump at the site will be classified as
emergency stationary RICE under the NESHAP and will comply with the requirements listed under this
subpart by complying with NSPS IIII.

3.1.5. National Emissions Standards for Hazardous Air Pollutants, Case-by-Case
MACT for New and Reconstructed Major Stationary Sources, 40 CFR Part 63
Subpart B (15A NCAC 2D .1112 112(g) Case-by-Case Maximum Achievable
Control Technology)

3.1.5.1. Statutory Background and Applicability to Project

Potential HAP emissions from the proposed facility will exceed the major stationary source threshold.
Section 112(g) of the Clean Air Act requires that any new stationary source that is not a regulated
“source category” for which a NESHAP has been establish must control emissions to levels that reflect
“maximum achievable control technology” (MACT). Wood Pellet Manufacturing Plants are nota
regulated source category; therefore, the project triggers 112(g) requirements.

Section 112(d)(3) describes MACT for new sources as follows:

540 CFR 60.110b(a)
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The maximum degree of reduction in emissions that is deemed achievable for new sources in a
category or subcategory shall not be less stringent than the emission control that is achieved in
practice by the best controlled similar source, as determined by the Administrator.

3.1.5.2. Overview of Other Wood Pellet Manufacturing Plants

Enviva is aware of only three (3) of the approximately 140 wood pellet manufacturing facilities in the
U.S. that utilize controls on wood drying operations to reduce VOC and HAP emissions. There are no
facilities in the U.S. that currently control sources of HAP emissions other than the dryer at pellet
manufacturing facilities (e.g., dry wood hammermills, pellet presses, etc.).6 A description of the three
facilities using controls is provided below:

1. Georgia Biomass, located in Waycross, GA, employs a regenerative thermal oxidizer (RTO) on two 47
oven dried ton per hour (ODT/hr) single-pass rotary dryers. The facility utilizes 100% softwood for
pellet production, drying wood chips from 50% to 10% moisture. The inlet peak temperatures of
dryer air contacting the wood pellets is at least 950 oF with a dryer outlet temperature of greater
than 300 oF.

2. Florida Green Circle, located in Jackson County, FL, operates an RTO on two 35 ODT/hr (nominal)
single-pass dryers. The facility utilizes 100% softwood for pellet production, drying chips from a
nominal 50% moisture to 9% moisture. The inlet peak temperatures of dryer air contacting the
wood pellets is approximately 950 oF with a dryer outlet temperature of greater than 300 oF.

3. German Pellets Texas, located in Woodville, TX, operates an RTO on two 36 ODT/hr (nominal)
single-pass dryers. The facility utilizes 100% softwood for pellet production, drying green wood
sawdust from 56% moisture to approximately 11% moisture. The peak inlet temperature is at least
900°F with an outlet temperature of approximately 340 °F.

3.1.5.3. Proposed Enviva Sampson Drying System

In July 2014, Enviva selected TSI as the vendor for the dryer at the Sampson facility. TSI's single-pass
rotary drying system is an inherently lower-emitting system that employs innovative drying techniques.
The TSI design allows the vendor to guarantee significantly lower emissions from the dryer when
compared to competitors, while also producing an improved product. The specifics of the TSI dryer
design were forwarded to William Willets, Air Permits Chief, on July 16, 2014. A copy of the Enviva
letter and the June 16, 2014 TSI letter are included in Appendix I.

3.1.5.4. Variables Impacting Organic HAP Emissions from Wood Drying
The primary variables impacting VOC emissions from drying are as follows:

1. Wood particle size - The degree to which wood is milled prior to drying can drastically increase
wood surface area. Smaller particle sizes have higher surface area and are easier to dry.

2. Temperature - Inlet and outlet temperatures (as well as temperature along the entire dryer drum)
significantly impact VOC and HAP emissions. VOC and HAP emissions increase with increased
drying temperature.

62013 US and Canada Pellet Mill Map at the International Biomass Conference & Expo by BBI International.
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3. Outlet moisture content of wood - VOC emissions are highly dependent upon outlet moisture
content of the wood being dried. Based on a review of a variety of forest products industries, it has
been observed that VOC emissions are a highly non-linear function of final moisture content such
that variability of moisture content by only a few percent are believed to have a considerable
impact on VOC emissions. It is believed that HAP emissions also trend with outlet moisture
content.

3.1.5.5. Distinguishing Characteristics of the Proposed Drying System

There are notable differences between Enviva’s proposed drying process /technology and its
competitors using RTOs with respect to each of the three factors that impact HAP emissions. Each factor
is discussed below.

1. Wood chip size - Enviva will be reducing the size of wood chips fed to its drying system to one
quarter inch to three eighths inch as measured by a square sieve. Detailed information regarding
Green Circle’s and Georgia Biomass’ chip sizes is not known; however, German Pellets utilizes
sawdust in its process, which is much finer and has a far greater surface area.

2. Temperature - Enviva's systems utilize a considerably lower temperature drying regime along the
entire drum length than its competitors. Information regarding drying temperatures is provided in
Section 3.1.5.2.

3. Outlet moisture content - Enviva will be drying wood to only 15% or higher moisture, which allows
its product to be pelletized without any steaming or “conditioning’ of the wood in the pelletizers.
This is a higher moisture content than its competitors, which dry to lower levels that impact the
properties of the wood and thereafter require steaming to manufacture on-specification product.

3.1.5.6. Proposed MACT for Drying System

Enviva's drying and high-moisture pelletization process reduces uncontrolled emissions to levels
significantly below that of its competitors that have installed RTO controls. These differences justify the
classification of Enviva’s process drying and pellitization process as a separate subcategory, not

~ dependent upon use of RTO control technology to reduce VOC/HAP emissions.

The Boiler NESHAP for major stationary sources is just one example of numerous NESHAP regulations
promulgated by EPA that have established subcategories for regulated process units. For biomass
combustion boilers alone, EPA established seven (7) different subcategories under the Boiler NESHAP
with highly variable emission standards, many of which are established at levels so high that pollution
controls will be unnecessary to achieve compliance.

Accordingly, Enviva proposes to minimize HAP emissions consistent with CAA Section 112(d)(2)(A) and
(D), which provide for establishing MACT based on the use of lower emitting materials (i.e. limitation on
softwood) and process design_, respectively. No numerical emission rate limits are proposed.

Minor metal and inorganic HAP emissions associated with combustion of wood fuel in the dryer furnace
system will be well-controlled using the pellet manufacturing industry standard of a wet electrostatic
precipitator (WESP) proposed for the project. Other EPA standards such as the Plywood and Composite
Wood Products (PCWP) NESHAP have recognized that combustion emissions from direct-fired drying
operations are well-controlled with a WESP. Therefore, Enviva is not proposing any separate emission
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or operational standards for metal and inorganic HAP emissions from wood combustion in the dryer
furnace system.

3.1.5.7. MACT for Other Process Sources

Other minor sources of HAP emissions are as follows:

¢ Green wood hammermill with bin vent control,
* Eight (8) hammermills and hammermill area handling operations controlled using bagfilters, and
* Twelve wood pellet presses and six (6) pellet coolers controlled using cyclones.

There are currently no pellet mills that are utilizing organic HAP pollution control technologies on these
types of sources. Trace PM-matrixed HAP will be well controlled by best available control technology
(BACT), as discussed in Section 4. In addition to the use of PM control technologies, Enviva proposes to
minimize organic HAP emissions by maintaining the equipment in accordance with manufacturer’s
specifications and/or standard industry practices.

3.2. NORTH CAROLINA REGULATIONS

For the sources that are included for review in this application package, the North Carolina State
Implementation Plan (SIP) rules and regulations have been evaluated for applicability. Applicable
rules are identified below.

3.2.1. 15A NCAC 02D .0515 Particulates from Miscellaneous Industrial Processes

Particulate emissions from all emissions sources subject to permitting, including the wood pellet dryer,
are regulated under 15A NCAC 2D .0515. This regulation limits the particulate emissions based on
process throughput using the equation E = 4.10 x P97, for process rates (P) less than 30 tons per hour
(ton/hr) and E=55 x P911-40 for process rates greater than 30 tons per hour.

All emissions from particulate matter sources at the proposed facility are either negligible or well-
controlled. The most significant emission unit at the site, the process dryer operating at 71.71 ODT /hr,
has an emission limit of 48 Ib/hr. Maximum emissions from the dryer are approximately 12 Ib/hr, well
below the standard.

3.2.2. 15A NCAC 02D .0516 Sulfur Dioxide Emissions from Combustion Sources

Under this regulation, emissions of sulfur dioxide from combustion sources cannot exceed 2.3 pounds of
sulfur dioxide per million Btu input. Wood is fired in the dryer and low sulfur diesel is combusted in the
two emergency engines, resulting in operation well below regulatory limits.

3.2.3. 15A NCAC 02D .0521 Control of Visible Emissions

Under this regulation, for sources manufactured after July 1, 1971, visible emissions cannot be more
than 20 percent opacity when averaged over a six-minute period. However, six-minute averaging
periods may exceed 20 percent opacity under the following conditions:

*  Nosix-minute period exceeds 87 percent opacity,
*  Nomore than one six-minute period exceeds 20 percent opacity in any hour, and
¢  Nomore than four six-minute periods exceed 20 percent opacity in any 24-hour period.
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This rule applies to all processes that may have a visible emission, including the dryer, other particulate
matter emissions sources controlled by cyclone and/or baghouse, and the diesel-fired engines.

3.2.4. 15A NCAC 02Q .0700 Toxic Air Pollutant Procedures

This regulation requires that certain new and modified sources of toxic air pollutants with emissions
exceeding specified de minimis values apply for an air toxics permit. Facility-wide emissions of several
compounds emitted from the site exceed the permitting de minimis level. A comparison of emissions to
de minimis values are summarized in Appendix B, Table B-3. Air dispersion modeling results for
compounds triggering permitting are discussed in Section 5 of this application.

3.2.5. 15A NCAC 2D .1100 - Control of Toxic Air Pollutant Emissions

A toxic air pollutant (TAP) permit application shall include an evaluation of the TAP emissions from
facility sources, excluding exempt sources listed under 15A NCAC 2Q .0702(a)(18). This regulation
outlines the procedures that must be followed if modeling is required under 15A NCAC 2Q.0700. Air
dispersion modeling results for compounds triggering permitting are discussed in Section 5 of this
application.

3.2.6. Air Toxics Exemption

On May 1, 2014 DAQ Regulation 2Q .0702 was updated to exempt [2Q .0702(a)(27)] Part 63 NESHAP
sources. Since Enviva is subject to NESHAP Subpart B, 112(g) 63.40-63.44 for the facility and the
emergency engine and fire pump are subject to Subpart ZZZZ, NESHAP for Stationary Reciprocating
Internal Combustion Engines, all these sources are exempt from air toxics review. For DAQ’s
information, Enviva has evaluated this project per 2Q .0704 and has determined through dispersion
modeling that all AALs as listed in 2D .1100 are easily met. As such, Enviva has proven that there is no
unacceptable risk.
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SECTION 4
BACT DETERMINATION



4. BEST AVAILABLE CONTROL TECHNOLOGY DETERMINATION

4.1. BACT DEFINITION
The requirement to conduct a BACT analysis is set forth in the PSD regulations [40 CFR 51.166(j)(2)]:

(j) Control Technology Review.
(2) A new major stationary source shall apply best available control technology for each regulated NSR
pollutant that it would have the potential to emit in significant amounts.

BACT is defined in the PSD regulations [40 CFR 51.166(b)(12)] as:

...an emissions limitation (including a visible emission standard) based on the maximum degree of
reduction for each pollutant subject to regulation under the Act which would be emitted from any
proposed major stationary source or major modification which the Administrator, on a case-by case basis,
taking into account energy, environmental, and economic impacts and other costs, determines is achievable
for such source or modification through application of production processes or available methods, systems,
and techniques, including fuel cleaning or treatment or innovative fuel combustion techniques for control
of such pollutant. In no event shall application of best available control technology result in emissions of
any pollutant which would exceed the emissions allowed by any applicable standard under 40 CFR parts 60
and 61.

[primary BACT definition]

If the Administrator determines that technological or economic limitations on the application of
measurement methodology to a particular emissions unit would make the imposition of an emissions
standard infeasible, a design, equipment, work practice, operational standard, or combination thereof, may
be prescribed instead to satisfy the requirement for the application of best available control technology.
Such standard shall, to the degree possible, set forth the emissions reduction achievable by implementation
of such design, equipment, work practice or operation, and shall provide for compliance by means which
achieve equivalent results.

[allowance for secondary BACT standard under certain conditions]

The primary BACT definition can be best understood by breaking it apart into its separate components.

4.1.1. Emission Limitation

an emissions limitation

First and foremost, BACT is an emission limit. While BACT is prefaced upon the application of
technologies to achieve that limit, the final result of BACT is a limit. In general, this limit would be an
emission rate limit of a pollutant (i.e.,, Ilb/MMBtu).” However, it should be noted that the definition of
BACT specifically allows use of a work practice standard where emissions are not easily measured or
enforceable.®

7 Emission limits can be broadly differentiated as “rate-based” or “mass-based.” For a boiler, a rate-based
limit would typically be in units of Ib/MMBtu (mass emissions per heat input). In contrast, a typical mass-
based limit would be in units of Ib/hr (mass emissions per time).

840 CFR §51.166(b)(12).
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4.1.2, Case-by-Case Basis

a case-by-case basis, taking into account energy, environmental and economic impacts and other costs

Unlike many of the Clean Air Act programs, the PSD program’s BACT evaluation is case-by-case. As
noted by EPA,

The case-by-case analysis is far more complex than merely pointing to a lower emissions limit or higher
control efficiency elsewhere in a permit or a permit application. The BACT determination must take into
account all of the factors affecting the facility ... The BACT analysis, therefore, involves judgment and
balancing.

To assist applicants and regulators with the case-by-case process, in 1987 EPA issued a memorandum
that implemented certain program initiatives to improve the effectiveness of the PSD program within
the confines of existing regulations and state implementation plans. Among the initiatives was a “top-
down” approach for determining BACT. The top-down process requires that all available control
technologies be ranked in descending order of control effectiveness. The most stringent or “top” control
option is the default BACT emission limit unless the applicant demonstrates, and the permitting
authority in its informed opinion agrees, that energy, environmental, and/or economic impacts justify
the conclusion that the most stringent control option is not achievable in that case. Upon elimination of
the most stringent control option based upon energy, environmental, and/or economic considerations,
the next most stringent alternative is evaluated in the same manner. This process continues until BACT
is selected.

The five steps in a top-down BACT evaluation can be summarized as follows:

Step 1. Identify all possible control technologies

Step 2. Eliminate technically infeasible options

Step 3. Rank the technically feasible control technologies based upon emission reduction potential
Step 4. Evaluate ranked controls based on energy, environmental, and /or economic considerations
Step 5. Select BACT

As discussed in Section 4.1.1, the BACT limit is an emissions limitation or work practice standard and
does not require the installation of any specific control device.

4.1.3. Achievable

based on the maximum degree of reduction [that NC DAQ]... determines is achievable ... through
application of production processes or available methods, systems and techniques, including fuel cleaning
or treatment or innovative fuel combustion techniques

BACT is to be set at the lowest value that is achievable. However, there is an important distinction
between emission rates achieved at a specific time on a specific unit, and an emission limitation that a
unit must be able to meet continuously over its operating life. As discussed by the D.C. Circuit Court of
Appeals
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In National Lime Ass'nv. EPA, 627 F.2d 416, 431 n.46 (D.C. Cir. 1980), we said that where a statute
requires that a standard be "achievable," it must be achievable "under most adverse circumstances which
can reasonably be expected to recur.”

EPA has reached a similar conclusion in prior determinations for PSD permits.

Agency guidance and our prior decisions recognize a distinction between, on the one hand, measured
‘emissions rates,” which are necessarily data obtained from a particular facility at a specific time, and on
the other hand, the ‘emissions limitation’ determined to be BACT and set forth in the permit, which the
facility is required to continuously meet throughout the facility’s life. Stated simply, if there is
uncontrollable fluctuation or variability in the measured emission rate, then the lowest measured emission
rate will necessarily be more stringent than the “emissions limitation” that is “achievable” for that pollution
control method over the life of the facility. Accordingly, because the “emissions limitation” is applicable for
the facility’s life, it is wholly appropriate for the permit issuer to consider, as part of the BACT analysis, the
extent to which the available data demonstrate whether the emissions rate at issue has been achieved by
other facilities over a long term.19

Thus, BACT must be set at the lowest feasible emission rate recognizing that the facility must be in
compliance with that limit for the lifetime of the facility on a continuous basis. While individual unit
performance can be instructive in evaluating what BACT might be, any actual performance data must be
viewed carefully, as rarely will such data be adequate to truly assess the performance that a unit will
achieve during its entire operating life. While statistical variability of actual performance can be used to
infer what is “achievable,” such testing requires a detailed test plan akin to what teams in EPA use to
develop MACT standards over a several year period, and is far beyond what is reasonable to expect of an
individual source. In contrast to limited snapshots of actual performance data, emission limits from
similar sources can reasonably be used to infer what is “achievable.”11

To assist in meeting the BACT limit, the source must consider production processes or available
methods, systems or techniques, as long as those considerations do not redefine the source.

With regard to “achievable,” we have become aware of a medium density fiberboard (MDF) mill in
central North Carolina where an RTO that was controlling a wood drying operation was corroding to the
extent that the rebuilds and maintenance required to keep it operating became exorbitant. The RTO
operated for approximately 10 years and the RTO had nearly been completely rebuilt within this short
period of time. In the application to remove the RTO, the applicant provided information that
questioned the technical feasibility of operating an RTO for its operations.

While Enviva’s pellet manufacturing operation is not a MDF operation, the drying process and design are
similar. Corrosion and significant, well established, operation and maintenance issues associated with
RTOs installed on wood products facilities are a major concern to Enviva. If a control device must be

9 As quoted in Sierra Club v. EPA {97-1686).

10 EPA Environmental Appeals Board decision, In re: Newmont Nevada Energy Investment L.L.C. PSD Appeal
No. 05-04, decided December 21, 2005. Environmental Administrative Decisions Volume 12, Page 442.

11 Emission limits must be used with care in assessing what is “achievable.” Limits established for facilities
which were never built are unreliable, as they have never been demonstrated and that company never took a
significant liability in having to meet that limit. Similarly, permitted units which have not yet commenced
construction must also be viewed with care for similar reasons.
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repaired so frequently that it is essentially rebuilt over a 10 year period, Enviva concludes that the
control device is neither technically feasible nor able to meet a BACT limit over a long term period.

As such, Enviva does not think a BACT limit based on operation of a RTO is achievable over the life of the
operating facility.

4.1.4. Floor
Emissions [shall not] exceed ...[40 CFR Parts 60 and 61]

The least stringent emission rate allowable for BACT is any applicable limit under either New Source
Performance Standards (NSPS - Part 60) or National Emission Standards for Hazardous Air Pollutants
(NESHAP - Part 61). While Clean Air Act section 112(b)(6) precludes use of Part 63 NESHAPs from
establishing the floor, such standards are considered informative, representing maximum achievable
control technology. State SIP limitations must also be considered when determining the floor.

4.2. BACT REQUIREMENT

The BACT requirement applies to each new or modified emission unit from which there are emissions
increases of pollutants subject to PSD review. The proposed plant is subject to PSD permitting as
described in Section 3. The compounds subject to PSD review and for which a BACT analysis is required
are:

Nitrogen oxides (NOy),

Carbon Monoxide (CO),

Particulate matter (PM/PM10/PM33s),
Volatile organic compounds (VOC), and
Greenhouse gases (GHGs).
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The following table summarizes the emission units and pollutants which are considered in this BACT
analysis:
Table 4-1. BACT Sources

Source NOx | PM/PM,y/ PM;; vocC CcO GHG
Description (tpy) (tpy) (tpy) (tpy) (tpy)
Dryer System X X X X X
Green Wood Hammermills X X
Hammermills/ Hammermill Area X X
Pellet Presses and Coolers X X
Pellet Mill Feed Silo X
Peliet Mill Fines Bin X
Finished Product Handling/ Pellet
Loadout Bins/ Pellet Loadout Areas x
Log Bark Hog X
Log Chipping X
Storage Piles X X
Green Wood Handling X
Roads X
Emergency Generator X X X X X
Fire Water Pump X X X X X

Note that the same control techniques that reduce PM also reduce filterable PMiq and PMzs. The PMyo
BACT analysis will satisfy BACT for PM and PMzs. In the prepared BACT analyses, references to PMyg
are also relevant to PM and PMz 5 and neither PM nor PM; 5 are explicitly addressed separately.

4.3. BACT ASSESSMENT METHODOLOGY

The following sections provide detail on the BACT assessment methodology utilized in preparing the
BACT analysis for the proposed emission units. As previously noted, the minimum control efficiency to
be considered in a BACT assessment must result in an emission rate less than or equal to any applicable
NSPS or Part 61 NESHAP emission rate for the source. The definition of BACT only extends to Part 61
NESHAPs and Section 112(b)(6) of the Clean Air Act precludes use of Part 63 NESHAPs from
establishing BACT. For purposes of this application, Part 63 NESHAPs will not establish the BACT floor.

4.3.1. ldentification of Potential Control Technologies

Potentially applicable emission control technologies are identified for each compound in this analysis
using information from the following resources:

¢ RBLC (RACT/BACT/LAER Clearinghouse) database located on EPA's Technology Transfer Network
in the EPA electronic bulletin board system,

Various EPA reports on emissions control technologies,

Various air pollution control technology vendors,

Pending permit applications and issued permits for similar facilities, and

Compilation of Air Pollution Emission Factors (AP-42) published by EPA.
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It should be noted that the RBLC only includes one determination for a wood pellet mill, determination
VA-0298, This project was permitted a number of years ago using a conceptual “wood-fired RTO”
technology for VOC control, but the plant was never constructed because, according the VA Department
of Environmental Quality, the project was unable to obtain financing.

4.3.2. Economic Feasibility Calculation Process

Economic analyses are performed to compare total costs (capital and annual) for potential control
technologies. Capital costs include the initial cost of the components intrinsic to the complete control
system. Annual operating costs include the financial requirements to operate the control system on an
annual basis and include overhead, maintenance, outages, raw materials, and utilities.

The capital cost estimating technique used is based on a factored method of determining direct and
indirect installation costs. That is, installation costs are expressed as a function of known equipment
costs. This method is consistent with the latest EPA OAQPS guidance manual on estimating control
technology costs.1?

Total Purchased Equipment Cost represents the delivered cost of the control equipment, auxiliary
equipment, and instrumentation. Auxiliary equipment consists of all the structural, mechanical, and
electrical components required for the efficient operation of the device. Auxiliary equipment costs are
estimated as a straight percentage of the equipment cost. Direct installation costs consist of direct
expenditures for materials and labor for site preparation, foundations, structural steel, erection, piping,
electrical, painting and facilities. Indirect installation costs include engineering and supervision of
contractors, construction and field expenses, construction fees, and contingencies. Other indirect costs
include equipment startup, performance testing, working capital, and interest during construction.

Annual costs are comprised of direct and indirect operating costs. Direct annual costs include labor,
maintenance, replacement parts, raw materials, utilities, and waste disposal. Indirect operating costs
include plant overhead, taxes, insurance, general administration, and capital charges. Replacement part
costs, such as the cost of replacement catalysts, are included where applicable, while raw material costs
are estimated based upon the unit cost and annual consumption. With the exception of overhead,
indirect operating costs are calculated as a percentage of the total capital costs. The indirect capital
costs are based on a capital recovery factor (CRF) defined as:

L+

CRF = A+r—1

where i is the annual interest rate and n is the equipment life in years. The equipment life is based on
the normal life of the control equipment and varies on an equipment type basis. 13

Detailed cost analyses calculations are presented in Appendix D.

12 EPA, OAQPS Control Cost Manual, 6% edition, EPA 452 /B-02-001, July 2002.
http://www.epa.gov/tin/catc/dirl/c_allchs.pdf

13 EPA, OAQPS Control Cost Manual, 6% edition, Section 2, Chapter 1, page 1-52.
http://www.epa.gov/ttn/catc/dirl/c_allchs.pdf
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4.3.3. PSD Impact Analysis of Control Alternatives

As discussed above, the economic, environmental, and energy impacts of technically feasible BACT
options are evaluated according to the top-down BACT process. The first step involves a technical
feasibility analysis of all potential control options, and the next step involves an evaluation of the
economic impacts of feasible control alternatives with primary consideration of the cost effectiveness
(dollars per ton of compound removed) for each option. The economic analysis is typically based on
vendor quotes and/or established EPA cost estimating procedures. An environmental impact analysis
was then performed to determine whether any adverse “non-air” impacts are associated with an
alternative. The last analysis involved calculating energy impacts, or increased energy requirements,
associated with each option.

4.4. DRYER SYSTEM

Enviva plans to utilize a rotary drying kiln to reduce wood moisture content. Direct contact heat will be
provided to the system via a 250.4 MMBtu/hr burner system. Air emissions will be controlled by three
simple cyclones and then a wet electrostatic precipitator (WESP) operating in series. The pollutants
emitted from the dryer that are subject to BACT review are NOy, CO, TSP/PM15/PMzs, VOC, and GHGs
(COz, CHs, and N20 expressed as COze). The control technology assessment for each compound subject
to PSD review is provided below.

4.4.1. Nitrogen Oxides (NOx)

The formation of NOy is determined by the interaction of chemical and physical processes occurring
within the flame zone of the furnace of the proposed boiler. There are two principal forms of NOy,
“thermal” NOx and “fuel” NOx. Thermal NOy formation is the result of oxidation of atmospheric nitrogen
contained in the inlet gas in the high-temperature, post-flame region of the combustion zone. The major
factors influencing thermal NOy formation are temperature, concentrations of combustion gases
(primarily nitrogen and oxygen) in the inlet air and residence time within the combustion zone. Fuel
NOx is formed by the oxidation of fuel-bound nitrogen. NOy formation can be controlled by adjusting the
combustion process and/or installing post-combustion controls.

4.4.1.1. Identify Control Technologies
A summary of results from the RBLC is provided in Table D-1.

Potentially applicable NO, control technologies are:

¢  Conventional Selective Catalytic Reduction (SCR),
e  Regenerative Selective Catalytic Reduction (RSCR), and
e  Selective Non-Catalytic Reduction (SNCR).

Conventional Selective Catalytic Reduction and Regenerative Selective Catalytic Reduction
Technologies: Conventional Selective Catalytic Reduction (SCR) is a post combustion NOy add-on
control device that is placed in the flue gas stream following the boiler. SCR involves the injection of
ammonia (NH3) into the flue gas stream ahead of a catalyst bed. On the catalyst surface, ammonia reacts
with NOy contained within the air to form nitrogen gas (N2z) and water (Hz0) in accordance with the
following chemical equations:
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4NHs3 + 4NO + 02 — 4N; + 6H:0
4NH3 + 2N02 + 02 b 3N2 + 6H20

The catalyst’s active surface is usually either a noble metal (platinum), base metal (titanium or
vanadium), or a zeolite-based material. Metal-based catalysts are usually applied as a coating over a
metal or ceramic substrate. Zeolite catalysts are typically a homogenous material that forms both the
active surface and the substrate. The geometric configuration of the catalyst body is designed for
maximum surface area and minimum obstruction of the flue gas flow path in order to achieve maximum
conversion efficiency and minimum back pressure. The most common configuration is a “honeycomb”
design. In a typical ammonia injection system, ammonia is drawn from a storage tank, vaporized and
injected upstream of the catalyst bed. Excess ammonia that is not reacted in the catalyst bed and
emitted is referred to as ammonia slip. An important factor that affects the performance of an SCR is
operating temperature. The temperature range for standard base metal catalyst is between 400-8002F.

The flue gas in wood-fired systems prior to final particulate matter controls contain alkali metals such as
sodium, potassium and zinc and trace heavy metals that poison and “blind” the SCR catalyst. Itis
believed that there are no conventional SCR systems operating after wood-fired combustion systems in
the U.S. There are a few systems reportedly operating in Europe utilizing such systems; however, these
are specialized systems operating on power plants utilizing bubbling fluidized bed and circulating
fluidized bed boilers and these systems reportedly require unusually high maintenance.

Babcock Power Inc. developed a new SCR system that can be installed after final particulate matter
emissions controls. This relatively new technology, called Regenerative Selective Catalytic Reduction or
“RSCR” utilizes beds of ceramic media to raise the temperature of the flue gas after particulate control,
to a temperature needed for reaction. The main advantage of an RSCR system is that it operates in a
cleaner environment providing improved catalyst performance and high thermal efficiency. In the
RSCR, the gas passes through a preheated bed where it is heated from the temperature of the exhaust
exiting the final PM control device (approximately 170 °F). Burners raise the flue gas temperature to
470 2F before it flows across the adjacent catalyst canister, where NOx reduction occurs. The exhaust gas
from the catalyst bed then heats an adjacent bed containing heat transfer media. This heated bed then
becomes the preheater for the exhaust. Flow direction continues to alternate in this fashion.

Selective Non-Catalytic Reduction: Selective Non-Catalytic Reduction (SNCR) describes a process by
which NOx is reduced to molecular nitrogen (N») and water (Hz20) by injecting an ammonia or urea
(CO(NH3z)2) spray into the post-combustion area of the unit. Typically, injection nozzles are located in
the upper area of the furnace and convective passes. Once injected, the urea or ammonia decomposes
into NH3 or NH: free radicals, reacts with NOx molecules, and reduces to nitrogen and water. The
ammonia and urea reduction equations are provided below. These reactions are endothermic and use
the heat of the burners as energy to drive the reduction reaction:

2NO + 2NH;3 + 14£0; — 2N;+3H;0

2NO + CO(NHz): + %02 —» 2Nz + CO2+ 2H:0

Both ammonia and urea have been successfully employed as reagents in SNCR systems and have certain
advantages and disadvantages. Ammonia is less expensive than urea and results in substantially less
operating costs at comparable levels of effectiveness. Urea, however, is able to penetrate further into

4-8



flue gas streams, making it more effective in larger scale burners and combustion units with high
exhaust flow rates.

SNCRis considered a selective chemical process because, under a specific temperature range, the
reduction reactions described above are favored over reactions with other flue gas components.
Although other operating parameters such as residence time and oxygen availability can significantly
affect performance, temperature remains one of the most prominent factors affecting SNCR
performance.

The SNCR process requires the installation of reagent storage facilities, a system capable of metering
and diluting the stock reagent into the appropriate solution, and an atomization/injection system at the
appropriate locations in the combustion unit. The reagent solution is typically injected along the post-
combustion section of the combustion unit. Injection sites around the unit must be optimized for
reagent effectiveness and must balance residence time with flue gas stream temperature.

For ammonia, the optimum reaction temperature range is approximately 880 to 1,100 degrees Celsius
(°C) (1,615 to 2,000 °F). Below the SNCR operating temperature range, the NHs/NOx reaction will not
occur. The unreacted NH; will either be emitted as NH; slip or it will react with SOs to form ammonium
salts. Above the optimal temperature range, the amount of NH3 that oxidizes to NOy increases and NOy
reduction performance deteriorates.

4.4.1.2. Eliminate Technically Infeasible Options

Conventional SCR and Regenerative SCR: As discussed in the previous section, there are substantial
technical concerns about poisoning/blinding of catalysts utilized within a conventional SCR system and
our research indicates that there are no such systems operating on a source similar to the wood-fired
dryer burner system anywhere in the world. RSCR has not been demonstrated on a wood chip dryer in
the past. Potential impacts of salts carry over from the WESP needed for particulate matter control may
poison catalyst and, furthermore, the low temperate of the exhaust from the WESP (~170 °F) makes
reheat necessary for appropriate catalyst operating temperature impracticable. Thus, both conventional
SCR and RSCR are considered undemonstrated/technically infeasible technologies for wood dryers.

Despite questionable technical feasibility of SCR and RSCR, this analysis has nonetheless assumed for the
purposes of this economic analysis that a SCR and RSCR system are technically feasible.

4.4.1.3. Rank Remaining Control Technologies by Effectiveness

There are three NOx control technologies that have been considered technically feasible for the boilers ~
RSCR, conventional SCR, and SNCR.

4.4.1.4. Evaluate Most Effective Control Option (Impacts Analysis)

4.4.1.4.1 RSCR (0.068 (b/MMBtu NO,)

Economic Impacts
A detailed cost evaluation of RSCR is included in Table D-1. As shown in Table D-4, a cost effectiveness

of approximately $13,132 per ton of NO, was estimated. This cost is considered prohibitive, and RSCR is
therefore eliminated from further consideration in the BACT evaluation.
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Energy Impacts
Energy requirements for a RSCR system consist primarily of the power needed for the fan and fan power

to overcome catalyst pressure. It is estimated that the energy impact associated with it is approximately
4.19 x 106 KWH/yr. This value does not include the energy for re-heating the gas stream.

Environmental Impacts
There are no major adverse environmental impacts.

4.4.1.4.2 SCR (0.068 Ib/MMBtu NOx)

Economic Impacts
As presented in Tables D-2 and D-5, SCR can achieve an annual average NOx level of 0.0681b/MMBtu at

approximately $22,164 /ton of NO, reduction. This cost is considered prohibitive, and SCR is therefore
eliminated from further consideration in the BACT evaluation.

Energy Impacts
Energy requirements for an SCR system primarily consist of the power needed for ammonia injection. It

is estimated that the energy impact associated with SCR control is approximately 2.51 x 107 KWH /yr.

Environmental Impacts
There are no major adverse environmental impacts.

4.4.1.4.3 SNCR (0.150 b/MMBtu)

After discussions between Enviva and a major SNCR vendor, and some testing of the efficiency of an
SNCR on an average basis, an SNCR control option of 0.150 Ib/MMBtu was determined to be an
achievable emission rate in the proposed burner system.

Economic Impacts
As shown in Tables D-3 and D-4, the SNCR can achieve a NOy level of 0.1501b/MMBtu at approximately

$3,176/ton of NOy reduction. This cost is not considered cost effective given the negligible impact of the
dryer on air quality. As discussed in Section 5, the maximum modeled one-hour average concentration
for nitrogen dioxide (NO2) is only 65.1 ng/m3 (including a background of 32.1 pg/m3), which is
approximately 42% of the NAAQS. The maximum dryer contribution is only 16.1 pg/m3at the maximum
receptor.

Energy Impacts

Energy requirements for an SNCR system primarily consist of the power needed for ammonia injection.
It is estimated that the energy impact associated with SNCR control is approximately 1.92 x 10* KWH /yr.

Environmental Impacts
There are no major adverse environmental impacts.

4.4.1.5. Select BACT

The baseline emission rate proposed by the dryer vendor of 0.20 Ib/MMBtu utilizing good combustion
practices and low NOx burners is proposed as BACT.

4-10



4.4.2. Particulate Matter (TSP/PM1o/PM2.5)

Particulate matter (TSP/PMio) is emitted as both filterable and condensable particulate matter. Enviva
has designed the rotary dryer system with three identical simple cyclones, considered the baseline level
of control, for particulate matter removal.

4.4.2.1. Identify Control Technologies

Potentially applicable TSP/PM3o add-on control technologies (in addition to the base simple cyclones)
are:

¢ Baghouse,
e  Electrostatic Precipitator (ESP}, and
¢  Wet Electrostatic Precipitator (WESP).

Baghouse: A fabric filtration device (baghouse) consists of a number of filtering elements (bags) along
with a bag cleaning system contained in a main shell structure incorporating dust hoppers. Fabric filters
use fabric bags as filters to collect particulate matter. The particulate-laden gas enters a fabric filter
compartment and passes through a layer of particulate and filter bags. The collected particulate forms a
cake on the bag, which enhances the bag’s filtering efficiency. However, excessive caking will increase
the pressure drop across the fabric filter and reduce its efficiency. A phenomenon known as “blinding”
occurs when cake builds up to the point that air can no longer pass through the baghouse during normal
operation or the baghouse becomes clogged with wet and/or resinous compounds.

The particulate removal efficiency of fabric filters is dependent upon a variety of particle and
operational characteristics. Particle characteristics that affect the collection efficiency include particle
size distribution, particle cohesion characteristics, and particle electrical resistivity. Operational
parameters that affect fabric filter collection efficiency include air-to-cloth ratio, operating pressure loss,
cleaning sequence, interval between cleanings, cleaning method, and cleaning intensity. In addition, the
particle collection efficiency and size distribution can be affected by certain fabric properties (e.g.,
structure of fabric, fiber composition, and bag properties).

Electrostatic Precipitator: Electrostatic precipitators (ESPs) remove particles from a gas stream
through the use of electrical forces. Discharge electrodes apply a negative charge to particles passing
through a strong electrical field. These charged particles then migrate to a collecting electrode having
an opposite, or positive, charge. Collected particles are removed from the collecting electrodes by
periodic mechanical rapping.

Wet Electrostatic Precipitator: WESPs remove particles from a gas stream through the use of
electrical forces. Discharge electrodes apply a negative charge to particles passing through a strong
electrical field. These charged particles then migrate to a collecting electrode having an opposite, or
positive, charge. Collected particles are removed from the collecting electrodes by washing utilizing a
mild hydroxide solution to prevent buildup of resinous materials present in the dryer exhaust. Wet
ESPs versus dry ESPs are utilized in the forest products industries for control of emissions from similar
dryer sources because dry ESPs cannot reliably operate due to resin buildup on collection electrodes.

4.4.2.2. Eliminate Technically Infeasible Options

Although an effective form of particulate control in many applications, use of a baghouse is technically
infeasible due to condensation of resinous compounds on the baghouse leading to blinding. Wood chip




dryers are optimized for thermal efficiency to recirculate as much air as possible through the system
without leading to excess moisture and condensation problems within the drying system. However, as
the exhaust leaves the process it is sufficiently laden with moisture and resinous compounds that
condensation in a baghouse frequently occurs.

Dry ESPs are also not designed to operate under conditions in which the gas stream contains water
vapor or other moist/sticky elements. Because of the nature of the moist, sticky exhaust stream, it
would be expected to see particulate agglomeration on dry ESPs. Therefore the baghouse and dry ESP
are technically infeasible to control PM. Consequently, baghouse and dry ESP control are eliminated
from further consideration in the BACT analysis.

4.4.2.3. Rank Remaining Control Technologies by Effectiveness

There is only one feasible control technology for the rotary dryer, a WESP.

4.4.2.4. Evaluate Most Effective Control Option (Impacts Analysis)

Tables D-5 and D-6 indicate that that the cost effectiveness of achieving the most stringent control
option of 0.105 Ib/ODT using WESP control is $3,254 cost per ton. Given that PMzs modeling results for
the project is near the allowable increment, this cost effectiveness is considered reasonable.

There are numerous sources utilizing this method of control on forest products dryers, so energy
impacts are not considered adverse. Wastewater is pretreated prior to discharge to the local
wastewater treatment plant, so there will be no adverse environmental impacts.

4.4.2.5. Select BACT

Since the baghouse and dry ESP are deemed technically infeasible, the plant will utilize cyclones
followed by a WESP to minimize total PM emissions. Although WESPs control filterable and
condensable PM, the degree to which condensable PM is controlled is not well characterized and cannot
be estimated with confidence. Since WESP control efficiency for filterable PM in a wood-fired
application is well-characterized, but condensable PM is not, Enviva proposes a filterable P
0.105 1b/0ODT, which is equivalent to the non-applicable NSPS limit of 0.03 1b/MMBtu. It shot
noted that for conservatism, condensable PM from the dryer included in air dispersion modeling was
based on conservative AP-42 factors.

4.4.3. Carbon Monoxide (CO) and Volatile Organic Compounds (VOC)

CO emissions from biomass combustion are a by-product of incomplete combustion when carbon is not
fully oxidized to CO.. Likewise, VOC is emitted when the carbonaceous matter in the fuel is not
converted to CO; or CO. Control of both species involves forcing the oxidation of carbon to CO..
Conditions leading to incomplete combustion include the following: insufficient oxygen availability,
poor fuel/air mixing, reduced combustion temperature, reduced combustion gas residence time, and
load reduction.

Enviva will design the pellet milling equipment to utilize at least 25 percent hardwood. Hardwood
species emit less VOC than the more common softwood species and it is anticipated that the plant would
emit less VOC than a traditional softwood mill. It should be noted that wood chip drying systems such as
the one proposed recirculate approximately 50-60 percent of dryer air into the combustion makeup air
for the burner to optimize thermal efficiency and achieve partial VOC destruction.
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A variety of forest products industries have attempted to utilize VOC oxidation abatement equipment.
Use of such controls has shown evidence of operational difficulties requiring regular, significant capital
investments to replace various equipment in the oxidation system. The following analysis ignores these
additional costs; however, the useful economic life of oxidation controls has been assumed to be 10
years. Ten years is conservatively long because experience with the forest products industry has shown
that the major components of these systems are typically replaced at an even more frequent schedule.
Due to the adverse effects of corrosion the entire cost of an oxidation systems utilized in the forest
products industry will typically be incurred more frequently than every 10 years. '

4.4.3.1. Ildentify Control Technologies

CO and VOC emissions from the wood dryer can be controlled by process design and/or add-on
oxidation technologies. Based upon a search of RBLC results and commercially demonstrated
technology, only the following control technologies are considered in this evaluation:

e Process design,

e Regenerative thermal oxidation (RTO),
e Regenerative catalytic oxidation (RCO),
e Thermal Catalytic Oxidation (TCO),

s Packed-Bed Catalytic Wet Scrubber, and
e Bio-oxidation / Bio-filtration.

PROCESS DESIGN: Enviva will design the pellet milling equipment to utilize at least 25 percent hardwood
species and will install an inherently low emitting, low temperature dryer system.

REGENERATIVE THERMAL OXIDATION: RTOs use high-density media such as a ceramic-packed bed still hot
from a previous cycle to preheat an incoming VOC and CO-laden waste gas stream. The preheated,
partially oxidized gases then enter a combustion chamber where they are heated by auxiliary fuel
(natural gas) combustion to a final oxidation temperature typically between 760 to 820 °C (1400 to
1500 °F) and maintained at this temperature to achieve maximum VOC destruction. The purified, hot
gases exit this chamber and are directed to one or more different ceramic-packed beds cooled by an
earlier cycle. Heat from the purified gases is absorbed by these beds before the gases are exhausted to
the atmosphere. The reheated packed-bed then begins a new cycle by heating a new incoming waste gas
stream.

REGENERATIVE CATALYTIC OXIDATION: Regenerative catalytic oxidation (RCO) technology is widely used
in the reduction of VOC emissions. It operates in the same fashion as an RTO, but it requires only
moderate reheating to the operating range of the catalyst, approximately 450 °F. Furthermore, RCOs can
achieve a high thermal efficiency of 95% because they utilize a ceramic bed to recapture the heat of the
stream exiting the combustion zone. Particulate control must be placed upstream of an RCO. Even with
highly efficient TSP/PM10 control, there is the risk of catalyst blinding/poisoning and catalyst life
guarantees are relatively short.

THERMAL CATALYTIC OXIDATION: Operating much in the same fashion as an RCO, thermal catalytic
oxidation (TCO), passes heated gases through a catalyst without the regenerative properties attributed
by the ceramic bed used to recapture heat.

PACKED-BED CATALYTIC WET SCRUBBER: This technology is reportedly able to reduce overall VOC
emissions by approximately 30 percent.
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B10-0XIDATION / BIO-FILTRATION: Bio-filtration offers an alternative to costly thermal or catalytic units.
Itis an air pollution control technology - offering upwards of 80% or more control efficiency - in which
VOCs are oxidized using living micro-organisms on a media bed (sometimes referred to as a
“bioreactor”). A fan is typically used to collect or draw contaminated air from a building or process. If
the air is not properly conditioned (heat, humidity, solids), then pre-treatment may be a necessary step
to obtain optimum gas stream conditions before introducing it into the bioreactor. As the emissions
flow through the bed media, the pollutants are absorbed by moisture on the bed media and come into
contact with the microbes. The microbes consume and metabolize the excess organic pollutants,
converting them into CO; and water, much like a traditional oxidation process.

“Mesophilic” microbes are typically used in these systems. Mesophilic microbes can survive and
metabolize VOC materials at conditions up to 110°F to 120°F. One company is attempting to develop a
commercial-scale technology that employs “thermophilic” microbes, but that technology has only been
demonstrated on a single pilot scale installation that has a similar - but not exactly the same - exhaust
stream profile as Enviva. Thermophilic microbes live and metabolize VOC at higher operating
temperatures {(~160°F).

4.4.3.2. Eliminate Technically Infeasible Options

While there are a number of techniques that can be used to control VOC, the following technologies are
not practical for VOC control at the Enviva plant.

Packed Bed Catalytic Scrubber, and
Bio-oxidation / Bio-filtration,

e  Regenerative catalytic oxidation (RCO), and
Thermal Catalytic Oxidation (TCO).

Only RCO and TCO are suitable to control CO.

PACKED BED WET SCRUBBER: This technology is still within an early startup mode of operation at its first
full-scale demonstration in Moncure, NC. Until the technology can demonstrated to operate reliably
with an established VOC control efficiency over an extended period of time, this technology is not
considered to be a feasible control technology.

BI0-0XIDATION / BIO-FILTRATION: In the case of the bio-oxidation or bio-filtration, many questions still
remain regarding the technology’s efficacy to effectively remove VOC and HAP emissions at the Enviva
plant.

To our knowledge, use of this technology has not been demonstrated in practice at a pellet
manufacturing facility. Due to the undemonstrated nature of this technology at a pellet manufacturing
facility, it has been eliminated from further consideration in this BACT analysis.

REGENERATIVE CATALYTIC OXIDATION/ THERMAL CATALYTIC OXIDATION: There are no wood pellet
manufacturing facilities using RCOs or TCOs and operation of catalyst control downstream of drying
operations utilizing WESPs for particulate control, which will be used at this facility, are prone to major
corrosion and catalyst fouling due to deposition of entrained salts and high operating temperatures.
Due to operational problems and the undemonstrated nature of use of catalyst controls after a WESP in
the wood pellets manufacturing industry, use of RCO or TCO control is rejected from further "
consideration. \2 pow

1
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4.4.3.3. Rank Remaining Control Technologies by Effectiveness

After eliminating the technically infeasible control options, Enviva has determined the following options
remain and has ranked them in order of greatest to least control of VOC emissions:

¢ Regenerative thermal oxidation (RTO).
4.4.3.4. Evaluate Most Effective Control Option (Impacts Analysis)

4.4.3.4.1 Regenerative Thermal Oxidation (0.107 (b/ODT VOC and 0.042 (b/ODT CO)

Economic Impacts
Results of the economic impacts evaluation for operation of the RTO are presented in Tables D-7, D-8

and D-9. Capital and operating costs are based on vendor quotes, the 0AQPS Manual, and past
permitting experience. Other cost impacts are estimated using EPA cost methodologies. Table D-7
presents a breakout of costs used in the economic impacts evaluation.

Capital Costs for the RTO are provided to Enviva by GEOENERGY. Economic Life of the RTO of 10 years
was also supplied by the vendor, which is also consistent with Trinity experience.

As shown in Tables D-8, the VOC cost-effectiveness of operation of the RTO is approximately $7,245 /ton
VOC, which is considered cost prohibitive, particularly when considering that operation of the unit will
have negligible impact to ozone formation in this rural region of the state, which is “NOx limited.”

Please also refer back to the discussion of the MDF plant in central NC that was previously mentioned
above in Section 4.1.3. In that application, their cost effectiveness for a RTO based on actual costs and
operating data was $5,283/ton. Enviva requests that DAQ consider the above referenced RTO cost data
in its review of our application, not only for this drying operation, but also for the other VOC sources at
our pellet manufacturing facility

As shown in Tables D-9, the CO cost-effectiveness of operation of the RTO is approximately $10,194 /ton
CO, which is considered cost prohibitive

Energy Impacts
The additional energy required to operate the RTO is about 5.2 x 106 KWH/yr.

Environmental Impacts
There are adverse impacts from the operation of an RTO in the form of increased emissions of criteria

pollutants, particularly NOx which can lead to increased formation of ozone in NOx-limited regions like
Sampson County, and GHGs emitted as by-products of natural gas used for supplemental fuel and actual
VOC destruction.

4.4.3.4.2 Process Design (1.07 Ib/ODT VOC and 0.210 lb/ODT CO)

There are no adverse economic, energy, or environmental impacts associated with designing the process
to utilize at least 25% hardwood and incorporating a low temperature drying system. Use of hardwood
has been used to establish baseline emissions and results in a VOC reduction compared to a traditional
softwood mill.
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4.4.3.5. Select BACT

Because RTO abatement technology is deemed to be cost prohibitive, the plant will utilize process
design to minimize total VOC emissions to 1.07 Ib/ODT on an annual average basis and CO to 0.21
Ib/ODT CO.

4.4.4. Greenhouse Gases (CO2, CH4, N20)

On July 1, 2011, EPA signed the Deferral for CO; Emissions from Bioenergy and Other Biogenic Sources
under the Prevention of Significant Deterioration (PSD) and Title V Programs to defer permitting of
these sources for a three-year period. On July 12, 2013, federal appellate judges vacated EPA’s deferral
rule for the GHG permitting of biomass-fired units. On July 21, 2014, per 40 CFR Part 51.166(b)(48), the
rule no longer allows the exclusion of CO; from review under PSD. Therefore, as discussed with NCDAQ
and using the July 24, 2014 EPA guidance, Enviva is providing a GHG BACT analysis for the wood dryer.

Since there will be a major emissions increase of GHGs from the wood-fired dryer, a BACT analysis for
GHGs is being conducted on this unit. For a combustion unit, GHG emissions of CO, CHs, and N20 are
anticipated as a result of the combustion processes; therefore, a BACT review must be conducted for
COze.

The U.S. EPA issued several new guidance documents related to the completion of GHG BACT analyses.
The following guidance documents were utilized as resources in completing the GHG BACT evaluation
for the proposed project:

> PSD and Title V Permitting Guidance For Greenhouse Gases, March 2011 (hereafter referred to as
General GHG Permitting Guidance)14

> Guidance For Determining Best Available Control Technology For Reducing Carbon Dioxide Emissions
from Bioenergy Production, (March 2011) (hereafter referred to as Bioenergy Permitting
Guidance)ts

> Available and Emerging Technologies for Reducing Greenhouse Gas Emissions from Industrial,
Commercial, and Institutional Boiler, October 2010 (hereafter referred to as GHG BACT Guidance for
Boilers)16

> Available and Emerging Technologies for Reducing Greenhouse Gas Emissions from the Pulp and Paper
Industry, October 2010 (hereafter referred to as GHG BACT Guidance for Pulp and Paper Industry)??

To complete the GHG BACT evaluation, Enviva also relied on additional resources such as:

> Dryer specifications provided by Enviva
> RBLC database - Searching the newly enhanced RBLC database returned one result for a biomass
fired dryer based on a search for keyword “dryer” and carbon dioxide (CO;) as a pollutant. 18 The

14 U.S. EPA, Office of Air and Radiation, Office of Air Quality Planning and Standards, (Research Triangle Park,
NC: U.S. EPA EPA-HQ-0AR-2010-0841-0001, March 2011).
http://www.epa.gov/nsr/ghgdocs/ghgpermittingguidance.pdf

15 U.S. EPA, Office of Air and Radiation, Office of Air Quality Planning and Standards, (Washington, DC, March

2011). http://www.epa.gov/nsr/ghgdocs/bioenergyguidance.pdf
16 U.S. EPA, Office of Air and Radiation, Office of Air Quality Planning and Standards, (Research Triangle Park,

NC: October 2010). http://www.epa.gov/nsr/ghgdocs/iciboilers.pdf
17.S. EPA, Office of Air and Radiation, Office of Air Quality Planning and Standards, (Research Triangle Park,

NC: October 2010). http://www.epa.gov/nsr/ghgdocs/pulpandpaper.pdf
18 http://cfpub.epa.gov/RBLC/

4-16



1

BACT determination for this dryer was the combustion of biomass and the use of good
combustion/operating practices to control GHGs. The RBLC database returned two results for
dryers based on a search for keyword “dryer” and carbon dioxide equivalent (COze). The BACT
determination for the wood dryer in one record was the use of waste heat from the main boiler to
provide approximately 30% of the energy for drying the wood used in manufacturing pellets. The
second record was for a natural gas dryer in the clay manufacturing industry that demonstrated
BACT with good heating insulation and good combustion practices.

4.4.4.1. ldentification of Potential COze Control Techniques (Step 1)

The following potential COze control strategies for the wood-fired dryer were considered as part of this
BACT analysis:

Carbon capture and storage (CCS)

Selection of lowest carbon fuel

Installation of energy efficient options for the wood-fired dryer

Fuel Switching - According to the GHG BACT Guidance for Boilers, fuel switching is only
applicable to coal-fired and oil-fired boilers; therefore it is not addressed further in this
application.

4.4.4.1.1 Carbon Capture and Storage

EPA’s General GHG Permitting Guidance suggests that carbon capture and storage (CCS) be evaluated as
an available control for substantial, large projects such as steel mills, refineries, and cement plants
where COze emissions levels are in the order of 1,000,000 tpy COze, or for industrial facilities with high-
purity CO; streams.1® However, EPA explained that “[t]his does not mean CCS should be selected as
BACT for such sources.” The proposed wood-fired dryer does not produce a concentrated CO; stream.
Nonetheless, CCS is evaluated as a control option for the proposed project.

CCS is a multi-stage control strategy that involves the separation and capture of CO; emissions from the
GHG emission unit’s exhaust, pressurization of the captured COz, transportation of the pressurized CO;
via pipeline, and finally injection and long-term geologic storage of the captured CO,. Several different
technologies have demonstrated the potential to separate and capture CO;, though these technologies
are at varying stages of development. To date, some of these technologies have been demonstrated at
the laboratory scale only, while others have been proven effective at the slip-stream or pilot-scale.
Numerous projects are currently planned for the full-scale demonstration of CCS technologies.

According to the U.S. EPA guidance for PSD and Title V Permitting of Greenhouse Gases, CCS

...is a promising technology in the early stage of demonstration and commercialization. While it
should be identified as an available control measure in the first step of BACT for the large
combustion source in these high GHG emitting sectors (Fossil-Fuel Fired Power Plants, Cement
Production, and Iron and Steel Manufacturing), it is currently an expensive technology and
unlikely to be selected as BACT in most cases.”®

19 General GHG Permitting Guidance at 42-43.
20 US EPA, Office of Air Quality Planning and Standards, “PSD and Title V Permitting Guidance for Greenhouse
Gases”, March 2011, p. 37.
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It should be noted that the “high GHG emitting sectors” identified in the guidance document do not
include combustion units of the size and nature proposed by Enviva.

In addition to the U.S. EPA permitting guidance for GHG, white papers for GHG reduction options were
reviewed for discussion of CCS technologies. In the Industrial, Commercial, and Institutional Boiler GHG
reduction white paper, a brief overview of the CCS process is provided and the guidance cites the
Interagency Task Force on Carbon Capture and Storage for the current development status of CCS
technologies, which is discussed below.21.22

In the aforementioned Interagency Task Force report on CCS technologies and in a recent update to that
report issued in June 201323, a number of pre and post combustion CCS projects are discussed in detail;
however, many of these projects are in formative stages of development and are predominantly power
plant demonstration projects (and mainly slip stream projects). Capture-only technologies are
technically available; however, the limiting factor is typically the lack of a geographic formation or
pipeline for the carbon to be permanently sequestered.

Beyond power plant CCS demonstration projects, the report and the Carbon Capture and Sequestration
Database (maintained by MIT)?* also discuss industrial CCS projects that are being pursued under the
Industrial Carbon Capture and Storage (ICCS) program.

At present, these research and development industrial deployments are in various stages of planning,
completion, and testing. However, these projects are backed by government funding and selected for

their proximity to available CO; pipelines and geologic formations appropriate for sequestration.

4.4.4.1.2 Selection of the Lowest Carbon Fuel

For GHG BACT analyses, low-carbon intensity fuel selection is the primary control option that can be
considered a lower emitting process. The wood-fired dryer will combust biomass (wood chips and
bark) as the fuel. Selecting low-carbon fuels is the primary control option for GHG emissions. Biomass
is considered by the Intergovernmental Panel on Climate Change (IPCC) to be a carbon neutral fuel, as it
is derived from trees, which are a renewable resource that consume CO; as they grow?s. In addition, the
fuel used in the dryer is a waste material which, if not used in the dryer, would rapidly decompose
releasing both CO2 and methane, a more potent greenhouse gas. Hence, although combustion of biomass
results in the release of more CO2 per unit of heat released than does, for example, natural gas, the CO;
released from combustion of biomass does not result in a long term increase in the CO; content of the
atmosphere, as would be the case with combustion of a fossil fuel. Biomass is available in abundance at
the Facility as a byproduct of the wood pellet making process, and is therefore an economically viable
source of energy for the Facility. The economics of biomass as a fuel is key to the viability of the
proposed project. Therefore, firing biomass as a primary fuel is considered an available option.

21JS EPA, “Available and Emerging Technologies for Reducing Greenhouse Gas Emissions from Industrial,

Commercial and Institutional Boilers,” October 2010, p. 26, http://www.epa.gov/nsr/ghgdocs ficiboilers.pdf

22 “Report of the Interagency Task Force on Carbon Capture and Sequestration,” August 2010,
fossil.energy.gov/programs/sequestration/ccstf/CCSTaskForceReport2010.pdf

23 “Carbon Capture and Sequestration: Research, Development, and Demonstration at the U.S.

Department of Energy”, June 10, 2013, http://www.fas.org/sgp/crs/misc/R42496.pdf

24 http: //sequestration.mitedu/tools/projects/index.html
25 http://www.ipcc.ch/meetings/session25/doc4a4b/vol4.pdf
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Natural gas is the lowest carbon content fossil fuel, and is available at the Facility. However, natural gas
is a much more expensive fuel than biomass for the Facility, and it would not be economically feasible
for the Facility to combust natural gas as a primary fuel in its dryer. Therefore, firing natural gas as a
fuel is only considered an available option. Other “clean fuels” options are not required to be considered
according to the General GHG Permitting Guidance since that would fundamentally redefine the source
by requiring the permit applicant to switch to a primary fuel type other than the type of fuel that the
applicant proposes to use for its combustion processes.26

4.4.4.1.3 Installation of Energy Efficiency Options on the Dryer

Operating practices that increase energy efficiency are a potential control option for improving the fuel
efficiency of the Biomass Boiler and therefore, providing benefit with respect to GHG emissions.

In October 2010, the U.S. EPA provided a white paper that addresses control technologies, energy
efficiency measures, and fuel switching options for industrial, commercial and institutional boilers. The
energy efficiency options listed in the GHG BACT Guidance are:

Burner replacement (for existing units)
Boiler maintenance

Boiler process control

Condensate return

Reduction of flue gas quantities
Minimizing boiler blow down

¢ Reduction of excess air

e Selection of steam turbine

Since some of these boiler options do not apply to the wood-fire dryer, the energy efficient options were
amended as necessary and the options considered for this analysis were:

» Burner efficiency; design efficiency

e Dryer maintenance

¢ Dryer process control

Reduction of flue gas quantities

Reduction/minimization of excess air

Heat/Flue Gas Recovery

Use of thermal oxidizers employing heat recovery (e.g., regenerative or recuperative thermal
oxidizers)

EPA’s GHG BACT Guidance for Pulp and Paper Industry was also considered when amending this list of
energy efficient options since the paper addresses wood products and is the closest related industry to
Enviva’s operations. The paper addresses use of dryers and their energy efficient options.

26 EPA, Office of Air Quality Planning and Standards, “PSD and Title V Permitting Guidance for Greenhouse Gases”,
November 2010, p. 29.




4.4.4.2. Eliminate Technically Infeasible Options

4.4.4.2.1 Carbon Capture and Storage

While potentially available for certain high purity CO; streams, CCS is technically infeasible for the dryer
for the following reasons:

Capture and Compression - Power Demand

CO: capture is achieved by separating CO; from emission sources where it is then recovered in a
concentrated stream that can be sequestered. In a pre-combustion CO; capture scenario, the fuel is
converted in a gasification plant into gaseous components. In this scenario the CO; can be captured
before the gas is mixed with the air in a combustion turbine; thus in this instance the CO; stream is
concentrated and at a high pressure.

Conversely, in a post-combustion capture scenario (such as would be necessary for the capture of CO;
from the wood-fired dryer), CO: is exhausted in the flue gas at atmospheric pressure and a lower
concentration relative to the pre-combustion capture scenario. The post-combustion CO; capture
scenario is problematic because the low pressure and dilute concentration means a high volume of gas
needs to be treated. Additional challenges stem from the impurities in the flue gas that tend to
negatively affect the ability to adsorb C02,27 and the compression of COz would require a substantial
auxiliary power load, resulting in additional fuel consumption (and additional CO;, CH4, and N,O
emissions) to generate the same amount of heat.28

Sequestration - Lack of Sequestration Sink (Geologic or Pipeline)

While capture-only technologies may be available and demonstrated on pilot scales, a remaining hurdle
is the availability of a mechanism (pipeline or geologic formation) to permanently sequester the
captured gas. As shown in the Interagency Report, there is no existing pipeline available in North
Carolina for nearby CO: transport. The closest existing pipeline (partially completed with proposed
extensions) is located hundreds of miles away in Mississippi and Louisiana.2?

In 2009, the U.S. Department of Energy (DOE), National Energy Technology Laboratory granted the
University of South Carolina funds for geologic characterization of the South Georgia Rift basin that
extends from South Carolina into Georgia for CO; storage. This three year research period will begin
with a geologic storage assessment and estimate of CO; storage capacity (ending in September 2013).
Subsequent years of study will determine regional characterization of target CO. storage formation and
finally site-specific characterization with installation of a test hole and evaluation of leakage
pathways.3¢31 Since the availability and proximity of such geologic formations is unknown, carbon
storage in the South Georgia Basin formation or any other candidate geologic sequestration site is not
considered to be a technically feasible option for reducing CO; emissions from the dryer at this time.

27 Carbon Sequestration - CO; Storage, U.S. Department of Energy
http://www.netl.doe.gov/technologies/carbon seq/core rd/co2capture.html.

28 Report of the Interagency Task Force on Carbon Capture & Storage, August 2010, p. 29.

23 Report of the Interagency Task Force on Carbon Capture & Storage, August 2010, Appendix B-1.

30 http:/ /www.netl.doe.gov/publications/factsheets/project/FEQ0001965.pdf

31 Geologic Characterization of the South Georgia Rift Basin For Source Proximal CO; Storage, October 2010,
http://www.netl.doe.gov/publications /proceedings/10 /rcsp/presentations/Thur%20am/Brian%20Dressel
/Waddell.2010%20South%20Carolina%20Partnerships%20Meeting%20Presentatio.pdf.
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Based on the aforementioned technical challenges with capture, compression and storage of COz, CCS as
a combined technology is not considered technically feasible as BACT for reducing CO; emissions from
the dryer. Accordingly, CCS is eliminated as a potential control option in this BACT assessment for CO;
emissions due to technical infeasibility.

4.4.4.2.2 Selection of the Lowest Carbon Fuel

Firing of a lower carbon fuel (natural gas) is a technically feasible option for CO; control. However,
Enviva’s overarching intention is to continue to use the abundant biomass at the Facility as the fuel for
the dryer. In addition, biomass has been recognized by the EPA as a GHG beneficial fuel due to its
renewable nature.

4.4.4.2.3 Installation of Energy Efficiency Options on the Wood-Fired Dryer

Each of the aforementioned energy efficiency options in Step 1 is technically feasible for COze control of
the dryer, with the exception of the use of thermal oxidizers employing heat recovery (e.g. regenerative
or recuperative thermal oxidizers). An RTO is not being permitted as part of this application since
Enviva has discussed in Section 4 of this application that the RTO technology will create NOx emissions
(a problematic pollutant in North Carolina), is not cost effective, and is technically infeasible for the
dryer system.

4.4.4.2.4 Rank Remaining Control Technologies by Effectiveness

Installation of energy efficient options is the remaining technically feasible control option for
minimizing COe emissions from the dryer. Installation of energy efficient options is evaluated in Step 4
of the BACT analysis.

4.4.4.3. Evaluate Most Effective Control Option (Impacts Analysis)

4.4.4.3.1 Selection of the Lowest Carbon Fuel

While natural gas may be a lower emitting carbon fuel than biomass, combustion of clean biomass (as a
primary fuel), is a renewable fuel that has clean energy and GHG benefits, and has financial benefits to
the facility in terms of cost reductions. This assertion is supported by U.S. EPA in the General GHG
Permitting Guidance:

Even before EPA takes further action, however, permitting authorities may consider, when
carrying out their BACT analyses for GHG, the environmental, energy and economic benefits that
may accrue from the use of certain types of biomass and other biogenic sources (e.g., biogas from
landfills) for energy generation, consistent with existing air quality standards. In particular, a
variety of federal and state policies have recognized that some types of biomass can be part of a
national strategy to reduce dependence on fossil fuels and to reduce emissions of GHGs.

Enviva manufactures solid biomass fuels used by energy utilities to generate low-carbon, renewable
energy. The combustion of biomass as a fuel is environmentally beneficial due to its nature as a
renewable fuel. Reliance on natural gas as the primary fuel would reduce the GHG benefits delivered to
Enviva’'s utility customers. Enviva measures and reports all GHG emissions associated with the
production of its fuels to itscustomers. Natural gas is not an acceptable alternative to the wood fuel as it
would increase the lifecycle greenhouse gas footprint of Enviva’s fuels, reducing both their
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environmental and economic value. In addition, were the bark not used as a fuel source for the dryer, it
would create a waste stream requiring disposal.

4.4.4.3.2 Installation of Energy Efficiency Options on the Wood-Fired Dryer

No adverse energy, environmental, or economic impacts are associated with energy efficient operating
practices for reducing COze emissions from the dryer. The environmental benefits include fuel savings
and reduction of GHG emissions, as well as other criteria pollutant emissions, due to the efficiency gains.

4.4.4.4. Select BACT

Ultimately BACT will consist of a combination of best operating practices that implement energy
efficient measures, which are detailed below.

TABLE 4-2. SUMMARY OF ENERGY EFFICIENCY OPTIONS FOR WOOD-FIRED DRYER3?

Energy Efficiency

. Features of Biomass Boiler
Option

The energy system is designed to convert virtually all of the fuel heating
value to useful energy in the dryer. The energy system incorporates a state
of the art control system which allows the operator to optimize the
combustion process. Some of these features include the ability to maintain
accurate moisture content control in the dryer, maintain proper air to fuel
ratios throughout the firing range, and have controlled turndown in the
combustion unit.

Efficient design;
Efficient burners

The grate within the Heat Energy System consists of a multi-zone moving
grate. This allows the final zone to move very slowly to allow complete
carbon burnout within fuel, and thus dump mostly ash into the ash bin,
allowing highest fuel utilization possible and minimal ash disposal.

The conservative design of the dryer and energy system provides a drying
system that requires less maintenance, provides more uptime, and has less
air leakage to the dryer. This design allows the dryer to rotate at a slow
speed which minimizes dryer seal maintenance.

All manufacture O&M guidelines for maintenance will be strictly adhered to
via Enviva’s maintenance program.

Dryer maintenance

The control system is an integrated control system that monitors multiple
key temperatures which in turn optimizes the combustion process and thus
minimizes the amount of exhaust gases to the environment.

Dryer process control

The dryer inlet and outlet air locks have machined metal rotors and
housings which minimize the amount of air leakage into the dryer. The
dryer has a low pressure drop design and tight tolerance metallic seals
which reduce the potential for uncontrolled air leakage in the system.

Reduction of flue gas
quantities

The dryer system is also designed to recycle a significant gas volume to the
furnace as well as the dryer inlet. At50% MCWB, the moisture content of

32 Provided to Gina Hicks and Aimee Andrews (Trinity) from Norb Hintz (Enviva) via email on June 10, 2014.
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Energy Efficiency

. Features of Biomass Boiler
Option

the exhaust gases is higher than 0.51 lbs of water per pound of dry air. Due
to the large amount of heating surface area in the dryer, the dryer rotates at
slow speeds, which minimizes dryer seal infiltration.

Best practices are employed with variable speed fans coupled with
automatic control of dampers for combustion air and an automatic control
of dryer recycle to the furnace. This tight control minimizes oxygen swings
and provides a very stable combustion process. The fuel handling system
reliability keeps the fuel infeed rate aligned with the proper air flow to
optimize the overall combustion process.

Reduction of excess
air

The dryer insulation package is designed to operate in the cold wet
environments typically experienced in the Southeastern USA. The insulation
lagging is designed to protect the insulation from moisture infiltration, but
if it occurs, the insulation is designed to drain and not absorb the moisture.
The outer temperature of the lagging is designed to be less than 140°F, and
in most places the surface temperature is calculated to be around 120°F.

Improved dryer
insulation

This option is not feasible for this dryer application. VOC'’s in the dryer
exhaust stream condense on the heat exchange surfaces and cause blockage
in the heat exchanger. This has been attempted at other sites and was not
successful due to the blocking of the air passages and subsequent loss of
heat transfer.

Flue gas heat
recovery/RTO heat
recovery

Heat cannot be recovered from a thermal device such as an RTO since one
will not be installed as part of this project. An RTO is not being permitted as
part of this application since Enviva has demonstrated that the RTO
technology will create NOx emissions (a problematic pollutant in North
Carolina), is not cost effective, and is technically infeasible for the dryer
system.

Enviva proposes that the GHG BACT be demonstrated by implementing the energy efficient best
operating practices discussed above.

4.5. GREEN WOOD HAMMERMILLS VOC ANALYSIS

The control technology assessment for VOC emitted and subject to PSD review is provided below. PM
review is discussed in Section 4.6

4.5.1. Volatile Organic Compounds (VOC)

VOC emissions are released during the green hammermill process due to the heat generated by
mechanical milling of the dried wood.

4.5.1.1. Identify Control Technologies

VOC emissions can be controlled by VOC add-on oxidation technologies. Based upon a search of RBLC
results and commercially demonstrated technology, the following control technologies are considered in
this evaluation:
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»  Regenerative thermal oxidation (RTO),
¢  Regenerative catalytic oxidation (RCO),
¢  Thermal Catalytic Oxidation (TCO),

e Packed-Bed Catalytic Wet Scrubber, and
*  Bio-oxidation / Bio-filtration.

REGENERATIVE THERMAL OXIDATION: RTOs use a high-density media such as a ceramic-packed bed still
hot from a previous cycle to preheat an incoming VOC-laden waste gas stream. The preheated, partially
oxidized gases then enter a combustion chamber where they are heated by auxiliary fuel (natural gas)
combustion to a final oxidation temperature typically between 760 to 820 °C (1400 to 1500 °F) and
maintained at this temperature to achieve maximum VOC destruction. The purified, hot gases exit this
chamber and are directed to one or more different ceramic-packed beds cooled by an earlier cycle. Heat
from the purified gases is absorbed by these beds before the gases are exhausted to the atmosphere.
The reheated packed-bed then begins a new cycle by heating a new incoming waste gas stream.

REGENERATIVE CATALYTIC OXIDATION: Regenerative catalytic oxidation (RCO) technology is widely used
in the reduction of VOC emissions. It operates in the same fashion as the RTO, but it requires only
moderate reheating to the operating range of the catalyst, approximately 450 oF. Furthermore, RCOs can
achieve a high thermal efficiency of 95% because they utilize a ceramic bed to recapture the heat of the
stream exiting the combustion zone. Particulate control must be placed upstream of an RCO.

THERMAL CATALYTIC OXIDATION: Operating much in the same fashion as an RCO, thermal catalytic
oxidation (TCO), passes heated gases through a catalyst without the regenerative properties attributed
by the ceramic bed used to recapture heat.

PACKED-BED CATALYTIC WET SCRUBBER: This technology is reportedly able to reduce overall VOC
emissions by approximately 30 percent.

B10-0OXIDATION / BIO-FILTRATION: Bio-filtration offers an alternative to thermal or catalytic units. Itis an
air pollution control technology - offering upwards of 80% or more control efficiency - in which VOCs
are oxidized using living micro-organisms on a media bed (sometimes referred to a “bioreactor”). A fan
is typically used to collect or draw contaminated air from a building or process. If the air is not properly
conditioned (heat, humidity, solids), then pre-treatment may be a necessary step to obtain optimum gas
stream conditions before introducing it into the bioreactor. As the emissions flow through the bed
media, the pollutants are absorbed by moisture on the bed media and come into contact with the
microbes. The microbes consume and metabolize the excess organic pollutants, converting them into
CO; and water, much like a traditional oxidation process.

“Mesophilic” microbes are typically used in these systems. Mesophilic microbes can survive and
metabolize VOC materials at conditions up to 110°F to 120°F.

4.5.1.2. Eliminate Technically Infeasible Options

As indicated in the previous subsection, there are a variety of combustion techniques that can be used to
control VOC. However, the following technologies are not practical for VOC control at the Enviva plant:

* Packed Bed Catalytic Scrubber, and
¢ Bio-oxidation / Bio-filtration,
¢ Thermal Catalytic Oxidation (TCO).
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PACKED BED WET SCRUBBER: This technology is still in an early mode of operation at its first full-scale
demonstration in Moncure, NC. Until the technology can demonstrated to operate reliably with an
established VOC control efficiency over an extended period of time, this technology is not considered to
be a feasible control technology.

BIO-OXIDATION / BIO-FILTRATION: In the case of bio-oxidation or bio-filtration, many questions still
remain on the technology’s efficacy to effectively remove VOC and HAP emissions at the Enviva plant.

To our knowledge, use of this technology has not been demonstrated in practice at a pellet
manufacturing facility. Due to the undemonstrated nature of this technology at a pellet manufacturing
facility, it has been eliminated from further consideration in this BACT analysis.

4.5.1.3. Rank Remaining Control Technologies by Effectiveness

After eliminating technically infeasible control options, Enviva has determined the following options
remain and has ranked them in order of greatest to least control of VOC emissions:

*  Regenerative thermal oxidation (RTO) designed for 90% control
*  Regenerative catalytic oxidation (RCO) designed for 90% control

4.5.1.4. Evaluate Most Effective Control Option (Impacts Analysis)

4.5.1.4.1 Regenerative Thermal Oxidation (0.027 lb/ODT VOC)
Economic Impacts

Results of the economic impacts evaluation for operation of the RTO are presented in Tables D-11 and
D-13. Capital and operating costs are based on vendor quotes, OAQPS Manual, and incremental
baghouse capital and annual operating cost. Other cost impacts are estimated using EPA cost
methodologies. Table D-11 presents a breakout of costs used in the economic impacts evaluation.

As shown in Tables D-13, the cost-effectiveness of operation of the RTO is approximately $9,813/ton
VOC, which is considered cost prohibitive.

Energy Impacts
The additional energy required to operate the RTO is about 1.13 x 106 KWH/yr.

Environmental Impacts

There are adverse impacts from the operation of an RTO in the form of increased emissions of criteria
pollutants, particularly NOy, and GHGs emitted as by-products of natural gas used for supplemental fuel
and actual VOC destruction.

4.5.1.4.2 Regenerative Catalytic Oxidation (0.027 lb/ODT VOC)

Economic Impacts
Results of the economic impacts evaluation for operation of the RCO are presented in Tables D-12 and

D-13. Capital and operating costs are based on vendor quotes, 0AQPS Manual, and incremental
baghouse capital and annual operating cost. Other cost impacts are estimated using EPA cost
methodologies. Table D-12 presents a breakout of costs used in the economic impacts evaluation.
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As shown in Tables D-15, the cost-effectiveness of operation of the RCQ is approximately $10,731 /ton
VOC, which is considered cost prohibitive.

Energy Impacts
The additional energy required to operate the RCO is about 3.24 x 105 KWH /yr.

Environmental Impacts
There are adverse impacts from the operation of an RCO in the form of increased emissions of criteria

pollutants, particularly NO,, and GHGs emitted as by-products of natural gas used for supplemental fuel
and actual VOC destruction.

4.5.1.5. Select BACT

Since the RTO and RCO abatement technology are deemed cost prohibitive, the plant will utilize good
operating and maintenance procedures to achieve the proposed BACT of 0.27 1b/ODT.

4.6. DRY HAMMERMILLS/ HAMMERMILL AREA BAGHOUSE/ GREEN WOOD
HAMMERMILLS / PELLET MILL FEED SILO/ PELLET MILL FINES BIN/ DRY WOOD
HANDLING/ FINISHED PRODUCT HANDLING

4.6.1. Particulate Matter (TSP/PM1o)

TSP/PM1¢/PM:;5 emissions from the green wood hammermills, dry hammermills, hammermills area,
dried wood handling, pellet mill feed silo, pellet mill fines bin, and finished product handling sources will
be controlled with fabric filtration or bin vent filtration systems. These filters are capable of achieving
the lowest achievable emission rates of potentially applicable particulate matter control devices for
filterable PM. The proposed PM /PM1o/PM:; BACT for the green wood hammermills, pellet mill feed
silo, pellet mill fines bin, and dry wood handling, is based on an outlet grain loading factor of 0.004 gr/cf,
which approaches the lowest emission levels reliably achieved using fabric filter control. For the dry
hammermills and finished product, since speciation is known for the PM; 5, the proposed PM
/PMio/PM,s BACT is 0.004/ 0.004/ 0.000014 gr/cf using fabric filter control and available PM
speciation.

4.7. DRY HAMMERMILLS VOC ANALYSIS

4.7.1. Volatile Organic Compounds (VOC)

In addition to particulate emissions, some VOC emissions will be emitted from the dry hammermills.

4.7.1.1. Identify Control Technologies

VOC emissions can be controlled by VOC add-on oxidation technologies. Based upon a search of RBLC
results and commercially demonstrated technology, only the following control technologies are
considered in this evaluation:
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¢  Regenerative thermal oxidation (RTO),
e Regenerative catalytic oxidation (RCO),
e  Thermal Catalytic Oxidation (TCO),

e  Packed-Bed Catalytic Wet Scrubber, and
e  Bio-oxidation / Bio-filtration.

REGENERATIVE THERMAL OXIDATION: RTOs use high-density media such as a ceramic-packed bed still hot
from a previous cycle to preheat an incoming VOC-laden waste gas stream. The preheated, partially
oxidized gases then enter a combustion chamber where they are heated by auxiliary fuel (natural gas)
combustion to a final oxidation temperature typically between 760 to 820 °C (1400 to 1500 °F) and
maintained at this temperature to achieve maximum VOC destruction. The purified, hot gases exit this
chamber and are directed to one or more different ceramic-packed beds cooled by an earlier cycle. Heat
from the purified gases is absorbed by these beds before the gases are exhausted to the atmosphere.
The reheated packed-bed then begins a new cycle by heating a new incoming waste gas stream.

REGENERATIVE CATALYTIC OXIDATION: Regenerative catalytic oxidation (RCO) technology is widely used
in the reduction of VOC emissions. It operates in the same fashion as the RTO, but it requires only
moderate reheating to the operating range of the catalyst, approximately 450 °F. Furthermore, RCOs can
achieve a high thermal efficiency of 95% because they utilize a ceramic bed to recapture the heat of the
stream exiting the combustion zone. Particulate control must be placed upstream of an RCO.

THERMAL CATALYTIC OXIDATION: Operating much in the same fashion as an RCO, thermal catalytic
oxidation (TCO), passes heated gases through a catalyst without the regenerative properties attributed
by the ceramic bed used to recapture heat.

PACKED-BED CATALYTIC WET SCRUBBER: This technology is reportedly able to reduce overall VOC
emissions by approximately 30 percent.

B10-0XIDATION / BIO-FILTRATION: Bio-filtration offers an alternative to thermal or catalytic units. It is an
air pollution control technology - offering upwards of 80% or more control efficiency - in which VOCs
are oxidized using living micro-organisms on a media bed (sometimes referred to as a “bioreactor”). A
fan is typically used to collect or draw contaminated air from a building or process. If the air is not
properly conditioned (heat, humidity, solids), then pre-treatment may be a necessary step to obtain
optimum gas stream conditions before introducing it into the bioreactor. As the emissions flow through
the bed media, the pollutants are absorbed by moisture on the bed media and come into contact with the
microbes. The microbes consume and metabolize the excess organic pollutants, converting them into
€O and water, much like a traditional oxidation process.

“Mesophilic” microbes are typically used in these systems. Mesophilic microbes can survive and
metabolize VOC materials at conditions up to 110°F to 120°F.

4.7.1.2. Eliminate Technically Infeasible Options

As indicated in the previous subsection, there are a variety of combustion techniques that can be used to
control VOC. However, the following technologies are not practical for VOC control at the Enviva plant:

e  Packed Bed Catalytic Scrubber, and
¢  Bio-oxidation / Bio-filtration,
e  Thermal Catalytic Oxidation (TCO).
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PACKED BED WET SCRUBBER: This technology is still within an early mode of operation at its first full-
scale demonstration in Moncure, NC. Until the technology can demonstrated to operate reliably with an
established VOC control efficiency over an extended period of time, this technology is not considered to
be a clearly feasible control technology.

BI10-0XIDATION / BIO-FILTRATION: In the case of the bio-oxidation or bio-filtration, many questions still
remain on the technology’s efficacy to effectively remove VOC and HAP emissions at the Enviva plant.

To our knowledge, use of this technology has not been demonstrated in practice at a pellet
manufacturing facility. Due to the undemonstrated nature of this technology at a pellet manufacturing
facility, it has been eliminated from further consideration in this BACT analysis.

4.7.1.3. Rank Remaining Control Technologies by Effectiveness
After eliminating the technically infeasible control options, Enviva has determined the following options
remain and has ranked them in order of greatest to least control of VOC emissions:

¢ Regenerative thermal oxidation (RTO) designed for 90% control efficiency with additional PM
control (baghouse).

s  Regenerative catalytic oxidation (RCO) designed for 90% control efficiency with upgraded PM
control (baghouse).

4.7.1.4. Evaluate Most Effective Control Option (Impacts Analysis)

4.7.1.4.1 Regenerative Thermal Oxidation (0.024 lb/0ODT VOC)

Economic Impacts
Results of the economic impacts evaluation for operation of the RTO are presented in Tables D-15 and

D-17. Capital and operating costs are based on vendor quotes and OAQPS Manual. Other cost impacts
are estimated using EPA cost methodologies. Table D-17 presents a breakout of costs used in the
economic impacts evaluation.

As shown in Tables D-16, the cost-effectiveness of operation of the RTQ is approximately $52,643 /ton
VOC, which is considered cost prohibitive.

Energy Impacts
The additional energy required to operate the RTO is about 4.4 x 106 KWH /yr.

Environmental Impacts
There are adverse impacts from the operation of an RTO in the form of increased emissions of criteria

pollutants and GHGs emitted as by-products of natural gas used for supplemental fuel and actual VOC
destruction.

4.7.1.4.2 Regenerative Catalytic Oxidation (0.024 |b/ODT VOC)

Economic Impacts

Results of the economic impacts evaluation for operation of the RCO are presented in Tables D-16 and
D-17. Capital and operating costs are based on vendor quotes and OAQPS Manual. Other cost impacts
are estimated using EPA cost methodologies. Table D-17 presents a breakout of costs used in the
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economic impacts evaluation. A detailed discussion of key cost estimates is provided in the following
text.

As shown in Table D-16, the cost-effectiveness of operation of the RCO is approximately $41,981/ton
VOC, which is considered cost prohibitive.

Energy Impacts
The additional energy required to operate the RCO is about 1.41 x 106 KWH /yr.

Environmental Impacts

There are adverse impacts from the operation of an RCO in the form of increased emissions of criteria
pollutants, particularly NOy, and GHGs emitted as by-products of natural gas used for supplemental fuel
and actual VOC destruction.

4.7.1.5. Select BACT

Since the RTO and RCO abatement technologies are deemed cost prohibitive, the plant will utilize good
operating and maintenance procedures to achieve the proposed BACT of 0.24 Ib/ODT on an annual
average basis.

4.8. PELLET COOLERS

The pellet presses discharge formed pellets through one of six pellet coolers. Cooling air is passed
through the pellets. At this point, the pellets contain a small amount of wood fines, which are swept out
with the cooling air and are controlled utilizing six high efficiency cyclones operating in parallel (one for
every cooler) prior to discharge to the atmosphere. The control technology assessment for each
compound subject to PSD review is provided below.

4.8.1. Particulate Matter (TSP/PM1o)

Particulate matter (TSP/PM10/PM; ;) is emitted as both filterable and condensable particulate matter.
As stated earlier, Enviva has designed the pellet coolers to have one high efficiency cyclone operating
per pellet cooler prior to discharge to the atmosphere. However in order to effectively evaluate all
options, baseline emissions are based on no control of particulate matter.

4.8.1.1. Ildentify Control Technologies

Potentially applicable PM add-on control technologies are:

¢ Cyclones,
s Baghouse, and
¢ Electrostatic Precipitator (ESP).

Cyclone/ Multiclone: Cyclone separators, which can be arranged in series as a multiclone, remove
solids from the air stream by application of centrifugal force. Typically, the particle-laden gas enters the
top of the cyclone tangentially to the barrel, which causes the gas to spin inside the device. Because of
the shape of the device, the gas turns and forms a vortex in the center of the device as it moves upward
to the exit duct. The particles are removed by centrifugal force, which drives them to the wall of the
collector where they fall to the bottom due to gravity. Cyclones are efficient in removing larger, denser
particles but are not as effective for fine particle removal (less than 10 um diameter).
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Baghouse: A fabric filtration device (baghouse]) consists of a number of filtering elements (bags) along
with a bag cleaning system contained in a main shell structure incorporating dust hoppers. Fabric filters
use fabric bags as filters to collect particulate matter. The particulate-laden gas enters a fabric filter
compartment and passes through a layer of particulate and filter bags. The collected particulate forms a
cake on the bag, which enhances the bag’s filtering efficiency. However, excessive caking will increase
the pressure drop across the fabric filter and reduce its efficiency.

Electrostatic Precipitator: Electrostatic precipitators (ESPs) remove particles from a gas stream
through the use of electrical forces. Discharge electrodes apply a negative charge to particles passing
through a strong electrical field. These charged particles then migrate to a collecting electrode having
an opposite, or positive, charge. Collected particles are removed from the collecting electrodes by
periodic mechanical rapping.

4.8.1.2. Eliminate Technically Infeasible Options

Baghouses and ESPs are both technically feasible. However, since baghouses can generally be designed
to be as efficient as ESPs, only baghouse control was considered in the analysis. Evaluation of baghouse
controls was considered logical to allow for a side-by-side comparison of the cyclone to baghouse
control options evaluated in the BACT evaluation. It is important to note there is some risk of explosion
associated with the installation of a baghouse on this type of technology.

4.8.1.3. Rank Remaining Control Technologies by Effectiveness

After eliminating the technically infeasible control options, Enviva has determined the following options
remain and has ranked them in order of greatest to least control of particulate matter emissions:

e Baghouse designed for 97% control efficiency for PM.
¢ Cyclone designed for 90% control efficiency for PM.

4.8.1.4. Evaluate Most Effective Control Option (Impacts Analysis)

4.8.1.4.1 Baghouse (0.0066 gr/cf TSP, 0.0017 g/cf PMig, 0.00021 gr/cf PM;.s)

Economic Impacts
Results of the economic impacts evaluation for operation of the baghouse on the pellet coolers are

presented in Tables D-21a, b and c¢. Three separate tables present the cost impacts evaluations for PM,
PMjo, and PM; s particle size fractions. Capital and operating costs are based on vendor quotes, OAQPS
Manual, and past permitting experience

As shown in Tables D-20a, b, and ¢ the cost-effectiveness of operation of the a baghouse compared with
the use of using cyclones has an incremental cost effectiveness of $24,098/ton PM, $92,776 /ton PMy,
and $757,353 ton PMas which is considered cost prohibitive.

Energy Impacts
The additional energy required to operate the baghouse about 1.2 x 106 KWH/yr.

Environmental Impacts
There are no adverse impacts from the operation of baghouse.
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4.8.1.4.2 Cyclones (0.022 gr/cf TSP, 0.0057 g/cf PM1o, 0.0007 gr/cf PM;.5)

Economic Impacts
Results of the economic impacts evaluation for operation of the cyclones on the pellet coolers are

presented in Tables D-21a, b and c¢. Three separate tables evaluate the cost effectiveness for PM, PMio,
and PM;s. Capital and operating costs are based on vendor quotes, the OAQPS Manual, and past
permitting experience

As shown in Tables D-21a, b, and c the cost-effectiveness of operation of the cyclones is $188/ton PM,
$724 /ton PM1,, and $5,897/ton PMzs which is not considered cost prohibitive.

Energy Impacts
The additional energy required to operate the cyclones is about 1.2 x 106 KWH/yr.

Environmental Impacts
There are no adverse impacts from the operation of cyclones as BACT.

4.8.1.5. Select BACT

The proposed BACT emission rate for the pellet cooler cyclones is 0.022 gr PM/cf, 0.0057 gr PMyo/cf,
and 0.0007 gr PMas/cf. These levels are considered near the lowest levels reliably achieved via cyclone
control.33

4.8.2. Volatile Organic Compounds (VOC)

VOC emissions are released during the pelletization and cooling process due to the heat generated by
mechanical compression during compression.

4.8.2.1. Identify Control Technologies

VOC emissions can be controlled by VOC add-on oxidation technologies. Based upon a search of RBLC
results and commercially demonstrated technology, only the following control technologies are
considered in this evaluation:

Regenerative thermal oxidation (RTO},
Regenerative catalytic oxidation (RCO),
Thermal Catalytic Oxidation (TCO),
Packed-Bed Catalytic Wet Scrubber, and
Bio-oxidation / Bio-filtration.

REGENERATIVE THERMAL OXIDATION: RTOs use high-density media such as a ceramic-packed bed still hot
from a previous cycle to preheat an incoming VOC-laden waste gas stream. The preheated, partially
oxidized gases then enter a combustion chamber where they are heated by auxiliary fuel (natural gas)
combustion to a final oxidation temperature typically between 760 to 820 °C (1400 to 1500 °F) and
maintained at this temperature to achieve maximum VOC destruction. The purified, hot gases exit this
chamber and are directed to one or more different ceramic-packed beds cooled by an earlier cycle. Heat

33 Air & Waste Management Association, Table 4 - Cyclone and Fabric Filter Performance, “Air Pollution
Control Manual,” 2000.
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from the purified gases is absorbed by these beds before the gases are exhausted to the atmosphere.
The reheated packed-bed then begins a new cycle by heating a new incoming waste gas stream.

REGENERATIVE CATALYTIC OXIDATION: Regenerative catalytic oxidation (RCO) technology is widely used
in the reduction of VOC emissions. It operates in the same fashion as the RTO, but it requires only
moderate reheating to the operating range of the catalyst, approximately 450 °F. Furthermore, RCOs can
achieve a high thermal efficiency of 95% because they utilize a ceramic bed to recapture the heat of the
stream exiting the combustion zone. Particulate control must be placed upstream of an RCO.

THERMAL CATALYTIC OXIDATION: Operating much in the same fashion as an RCO, thermal catalytic
oxidation (TCO), passes heated gases through a catalyst without the regenerative properties attributed
by the ceramic bed used to recapture heat.

PACKED-BED CATALYTIC WET SCRUBBER: This technology is reportedly able to reduce overall VOC
emissions by approximately 30 percent.

B10-0XIDATION / BIO-FILTRATION: Bio-filtration offers an alternative to thermal or catalytic units. It isan
air pollution control technology - offering upwards of 80% or more control efficiency - in which VOCs
are oxidized using living micro-organisms on a media bed (sometimes referred to as a “bioreactor”). A
fan is typically used to collect or draw contaminated air from a building or process. If the air is not
properly conditioned (heat, humidity, solids), then pre-treatment may be a necessary step to obtain
optimum gas stream conditions before introducing it into the bioreactor. As the emissions flow through
the bed media, the pollutants are absorbed by moisture on the bed media and come into contact with the
microbes. The microbes consume and metabolize the excess organic pollutants, converting them into
CO: and water, much like a traditional oxidation process.

“Mesophilic” microbes are typically used in these systems. Mesophilic microbes can survive and
metabolize VOC materials at conditions up to 110°F to 120°F.

4.8.2.2. Eliminate Technically Infeasible Options

As indicated in the previous subsection, there are a variety of combustion techniques that can be used to
control VOC. However, the following technologies are not practical for VOC control at the Enviva plant:

e  Packed Bed Catalytic Scrubber,
e  Bio-oxidation / Bio-filtration, and
e Thermal Catalytic Oxidation (TCO).

PACKED BED WET SCRUBBER: This technology is still in an early startup mode of operation at its first full-
scale demonstration in Moncure, NC. Until the technology can be demonstrated to operate reliably with
an established VOC control efficiency over an extended period of time, this technology is not considered
to be a feasible control technology.

BI10-0OXIDATION / BIO-FILTRATION: In the case of bio-oxidation or bio-filtration, many questions still
remain on the technology’s efficacy to remove effectively VOC and HAP emissions at the Enviva plant.

To our knowledge, use of this technology has not been demonstrated in practice at a pellet
manufacturing facility. Due to the undemonstrated nature of this technology at a pellet manufacturing
facility, it has been eliminated from further consideration in this BACT analysis.
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4.8.2.3. Rank Remaining Control Technologies by Effectiveness

After eliminating the technically infeasible control options, Enviva has determined the following options
remain and has ranked them in order of greatest to least control of VOC emissions:

¢  Regenerative thermal oxidation (RTO) designed for 90% control efficiency with additional PM
control (baghouse).

»  Regenerative catalytic oxidation (RCO) designed for 90% control efficiency with upgraded PM
control (baghouse).

4.8.2.4. Evaluate Most Effective Control Option (Impacts Analysis)

As demonstrated in Section 4.5.1, baghouse control on the pellet coolers was determined to not be cost
effective based on incremental cost effectiveness over cyclone control. However, in order to consider
additional VOC control using either an RTO or RCO, additional PM reduction is required to prevent
catalyst blinding in an RCO and media plugging in either an RCO or RTO. Therefore, use of RCO and
RTO on the pellet coolers is presumed to require use of bagfilter instead of cyclones for improved PM
control to protect the operational stability of the RCO and RTO. In order to account for this required
upgrade, the incremental capital and annual operating costs for use of bagfilters instead of cyclones has
been added to the capital and annual operating costs of RTO and RCO controls. Please refer to the PM
BACT analysis for the pellet coolers for calculation of capital and operating costs of bagfilter and cyclone
controls.

4.8.2.4.1 Regenerative Thermal Oxidation (0.08 b/0ODT VOC)

Economic Impacts
Results of the economic impacts evaluation for operation of the RTO are presented in Tables D-22 and

D-24. Capital and operating costs are based on vendor quotes, the OAQPS Manual, and incremental
baghouse capital and annual operating cost. Other cost impacts are estimated using EPA cost
methodologies. Table D-24 presents a breakout of costs used in the economic impacts evaluation. .

As shown in Table D-24, the cost-effectiveness of operation of the RTO is approximately $11,945/ton
VOC, which is considered cost prohibitive.

Energy Impacts
The additional energy required to operate the RTO is about 4.3 x 106 KWH /yr.

Environmental Impacts
There are adverse impacts from the operation of an RTO in the form of increased emissions of criteria

pollutants, particularly NO,, and GHGs emitted as by-products of natural gas used for supplemental fuel
and actual VOC destruction.

4.8.2.4.2 Regenerative Catalytic Oxidation (0.08 (b/ODT VOC)

Economic Impacts
Results of the economic impacts evaluation for operation of an RCO are presented in Tables D-23 and D-

24, Capital and operating costs are based on vendor quotes, 0OAQPS Manual, and incremental baghouse
capital and annual operating cost. Other cost impacts are estimated using EPA cost methodologies.
Table D-24 presents a breakout of costs used in the economic impacts evaluation. A detailed discussion
of key cost estimates is provided in the following text.
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As shown in Table D-24, the cost-effectiveness of operation of the RCO is approximately $11,233 /ton
VOC, which is considered cost prohibitive.

Energy Impacts
The additional energy required to operate the RCO is about 1.48 x 106 KWH /yr.

Environmental Impacts
There are adverse impacts from the operation of an RTO in the form of increased emissions of criteria

pollutants, particularly NOy, and GHGs emitted as by-products of natural gas used for supplemental fuel
and actual VOC destruction.

4.8.2.5. Select BACT

Since the RTO and RCO abatement technologies are deemed cost prohibitive, the plant will utilize good
operating and maintenance procedures to achieve the proposed BACT of 0.85 Ib/ODT on an annual
average basis.

4.9. LOG BARK HOG/ LOG CHIPPING/ DIESEL STORAGE TANKS

VOC emissions from these emission sources are considered fugitive emissions and add on emission
controls are not practicable. There are no known good operating practices that would reduce emissions.
Therefore, no control is proposed for VOC emissions for these emission sources.

4.10. GREEN WOOD HANDLING & STORAGE PILE- PM, PM10, PM2.5, VOC

PM/PM10/PM: s emissions from the storage pile and handling are considered fugitive source emissions.
As presented in emission calculations in this application, PM emissions from the green wood storage
piles and green wood handling are negligible due to the high inherent moisture content of green wood.
Thus use of water sprays or chemical suppressants is unnecessary and would result in notable increases
in emissions of criteria pollutants from the dryer due to combustion of additional fuel to remove the
additional moisture that would be added.

In addition to particulate emissions, fugitive VOC will be emitted. There are no practicable methods for
reduction of VOC emissions from these sources.

4.11. ROADS - PM, PM1o, PM; 5

Raw material delivery, pellet loadout, and employee traffic will result in fugitive particulate matter
emissions from paved roads at the site.

Based on observation at other Enviva facilities, it is anticipated that watering of paved roads is generally
unnecessary due to low soil loading; however, Enviva proposes to water areas of paved roads as needed.
This technique reduces emissions by an estimated 90 percent as documented in the emission
calculations in Appendix B and is proposed as BACT for paved roads.

4.12. EMERGENCY FIRE PUMP & EMERGENCY GENERATOR

A 250 hp emergency generator and 250 hp fire pump will be installed as part of this project. Each
diesel-fired engine will be certified to meet the emissions standards of NSPS Subpart IIIl. All engines
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will be fired with only ultra-low sulfur diesel (ULSD) with a maximum sulfur content of 0.0015 weight
percent (15 ppmw).

The following NSPS emission limits will apply to proposed two emergency engines and effectively set
the floor for BACT for these units for certain pollutants:

o CO limit of 3.5 g/KW-hr
o PM limit of 0.20 g/kW-hr
° NMHC + NOX limit of 4.0 g/kW-hr

Other than for use during emergency service, the emergency fire pump and emergency generator
engines are limited to a maximum of 100 hours per year of operation for maintenance and readiness
testing under the NSPS standards of Subpart Illl. Enviva will use non-resettable hour meters to monitor
and record the monthly engine operation to ensure non-emergency operation does not exceed 100
hours for each rolling 12-month period.

Add-on controls for the fire pump and generator are impractical given the intermittent operation of
these sources. Accordingly, Enviva proposes BACT for CO, PM, and NMHC+ NOx these engines to be
good combustion practices (i.e., operate under manufacturer’s guidance), to ensure compliance with all
applicable requirements of NSPS Subpart IIII for the fire pump and generator, including the use of low
sulfur fuel, and to limit annual non-emergency operation to 100 hours per year per engine. No specific
emission limits beyond those required by NSPS Subpart IIII are necessary.

GHG emissions will be limited by restricting the use of the NSPS-compliant engines to maintenance,
readiness testing and emergency use only. The only appropriate method of reducing GHG emissions is
selection of fuel-efficient engines, which obviously minimizes COz, CHs, and N;O emissions. Since new,
NSPS-compliant engines will be utilized, the engines will be fuel efficient. Since ultimate engine
selection must necessarily take into account reliability in emergency operation, instead of a specific
emissions standard, Enviva proposes a work practice standard of limiting operation of the engines to
maintenance, readiness testing and emergency use only.
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4.13. SUMMARY OF PROPOSED BACT EMISSIONS LIMITS

Table 4-3: Proposed BACT Table

Source Pollutant Control/Operation Enil::i)zsle;mi ¢ . :;;);:sle“
NO, Good combus tion.practices; 0.200 Ib/MMBtu
bumer design
Dryer System TSP/PM10/PM2 s (filterable) Cyclones + WESP 0.105 b/ODT
voC Process Design 1.07 Ib/ODT (annual)
Cco Process Design 0.21 —~=bODT.
Green Wood TSP/PM10/PM2 5 (filterable) Bin Vent Filter 0.004 gr/cf
Hammermils Good operating & maintenance
VOoC 027 Ib/ODT (annual)
procedures
Hammermill Area TSP/PM10/PM2 s (filterable) Bin Vent Filter 0.004 gr/ct
Dry Hammermills TSP/PM 10/PM2 5 (filterable) Cyclones + Fabric Filter 003&21(:04/ gr/cf
VoC Process Design 0.24 Ib/ODT (annual)
Pellet Mill Feed Silo TSP/PM10/PM2 5 (filterable) Bin Vent Filter 0.004 gr/cf
Pellet Mill Fines Bin TSP/PM10/PM2 5 (filterable) Bin Vent Filter 0.004 gr/cf
Final Product Handling | TSP/PM10/PMz s (filterable) Fabric Filter 0.0(;;/03.1(:04/ grcf
Pellet Coolers TSP/PM10/PM2 5 (filterable) Cyclones 002()”0809705 7 gr/cf
vOoC Process Design 0.85 b/ODT (annual)
Log Bark Hog vOoC Fugitive - N/A N/A NA
Chipper voC Fugitive - N/A N/A NA
Storage Tanks VOC Fugitive - N/A N/A N/A
Green Wood Handling TSP/PM10/PM2s Inherent Moisture N/A N/A
. TSP/PM10/PM2s Inherent Moisture N/A N/A
Storage Piles -
VvoC Fugitive - N/A N/A N/A
Roads TSP/PM1o/PM2s Paving & Water Spray N/A N/A
Emergency Generator All Pollutants NSPS Certification N/A NA
Firewater Pump All Pollutants NSPS Certification N/A NA
Backup Chipper All Pollutants NSPS Certification N/A NA
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