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1.0 Introduction and Purpose of Application
1.1 Facility Description & Proposed Change

North Carolina Renewable Power — Lumberton, LLC (NCRP) currently holds Title V Permit No.
05543128 with an expiration date of August 31, 2022 for a power plant in Lumberton, Robeson
County, North Carolina (the “facility”).

NCRP fires non-Commercial and Industrial Solid Waste Incineration (CISWI) subject wood,*
poultry litter, and poultry cake in its two stoker boilers (ID Nos. ES-1A and ES-1B). The boilers
produce steam used to generate electricity in the existing turbine and sold to the local utility.
Condensed hot water from the steam turbine is used as the heat source for the facility’s belt dryers.

The boilers are equipped with several different controls to reduce pollutant emissions. Each boiler is
equipped with a selective non-catalytic reduction (SNCR) system (ID Nos. CD-1A3 and CD-1B3) to
reduce emissions of nitrogen oxides (NOx). After treatment with ammonia (NHs) in the SNCR
system, the exhaust gas is sent to multiclones (ID Nos. CD-1A2 and CD-1B2) followed by a
common bagfilter (ID No. CD-1C) to reduce the particulate matter (PM) emissions. Sulfur dioxide
(SO,) and acid gas, including hydrogen chloride (HCI), will be controlled by a dry sorbent injection
(DSI) system (ID No. CD-1C4)?, which will inject either sodium sesquicarbonate (trona), sodium
bicarbonate, or hydrated lime in the flue gas exhaust between the multiclones and the bagfilter. Egg
shells are also added to the fuel to help control emissions of SO, and acid gases, although no removal
efficiency is credited to the egg shells for the purpose of evaluating potential emissions.

NCRP is also permitted to operate four belt dryers (ID Nos. ES-17, ES-18, ES-19, and ES-21) and a
drum dryer (ID No. ES-22). Construction on three belt dryers (ID Nos. ES-17, ES-18, and ES-19)
has been completed, and the units are operational. Construction of the fourth belt dyer (ID No. ES-
21) and the drum dryer has not yet begun. The belt dryers are used to reduce the moisture content of
wood chips from 50% to 7% through indirect heat. Hot water from the condenser on the steam
turbine serves as the sole source of heat for the belt dryers. Each belt dryer is permitted at a
maximum capacity of 30 tons of wood chips per hour. The primary purpose of the belt dryers is to
dry wood chips to be sold offsite as product. The drum dryer will have a natural gas-fired burner and
will be controlled by a multi-cyclone (ID No. CD-6) and a regenerative thermal oxidizer (ID No.
CD-7). Although the dryers can be used to dry wood chips to fuel the boilers, this situation is highly
unlikely. The drum dryer will primarily be used to dry and "sanitize" wood chips for sale to
customers as product, but some of the drum dryer's output will be fuel for the boilers.

Background and PSD Application

NCRP acquired ownership of the facility from the prior owner/operator in February 2015. On March
19, 2015, NCRP submitted an air permit application to the North Carolina Division of Air Quality
(NCDAQ) to remove coal, No. 2 and No. 4 fuel oil, tire-derived fuels, pelletized paper, and fly ash
briquettes from the fuel mix and to add non-CISWI poultry litter as a permitted fuel for its two
boilers (ID Nos. ES-1A and ES-1B). NCDAQ issued the requested modification, Air permit No.
055437121, on May 29, 2015 incorporating these changes. Upon issuance of the modification, the

! Non-cIswi subject wood means wood which is not a solid waste as defined in 40 CFR 258.2, pursuant to 40 CFR
241.2.

2 The common bagfilter (ID No. CD-1C) and DSI system (ID No. CD-1C4) were permitted with the issuance of Air
Permit No. 05543728 on July 29, 2021.
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boilers were permitted to fire only non-CISWI subject wood and poultry litter. As part of that
modification, NCRP also requested facility-wide emissions limitations for carbon monoxide (CO),
NOy, and SO, of 250 tons per year (tpy), each, to establish the facility as a minor source under
Prevention of Significant Deterioration (PSD) regulations. The emission estimates indicating that
compliance with the PSD limits could be achieved were based on stack testing from a similar facility
in North Carolina.

When NCRP acquired ownership of the facility, it had not operated since 2009. On July 7, 2015, the
boilers were restarted firing only non-CISWI subject wood. Poultry litter was added to the fuel mix
for the first time on October 16, 2015. The CO emissions from the boilers are monitored by a
continuous emissions monitoring system (CEMS), and these emissions were observed to be higher
than anticipated upon restart of the boilers after permit issuance. Because the cumulative CO
emissions approached the 250 tpy PSD avoidance limit, the Permittee voluntarily shut down the
boilers on March 7, 2016.

On June 30, 2016, NCRP entered into a Special Order by Consent (referred to as the First SOC) with
NCDAQ that allowed NCRP to restart the boilers following the completion of boiler maintenance.
These activities included unplugging air tube heaters, unplugging economizer tubes, repairing the
soot blower, repairing leakage in the boiler penthouse, replacing missing dampers in the fuel
distribution spouts, and reconfiguring the over-fire air system. The First SOC also specified CO
emissions limits that would trigger NCRP to submit a compliance plan and/or enter into a second
SOC. The First SOC became effective on August 1, 2016.

NCRP restarted the boilers on August 13, 2016 after conducting maintenance on the boilers pursuant
to the First SOC. During the month of September 2016, CO emissions from the boilers totaled 46.2
tons per month, which triggered the Permittee to prepare a compliance plan and enter into a second
SOC. Cumulative CO emissions from the facility also totaled 263.7 tpy during the month of
September 2016, in excess of the PSD avoidance limitation for CO. NCRP submitted a compliance
plan to NCDAQ on October 28, 2016 indicating that it intended to submit a PSD permit application
for the facility.

On January 25, 2017, NCRP entered into a second SOC (referred to as the Second SOC) with
NCDAQ to address noncompliance with PSD for exceeding 250 tpy of CO emissions. Among other
requirements, the Second SOC required the Permittee to submit a retroactive PSD application for the
2015 modification to permit poultry litter as fuel no later than 30 days from the effective date of the
second SOC. The Second SOC became effective on February 27, 2017, and the PSD application was
received on March 29, 2017, which was 30 days after the effective date of the second SOC. The
PSD application was deemed incomplete for PSD purposes because the required air dispersion
modeling was not included in the application. The required air dispersion modeling was
subsequently received on October 29, 2017, at which point the PSD application was deemed
complete.

From the receipt of the complete PSD permit application, NCDAQ and NCRP have worked to draft a
PSD permit for the 2015 permit modification. An outline of these activities is provided in Section
1.4 below. Throughout this time period, NCRP continued to experience maintenance issues with its
boilers (ID Nos. ES-1A and ES-1B), and voluntarily shut down its boilers on November 1, 2020 due
to these ongoing issues. On June 23, 2021, NCRP submitted an addendum to the PSD permit
application to request authorization to conduct various maintenance, repair, and replacement
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activities on the boilers (ID Nos. ES-1A and ES-1B), including replacement and reconfiguration of
certain component boiler parts, as further described below in Section 2.1 of this review.

This PSD permit application will be processed as a significant permit modification pursuant to 15A
NCAC 02Q .0501(b)(1). The Permittee has requested the Director exercise his discretion under 15A
NCAC 02Q .0521(g) to submit the draft PSD permit for public hearing prior to permit issuance.

1.2 Plant Location

The facility is located at 1866 Hestertown Road, Lumberton, North Carolina, which is in central
Robeson County. The current Clean Air Act Section 107 attainment status designations for areas in
the State of North Carolina are summarized in 40 CFR 81.334. Robeson is classified as better than
national standards for total suspended particulates (TSP) and for SO,. The entire State of North
Carolina is designated as “unclassifiable/attainment” for carbon monoxide (CO) and ozone (1-hour
standard). Robeson County is designated as “unclassifiable/ attainment” for ozone (1997 and 2008
8-hour standards) and PM, s (annual and 1997 and 2006 24-hour primary and secondary standards).
Robeson County is designated as “cannot be classified or better than national standards” for nitrogen
dioxide (NO,). Based on these designations, NCRP is not located in an area designated as
“nonattainment” for any pollutant regulated under the National Ambient Air Quality Standards
(NAAQS).

1.3 Permitting History Since Issuance of Air Permit No. 05543T21

Permit Date Description

05543121 May 19, 2015 Air Permit No. 05543T21 was issued as a “Part 1” significant
modification. Under this permit, coal and other materials were
removed as a fuel from the boilers (ID Nos. ES-1A and ES-1B)
and non-CISWI poultry litter was added. Three new biomass
belt dryers (ID Nos. ES-17, ES-18, and ES-19) were also added
to the permit. The Permittee also accepted several avoidance
conditions to establish the facility as a minor source under

PSD.
05543722 June 12, 2015 Air Permit No. 05433T22 was issued as an administrative
amendment to correct a typographical error in the permit.
055437123 March 8, 2016 Air Permit No. 05433T23 was issued under a “reopen for

cause” permit application. Cross State Air Pollution Rule
(CSAPR) Requirements were added to the permit. References
to the Clean Air Interstate Rules (CAIR) were moved to Section
2.5, “Permit Shield for Non-Applicable Requirements.”
05543123 August 1, 2016 SOC 2016-002 (i.e., the First SOC) became effective on
August 1, 2016. The SOC addressed higher than anticipated
CO emissions from the boilers after permitting them to fire
non-CISWI subject wood and poultry litter. The SOC allowed
the Permittee to restart boilers (ID Nos. ES-1A and ES-1B)
following the completion of specified boiler maintenance.
05543T23 February 27, 2017 SOC 2017-001 (i.e., the Second SOC) became effective on
February 27, 2017. The SOC was triggered because emissions
of CO from the boilers exceeded limits specified in SOC 2016-
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Permit Date Description

002. The Permittee was required to submit a PSD application
within 30 days of the effective date of the SOC.

05543724 May 10, 2017 Air Permit No. 05433T24 was issued as a “Part 1” significant
modification to add a fourth belt dryer (ID No. ES-21) and a
drum dryer (ID No. ES-22) to the permit.

05543125 September 14, 2017 | Air Permit No. 05543T25 was issued. The following permit
applications received during 2016 and 2017 were consolidated
under this permit:

e Permit Application No. 7800166.16B — The 502(b)(10)
notification was received on February 26, 2016. NCRP
proposed to replace its two existing multiclones (ID Nos.
CD-1A2 and CD-1B2) with two new, higher efficiency
multiclones with 20, 24-inch tubes, each. NCRP also
replaced the fly ash drag chains and removed the bottom
ash silo (ID No. ES-4).

e Permit Application No. 7800166.16C — The 502(b)(10)
notification was received on March 3, 2016. NCRP
proposed to vent the poultry litter storage warehouse to the
atmosphere rather than to the boilers (ID Nos. ES-1A and
ES-1B).

e Permit Application No. 7800166.16D — This application
was a state-only modification and was received on April 4,
2016. The application established the SB3 BACT limit for
SO, for non-CISWI subject wood.

e Permit Application No. 7800166.16F — This application
was a “Part 2” significant modification under 15A NCAC
02Q .0501(c)(2) and was received on July 12, 2016.

e Permit Application No. 7800166.16G —This permit
application, which was submitted as a minor modification,
was for repairs to the boilers and for the modification of the
existing over fire air (OFA) systems. The application
included a request to delete the requirement to monitor
pressure drop across baghouses (ID Nos. CD-1A and CD-
1B). Because this change represented a relaxation of a
monitoring requirement, this modification was deemed a
significant modification. The facility subsequently
submitted an amendment to the “Part 2” significant permit
application (7800166.16F) requesting this change.

e Permit Application No. 7800166.16H — The 502(b)(10)
notification was received on October 13, 2016. NCRP
proposed to add a poultry litter storage shed.

e Permit Application No. 7800166.17A — This permit
application was for renewal of the Title V permit and was
received on January 24, 2017.

e Permit Application No. 7800166.17B — This permit
application was for renewal of the Acid Rain permit and
was received on January 24, 2017.

05543T26 October 11, 2019 Air Permit No. 05433726 was issued as an administrative
amendment to add a condition to the permit for exemption of
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Permit Date Description

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

Emissions, in accordance with 15A NCAC 02D .1806(d)(11).

05543127 April 15, 2020 Air Permit No. 05433T27 was issued. The following permit

applications were consolidated under this permit:

e Permit Application No. 7800166.19A — This application
was received February 1, 2019 for a minor modification to
add poultry cake as permitted fuel for the facility’s boilers
(ID Nos. ES-1A and ES-1B).

e Permit Application No. 7800166.19B — This permit
modification was a re-open for cause issued by NCDAQ in
a letter dated February 26, 2019. The re-open for cause
addressed PSD applicability for the fourth belt dryer (ID
No. ES-21) at the facility.

e Permit Application No. 7800166.19C — The 502(b)(10)
notification was received on February 18, 2019. NCRP
proposed to add a fly ash storage pile to the facility.

e Permit Application No. 7800166.19D — The 502(b)(10)
notification was received on May 24, 2019. NCRP
proposed to add egg shells for control of SO, emissions
from the facility’s boilers (ID Nos. ES-1A and ES-1B).

055437128 July 29, 2021 Air Permit No. 05433T28 was issued as a minor modification to

replace the existing two bagfilters (ID Nos. CD-1A and CD-1B)

for the two boilers with a new common bagfilter (ID No. CD-
1C) and to replace the two existing dry sorbent injection
systems (DSI) (ID Nos. CD-1A4 and CD-1B4) with a new
common system (ID No. CD-1C4).

1.4 Application Chronology

Date Event
March 20, 2017 Pre-application meeting between NCDAQ and NCRP occurred.
March 21, 2017 Tom Anderson of the Air Quality Analysis Branch (AQAB) of NCDAQ e-

mailed personnel from US Forest Service, the Fish and Wildlife Services, and
the National Park Service informing them of the project.

March 28, 2017 Jill Webster of the Fish and Wildlife Service sent an e-mail to Tom Anderson
indicating that a Class | analysis was not needed.

March 29, 2017 PSD permit application received. The required air dispersion modeling was
not included with the PSD application.

March 31, 2017 A permit application acknowledgment letter was issued indicating the permit
application was complete for processing.

April 10, 2017 A letter was issued to NCRP indicating the application was deemed

incomplete for PSD purposes in part because required air dispersion modeling
was not included with the permit application.

May 5, 2017 The modeling protocol for the PSD impact analysis and the additional impact
analyses including the Class | impact analyses, visibility impairment analysis,
growth analysis, and soils and vegetation analysis was received.

October 29, 2017 The air dispersion modeling analysis was received, and the PSD permit
application was deemed complete.
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Date Event

November 2, 2017 A copy of permit application and modeling was forwarded to US EPA Region
4

December 18, 2017 Frank Burbach, consultant for the Permittee, submitted revised emission rates

and supporting calculations for the PSD project.
January 19, 2018 Eva Land of the US EPA Region 4 provided comments on the PSD permit
application. NCDAQ addressed the comments as deemed appropriate.
February 13, 2018 Betty Gatano, permitting engineer, e-mailed Frank Burbach requesting

clarification of emissions that differed from emission rates submitted in the
2015 “Part 2” permit application.

March 5, 2018 Frank Burbach provided a response for the difference in emission
calculations. NCDAQ agreed with the updated emissions.
March 15, 2018 Frank Burbach provided an e-mail reviewing all the emission sources at the

facility, including insignificant activities. The e-mail provides that emission
increases from the retroactive PSD modification were only expected from the
boilers (ID Nos. ES-1A and ES-1B) and the poultry litter storage warehouse

(ID No. IES-16).

March 21, 2018 NCDAQ staff participated in a phone call to discuss air dispersion modeling
issues with Frank Burbach and Santosh Chandru, consultants for the
Permittee.

April 25, 2018 Betty Gatano and Matt Porter of the AQAB participated in a site visit to

NCRP. The need to construct a fence on the property as required for the
modeling analysis for PSD was discussed with plant personnel.

May 10, 2018 Jeff Twisdale of NCDAQ issued a memorandum for the State BACT also
referred to as Senate Bill 3 (SB3) BACT emission limits and control
technology for lead and mercury from boilers (ID Nos. ES-1A and ES-1B) at

NCRP.

June 11, 2018 4Frank Burbach submitted BACT analyses for the poultry litter storage
warehouse (ID No. ES-16) and the three belt dryers (ID Nos. ES-17, ES-18,
and ES-19).

June 15, 2018 NCDAAQ staff participated in a phone call to discuss outstanding modeling
issues with Frank Burbach and Santosh Chandru.

June 25, 2018 Santosh Chandru notified NCDAQ that construction of the property boundary
fence was complete.

June 27, 2018 Matt Porter finalized a memorandum approving the PSD and NC air toxics
dispersion modeling analyses for NCRP.

July 13, 2018 NCDAQ staff and NCRP staff and consultants participated in a conference

call to discuss the 30-day averaging time for BACT emission limits for NOX,

S0,, and CO. NCRP contended a shorter (i.e., 24-hour) averaging period was
not appropriate in this situation given fuel variability. NCDAQ agreed that a

30-day averaging time was acceptable and requested NCRP submit a detailed
justification.

August 22 and 23,

2018 NCRP conducted source testing of one of the belt dryers.

November 1, 2018 NCDAAQ received justification from NCRP for a 30-day averaging time for
BACT emission limits for NOx, SO,, and CO. The information was
considered supplemental to the PSD permit application.

November 2, 2018 Brent Hall of the Stationary Source Compliance Branch (SSCB) approved the
source testing for the belt dryers in a memorandum dated November 2, 2018.
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Date

Event

November 7, 2018

A copy of the supplemental information was forwarded to US EPA Region 4.

November 20, 2018

Betty Gatano requested NCRP to revise the BACT analysis for the belt dryers
based on results of the testing.

January 3, 2019

Revised BACT analysis for the belt dryers received.

Spring 2019

In phone calls in the spring of 2019, Frank Burbach indicated the Permittee
had difficulty meeting the proposed BACT limits for CO and NOX.

June 26, 2019

Frank Burbach submitted revised BACT limits for CO and NOx for the
boilers.

August 5, 2019

Updated air dispersion modeling was received. The revised air dispersion
modeling was based on revised BACT limits for CO and NOx and updated
formaldehyde emissions based on testing of the belt dryers.

September 3, 2019

Nancy Jones of the AQAB requested information about the revised air
dispersion modeling.

October 28, 2019

Requested information supporting the revised air dispersion modeling was
received.

October 30, 2019

Nancy Jones issued a memorandum approving the revised PSD and NC air
toxics dispersion modeling analyses for NCRP.

November 27, 2019

A draft of the permit and permit review based on revised BACT and
associated air dispersion modeling was forwarded internally for comments.

December 18, 2019

A draft of the permit and permit review was forwarded to the facility for
comments.

May 13, 2020

Received comments from Frank Burbach and Rick Houser, technical contact
for NCRP.

November 1, 2020

NCRP voluntarily shutdown the boilers (ID Nos. ES-1A and ES-1B) due to
ongoing maintenance issues.

January 27, 2021

NCDAQ participated in call with NCRP and consultants regarding
noncompliance issues at the facility and the PSD permit application.

February 23, 2021

NCRP submitted a request for a routine maintenance, repair and replacement
(RMRR) determination for the boilers.

April 15, 2021 Fern Paterson, outside counsel for NCRP, participated in a call with NCDAQ
to discuss the RMRR request.
May 5, 2021 Carey Davis, Executive Vice President for NCRP, submitted a request via e-

mail to withdraw the RMRR request. The e-mail stated in part, “[per]
discussions with NCDAQ, NCRP will be submitting an amendment to the
PSD permit application that is currently pending (Application No.
7800166.17C) to incorporate the proposed maintenance, repair and
replacement work on the [boilers] into the requested major modification
under the PSD permitting program.”

June 23, 2021

NCRP submitted an addendum to the PSD permit to request authorization to
conduct the proposed maintenance, repair and replacement work at the boilers
(ID Nos. ES-1A and ES-1B).

August 6, 2021

A second draft of the PSD permit and permit review was forwarded internally
for comments.

August 10 — 20, 2021

Comments received from NCDAQ staff .

August 30, 2021

A second draft of the PSD permit and permit review was forwarded to NCRP
for comments.

September 14, 2021

NCDAQ and NCRP participated in a call to discuss issues around the
emissions included in the 30-day average for CEMS.




DRAFT

Date Event
September 23, 2021 Received partial comments from NCRP on the draft permit and permit
review. NCRP indicated comments are still being developed regarding the
30-day average for CEMS.

October 19, 2021 Received comments from NCRP for proposed requirements for BACT
emission limits for NOx and CO during startup and shutdown of the boilers.

October 26, 2021 Forwarded proposed language BACT emission limits for startup and
shutdown internally.

November 3, 2021 NCDAQ staff participated in internal call to discuss proposed BACT

emission limits for startup and shutdown. Forward questions from internal
call to Frank Burbach and Fern Paterson that same day.

November 8 and 18, Betty Gatano and Frank Burbach exchanged phone calls and e-mails

2021 regarding questions from NCDAQ and proposed emission limits.
November 22, 2021 NCRP final draft of NCRP permit and permit review forwarded for
comments. The drafts incorporated the proposed BACT emission limits for
startup and shutdown as well as all comments on the drafts received to date.
November 30, 2021 Comments on final draft received

December 3, 2021 Final comments were incorporated into the drafts and the drafts were
prepared for public notice.

2.0 Modified Emission Sources and Emissions Estimates

On May 29, 2015, Air Permit No. 05543T21 was issued to NCRP to allow the facility to fire only
non-CISWI subject wood and poultry litter in its two stoker boilers (ID Nos. ES-1A and ES-1B).
Three belt dryers (ID Nos. ES-17, ES-18, and ES-19) were also added to Air Permit No. 05543T21.
The modification to the boilers and the addition of the belt dryers under Air Permit No. 05543T21
are collectively referred to as “the PSD modification” throughout the remainder of this review.
Equipment, process changes, and emissions associated with this PSD modification are discussed in
this section.

2.1 Emission Sources

Stoker Boilers (ID Nos. ES-1A and ES-1B)

The primary emission sources at the facility are two stoker boilers, rated at 215 million Btu/hr,
each. The boilers are identical and are fueled with non-CISWI subject wood and poultry litter.
Poultry cake was added as fuel with the issuance of Air Permit No. 05433T27 on April 15, 2020.
However, the addition of poultry cake was not part of the PSD modification and will not be
discussed further in this permit review. Emissions from the boilers are based on fuel blends of up
to 85% poultry litter, although this level has not been achieved at the facility. A small amount of
No. 2 fuel oil is used for startup. Each boiler generates approximately 115,000 pounds per hour
of steam at approximately 1,150 psig.
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Permit Application Addendum

Concentration of chlorine in the flue gas and ash associated with the non-CISWI poultry litter has
increased the rate of degradation of the boiler components and has generally required more
frequent maintenance, including more frequent startups and shutdowns associated with that
maintenance. NCRP submitted an addendum to the PSD permit application on June 23, 2021 to
request authorization to conduct the proposed maintenance, repair, and replacement work at the
boilers (ID Nos. ES-1A and ES-1B) (the “Boiler Maintenance Project”). The purpose of this
Boiler Maintenance Project is to repair and replace degraded components and to reduce
maintenance and associated startup and shutdown events by using corrosion-resistant
replacement materials and to increase spacing between superheater tubes to reduce plugging and
allow for improved cleaning and maintenance. The activities associated with the Boiler
Maintenance Project are discussed below:

e Primary and Secondary Superheater Replacements — The primary and secondary superheaters
have deteriorated over time, requiring replacement of these components. The replacement
superheaters will be located above the furnace nose in the same cavity space occupied by the
existing superheaters. The superheater headers will be in the same location as the existing
headers and will be made of the same material and thickness. The number of tubes in the
replacement superheaters bundles in the front-to-back direction will not change. However,
the tubes will include corrosion-resistant overlays to improve durability. Fewer pendant
elements will be included in the superheater bundles in the horizontal direction to clear
spacing between the tubes in the direction of the gas path.

e Economizer replacement — The replacement economizers will be in the same location as the
existing economizer and will have the same design, except the tubes in the replacement
economizers will be constructed of a harder and more corrosion resistant carbon steel.

e Overfire Air (OFA) System Repair — The OFA system will be repaired and restored. OFA
ports on the sidewalls of each boiler will remain in place and the existing OFA fans,
ductwork, dampers, and accessories will be removed and replaced in-kind. The location of
nozzles in the rear and front walls of the boilers will also be optimized to allow for the
adjustment of the air flow and improved air distribution of the full operating range of the
boilers.

e Fuel grate repairs and replacements — Existing grate components will be disassembled to
remove chains, grate, bars, and seals in order to inspect all parts. Parts still in good working
order will be reused as is, and those parts that need replacing due to wear or damage will be
replaced with new grate parts. In addition, the front steel support beam on Boiler B (ID No.
ES-1B) is bent and will be replaced with a new beam.

e Replacement of furnace near wall screen tubes — Two rows of furnace rear wall screen tubes
directly behind the superheater have deteriorated over time and will be replaced. The number
of tubes will be exactly the same at forty (40). The replacement tubes will be in an in-line
orientation versus the current staggered orientation to allow for improved cleaning and
maintenance of the tubes.
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NCRP voluntarily ceased operation of its boilers on November 1, 2020 due to ongoing
maintenance issues, and the facility does not intend to restart the boilers until maintenance and
redesign of the boilers are completed.

Control of the Boilers

The boilers are equipped with several different controls to reduce pollutant emissions. As
previously discussed in Section 1.1, each boiler is equipped with a SNCR system (ID Nos. CD-
1A3 and CD-1B3), with agueous ammonia injection for NOx control. The control efficiency for
NOx for the SNCR systems is estimated at 40%. After treatment with ammonia, the exhaust gas
is sent to multiclones (ID Nos. CD-1A2 and CD-1B2), followed by a common bagfilter (ID No.
CD-1C). The control efficiency for PM is estimated at 95%. A common DSI (ID No. CD-1C4)
will be used to control SO, and HCI emissions from the boilers (ID Nos. ES-1A and ES-1B).
Sodium bicarbonate, sodium sesquicarbonate (commonly known as trona), or hydrated lime will
be used as the sorbent. The control efficiency of the sorbent injection systems is expected to be
80% to 95% for acid gases, such as HCI. Good combustion practices are used to minimize
emissions of CO and volatile organic compounds (VOC). Emissions of SO, CO, and NOx are
monitored via CEMS.

A 502(b)(10) notification was received on May 24, 2019, allowing NCRP to add egg shells to the
fuel control emissions of SO, and acid gases. However, the addition of egg shells was not part of
the PSD permit modification, and no emission reduction efficiency associated with the egg shells
is included in the emissions calculations. Therefore, the addition of egg shells will not be
discussed again in this permit review.

Poultry Litter Preparation, Storage, and Conveying System (ID Nos. IES-16 and IES-20)

Poultry litter is delivered via truck to the facility. The litter is examined visually, and samples are
taken to ensure it meets quality standards for moisture, heat content, and contaminant level.
Rejected litter is returned to the supplier. Litter that passes the quality inspection is deposited in
either the poultry litter warehouse (ID No. IES-16) or poultry litter storage shed (ID No. IES-20)
for storage. Prior to feeding the boiler, the poultry litter is screened based on size, surface area,
and density and blended with non-CISWI subject wood to achieve proper moisture and heat
content for combustion. These sources are considered insignificant activities under 15A NCAC
02Q .0503(8). (See attachment 2 for emission calculations.)

The poultry litter storage shed (ID No. IES-20) was added as an insignificant activity under Air
Permit No. 05543T25 issued on September 14, 2017 and is not part of the PSD modification.
The storage shed will not be discussed further in this permit review.

Non-CISWI subject wood Preparation, Storage, and Conveying System (ID Nos. IES-8, IES-9,
IES-10, and IES-11)

Wood chips are delivered via truck to the facility. The wood chips are inspected for significant
signs of contamination such as a large amount of debris, plastic, or metal. Rejected wood
shipments are returned to the supplier. Wood chips that pass the quality inspection are
transferred to a receiving bin and conveyed to an outdoor storage pile (ID No. IES-10). Wood is
mixed with poultry litter to achieve proper moisture and heat content for combustion and sent to

10
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the boilers. These sources are considered insignificant activities under 15A NCAC 02Q
.0503(8). (See attachment 2 for emission calculations.)

NCRP also burns construction and demolition (C&D) wood debris in its boilers. C&D wood
debris is not considered solid waste when used as fuel in a combustion unit provided the
procedures specified in 40 CFR 241.4(a)(5) are followed. To that end, NCRP must obtain a
written certification from C&D processing facilities that the C&D wood debris has been
processed by trained operators in accordance with best management practices.

Belt dryers (ID Nos. ES-17, ES-18, ES-19, and ES-21)

NCRP has permitted four belt dryers, which are used to reduce the moisture content of wood
chips from 50% to 7%. Each belt dryer has a maximum permitted capacity of 30 tons of wood
chips per hour.

The primary purpose of the dryers is to dry wood chips to be sold offsite as product. Although

the dryers can be used to dry the wood chips to feed the boilers, this situation is highly unlikely.
Hot water from the condenser on the steam turbine is the sole source of heat for the dryers, and

the dryers operate at a maximum temperature of 120 °F.

Three of the belt dryers (ID Nos. ES-17, ES-18, and ES-19) were permitted under Air Permit No.
05543T21 issued on May 29, 2015. The fourth belt dryer (ID No. ES-21) was permitted under
Air Permit No. 05543124 issued on May 10, 2017.The facility accepted a PSD avoidance
condition to limit emissions of VOC from the fourth belt dryer to less than 40 tpy. The fourth
belt dryer has not yet been constructed and is not considered to be part of the PSD modification.
This belt dryer will not be discussed further in this permit review.

Ancillary Equipment

A 19% Agueous Ammonia Storage Tank (ID No. ES-15)

A 10,000 gallon, fixed-roof storage tank stores materials used in the SNCR control system. The
vessel is permitted as an ammonia storage vessel, but aqueous urea may also be used as the
reagent. Additionally, 19% aqueous ammonia is not a regulated material under Section 112(r) of
the Clean Air Act.

Sorbent Silo (ID No. IES-13)

Sodium bicarbonate or sodium sesquicarbonate (trona), which is used in the sorbent injection
systems if necessary to control acid gases and SO, is stored in the sorbent silo. NCRP estimates
a usage rate of sorbent at 657 tpy.

Other Equipment

The emission sources listed below were not modified but were existing emission sources at the
time of the PSD modification or were added subsequent to the PSD modification.

e Diesel Fired Emergency Fire Pump (ID No. ES-1).

e Diesel Storage Tank (ID No. IES-2).

e Fire Pump Fuel Oil Storage Tank (ID No IES-3).

e Solvent Parts Cleaner (ID No. IES-4).

11



DRAFT

e Turbine Lube Oil Tank Vent (ID No. IES-5).
e Cooling Tower (ID No. IES-6).
e Bottom Ash Sifter (ID No. IES-14).

e One Fly Ash Silo with a Bin Vent Filter (ID No. IES-21).

Drum Dryer (ID No. ES-22)

The drum dryer was permitted under Air Permit No. 05543724 issued on May 10, 2017. The
drum dryer will have a natural gas-fired burner and will be controlled by a multi-cyclone and a
regenerative thermal oxidizer (RTO). The drum dryer will primarily be used to dry and
"sanitize" wood chips for sale to customers as product, but some of the drum dryer's output will
be fuel for the boilers. The RTO limits VOC emissions from the drum dryer to less than 40 tpy.
The drum dryer has not yet been constructed and is not considered to be part of the PSD
modification. The drum dryer will not be discussed further in this review.

Fly Ash Storage Pile (ID No. ES-23)

The fly ash storage pile was permitted with the issuance of Air Permit No. 05433T27 on April 15,
2020 and is not part of the PSD modification. The fly ash storage pile will not be discussed
further in this review.

2.2 Emissions
Emissions associated with the PSD modification are discussed in this section.
Boilers

Modifying the boilers and associated control devices and modifying the permitted fuel represent a
physical change or change in the method of operation for the boiler. As such, the emissions resulting
from these modifications were reviewed to determine if this project would be considered a major
modification under PSD rules. NCRP assessed the applicability of PSD by performing a comparison
test of baseline actual emissions (BAE) to potential emissions (PE). Calculations of the PE are
provided in Attachment 2 to this document.

For the BAE, NCRP conducted a ten-year look back at emissions from the facility. This length of
time is allowed per NCDAQ’s definition of BAE in 15A NCAC 02D .0530, which means the
following:

For an existing emissions unit, baseline actual emissions mean the average rate, in tons per year,
at which the emissions unit actually emitted the pollutant during any consecutive 24-month
period selected by the owner or operator within the five-year period immediately preceding the
date that a complete permit application is received by the Division for a permit required under
this Rule. The Director shall allow a different time period, not to exceed 10 years immediately
preceding the date that a complete permit application is received by the Division, if the owner or
operator demonstrates that it is more representative of normal source operation

The facility was shut down and “mothballed for long term storage” in 2009% and remained shut down
until July 7, 2015. NCRP calculated the BAE based on 2007 and 2008 emissions. These years

% See compliance inspection report from Jim Moser (06/08/2010).
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represent the most recent two consecutive years of actual operation in the ten-year look back prior to
submittal of the permit application (7800166.15B) to add poultry litter as fuel. BAE are provided in

Table 1 below.

Prior to this modification, the facility was a PSD major source. For this modification to be
considered a significant modification under PSD, the emissions increase must exceed the PSD
significant emission rates (SER). Table 1 below provides the PE and BAE and shows the emission
increases (PE — BAE) associated with the modification of the boilers under Air Permit No.
05443T21. As shown in the table, the emission increase exceeds the SERs for all NSR pollutants,
with the exception of lead.

Table 1 -Emissions from Boilers (ID Nos. ES-1A and ES-1B)

Pollutant Baseline Actual Potential Emission PSD SER Above PSD
Emissions Emissions Increase (tpy) (tpy) SER
(tpy) (tpy)
CcO 5.8 1,224.21 1218.4.8 100 Yes
NOx 70.2 320.2 249.9 40 Yes
SO, 170.9 301.3 130.4 40 Yes
TSP/ PM 45 56.5 52.0 25 Yes
PM10 2.4 67.8 65.4 15 Yes
PM2.5 0.95 50.9 49.9 10 Yes
VOC 0.60 56.5 55.9 40 Yes
Lead 0.00033 0.09 0.09 0.6 No
H,SO, 2.24 58.4 56.2 7 Yes
CO.e 46,117 438,825 392,708 75,000 Yes
Notes:

e PM and PM2s emissions are based on vendor guarantees and an estimated control efficiency of the
multiclones and the new bagfilter of 95%.

e PMjo emissions are based on the NSPS PM limit of 0.03 Ib/million Btu in 40 CFR Part 60 Subpart Db (NSPS
Subpart Db). Before control emissions were determined based on an estimated control efficiency of the
multiclones and the new bagfilter of 95%.

e SO, emissions are based on the proposed BACT limit determined from sampling poultry litter and 80%
reduction (when burning wood/litter mix) and assuming 50% furnace capture. This limit was revised in the
updated emissions submitted on 12/18/2017 and is based on the facility’s CEMS readings for SO,.

e NOx emissions are based on the proposed PSD BACT limit of 0.17 Ib/ million Btu, which is the lowest numeric
limit as determined from the facility’s CEMS readings on a 30-day rolling average when burning wood and
poultry litter. Before control emissions was determined assuming a 40% control efficiency of the SNCR for
NOX.

e CO emissions are the proposed BACT limit of 0.65 Ib/million Btu, which is the lowest numeric limit as
determined from the facility’s CEMS readings on a 30-day rolling average when burning wood and poultry
litter.

¢ VOC emissions are based on SB3 BACT limit of 0.03 Ib/ million Btu when burning wood and poultry litter.

o CO; equivalent (COze) is defined as the sum of individual greenhouse gas pollutant emission times their global
warming potential, converted to metric tons.

o Emissions above do not include the emissions from startup on No. 2 fuel.

The Boiler Maintenance Project will not change the potential emissions associated with the PSD
modification. Instead, these changes will allow the facility to more consistently and reliably control
emissions to meet the proposed BACT limits, as discussed in Section 4.0 below, with less downtime
for boiler maintenance.
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These three belt dryers were added as new sources to Air Permit No 05543T21 issued on March 19,
2015 and are considered part of the PSD modification. Emissions of VOC and HAPs from the belt
dryers were measured during stack testing on August 22 and 23, 2018. The test results and estimated
potential emissions from these sources are provided in the table below.

Table 2 - Belt Dryer Test Results

Pollutant Test Results for | Test Results for Annual PSD SER | Above PSD
Four Stacks of Belt Dryer Emission Rate (tpy) SER
Belt Dryer
VOC 9.32 Ib/hr 18.6 Ib/hr 245.0 tpy 40 Yes
Formaldehyde 0.13 Ib/hr 0.26 Ib/hr 3.42 tpy N/A N/A
Methanol 0.12 Ib/hr 0.24 Ib/hr 3.15 tpy N/A N/A
Note:

e The source test report was reviewed and approved in a memorandum from Brent Hall of the SSCB on
November 2, 2018.

o Only four stacks were tested during the August 2018 testing. Each belt dryer has eight stacks, so the stack test
results were doubled to represent total emissions from the belt dryer.

o Annual emission rate assumes three belt dryers (eight stacks each) operating, each at 8,760 hours per year.

Poultry litter storage warehouse (ID No. IES-16)

Emission estimates from the poultry litter warehouse are provided in the Table 3 below. As shown in
the table, emissions from the poultry litter are considered insignificant in accordance with 15A
NCAC 02Q .0503(8).

Table 3 —Poultry

Litter Storage Warehouse (ID No. IES-16)

Pollutant Emission Factor Emissions Reference

PM -- 0.08 tons/yr US EPA AP-42, Section 13.2.4 - Aggregate

PMo 0.012 tons/yr Handling and Storage Piles (January 1995)

PM2s 0.008 tons/yr
See pages A2-14 through 16 of Attachment 2
for development of these emissions.

NOx 184 mg/m?-day 275.1 Iblyr The emission factor is for nitrous oxide

(open field) 0.14 tons/yr (N20), which is included in the family of

NOx compounds. The emission factor is
found on page 19 of the lowa State report.
(See table notes.)
The area of flux from the poultry litter
storage warehouse was assumed to be 1,858
m? (100 ft x 200 ft).

VOC N/A Negligible The lowa State report had no VOC data from

poultry litter. The EPA indicated emissions
of VOC from log piles and chip storage were
non-detect, with one exception. In Table
10.6-7 limited data for VOC was measured.
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Table 3 —Poultry Litter Storage Warehouse (ID No. IES-16)

Pollutant Emission Factor Emissions Reference
NH3 4.2 - 9.1 g/m?-day 0.72 Ib/hr The emission factor range is provided in
(open field) Table 4 of the lowa State report.

The area of flux from the poultry litter
storage warehouse was assumed to be 1,858
m? (100 ft x 200 ft).

Typically, the higher end of the range would
be used to provide a conservative

estimate. However, the poultry litter is stored
and handled in a partially enclosed
warehouse. For this reason, the lower end of
the range is a better representation of
expected NHs; emissions.

The TAP permitting emission rate (TPER)
for NHs is 0.68 Ib/hr. The facility has
conducted air dispersion modeling to
demonstrate compliance with the NC Air
Toxics. Please see Section 5.7.

Notes:

e NOx, VOC, and NHs emissions are estimated from “Air Quality and Emissions from Livestock and Poultry
Production / Waste Management Systems.” (2006) Retrieved from
http://lib.dr.iastate.edu/cgi/viewcontent.cgi?article=1624&context=abe_eng_pubs. This reference is called the
lowa State Report.

e Emission data for other pollutants in the lowa State Report pertained to poultry houses, with emission factors
given in terms in animal units (AU) processed. These emission factors were not applicable to the poultry
litter fired at NCRP and were not used in the emission calculations above.

e The NHj3 emission factor was based on flux from uncovered fields. The poultry litter storage warehouse is an
enclosed building with two large bay doors opened on one side to allow for loading and unloading poultry
litter into the warehouse. Using the emission factors without adjusting for the enclosure is an overestimate of
the expected emissions. Therefore, the lower end of the range was used as conservative estimate.

CEMS for CO, NOx, and SO,

Emissions of CO, NOx, and SO, from the boilers are measured with the use of CEMS. NCDAQ
issued a memorandum dated October 27, 2020 entitled “Legal Basis for Calculation & Reporting
Frequencies of CEMS/COMS-affected Facilities.” Based on this memorandum, NCDAQ now
requires all facilities that operate a CEMS or COMS to conduct quarterly calculation of the CEMS
and COMS data regardless of reporting frequency. The permit will be updated to incorporated
quarterly calculations as part of this modification.
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3.0 Project Regulatory Review

The emission sources associated with this PSD modification are subject to the following regulations.

15A NCAC 02D .0504 “Particulates from Wood Burning Indirect Heat Exchangers” — This rule
applies to the boilers (ID Nos. ES-1A and ES-1B) because NCDAQ considers poultry litter to be
wood for the purposes of 02D .0504. The allowable PM emission rate in pounds per million Btu
(Ib/MMBu) is calculated using the following equations:

For firing non-CISWI subject wood only or non-CISWI subject wood and poultry litter

Ec= 1.1698 x Q%%

Where
Ec= the emission limit for PM for firing wood only in Ib/million Btu
Q= the maximum heat input in million Btu per hour from firing wood only combusted in the

Q= (215 million Btu per hour heat input each) * 2
Q= 430 million Btu per hour.

Ec= 1.1698 x 4309223
E.= 0.30 Ib/million Btu

source

For fuel (aka poultry cake) only as specified in 15A NCAC 02D .0503
Ec= 1.090 x Q0%

Where
Ec = the emission limit for PM for fuel wood only in Ib/million Btu
Q= the maximum heat input in million Btu per hour from firing wood only combusted in the

Q= (215 million Btu per hour heat input each) * 2
Q= 430 million Btu per hour.

Ec= 1.090 x 4300-25%
E.= 0.23 Ib/million Btu

source

For firing non-CISWI subject wood, poultry litter, and poultry cake

Ec= [(Ew)(Qw) + (E0)(Qo)] /Qt.

Where

Ec = the emission limit for combination or combined emission sources in Ib/million Btu.

Ew = emission limit for wood only in Ib/million Btu =0.30 Ib/million Btu

Eo = emission limit for other fuels only in Ib/million Btu = 0.23 Ib/million Btu

Qw = the actual wood heat input to the combination or combined emission sources in Btu/hr.

Qo = the actual other fuels heat input to the combination or combined emission sources in Btu/hr.
Qt= Qw + Qo and is the actual total heat input to combination or combined emission sources in

Ec = [(0.30)(Qw) + (0.23)(Q0))/Qt

Btu/hr.
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e 15A NCAC 02D .0516 “Sulfur Dioxide Emissions from Combustion Sources” - The boilers (1D
Nos. ES-1A and ES-1B) are subject to this rule and are limited to a sulfur dioxide emission rate
of no more than 2.3 pounds SO, per million Btu heat input. CEMS data from the facility and
emission testing conducted in December 2015 demonstrated compliance with the emission limit
as shown in Table 4.

Table 4 — SO, Emission Factors
Data Source Test Results Comments

Stack test results -
December 20, 2015 0.000 Ib/million Btu Based on three 1-hour runs

CEMS data from December 521, | 0.005 Ib/million Btu Based on 15 operating days
2015 0.039 Ib/million Btu Highest hourly average

The worst-case emissions measured was 0.039 pounds SO, per million Btu based on 30% poultry
litter blend, which is much lower than the allowable emissions of 2.3 pounds SO, per million Btu
heat input. Due to large margin of compliance, the boilers are expected to be in compliance with
02D .0516 even at higher poultry litter blends. Thus, no monitoring, reporting, or recordkeeping

(MRR) is required.

e 15A NCAC 02D .0524 “New Source Performance Standards (NSPS)” — 40 CFR Subpart Db,
“New Source Standards for Industrial-Commercial-Institutional Steam Generating Units,” (NSPS
Subpart Db) applies to steam generating units that commence construction, modification, or
reconstruction after June 19, 1984 and have a heat input capacity of greater than 100 million Btu
per hour. Although the boilers (ID Nos. ES-1A and ES-1B) were constructed prior to this date,
they become applicable to NSPS Subpart Db with the addition of poultry litter as fuel. In
accordance with 40 CFR 60.14, a modification under NSPS is “any physical or operational
change to an existing facility, which results in an increase in emission rate of any pollutant to
which a standard applies...” The proposed burning of poultry litter was considered an operational
change, and emissions show an increase in PM and NOx after modification to add poultry litter
as a fuel for the boiler.* Therefore, the boilers are considered modified units and are subject to
NSPS Subpart Db.

Emissions limits under NSPS Subpart Db for units that combust coal, oil, wood, a mixture of
these fuels or a mixture of these fuels with any other fuels are provided in the following table and
requirements under this rule are discussed below.

Table 5 — Emission Limits under 40 CFR Part 60 Subpart Db

Pollutant NSPS Emission Limit
Particulate Matter 0.030 Ib/million Btu (filterable)
- . 20% opacity, except no more than one 6-minute period of no more than 27%
Visible Emissions opacity
SO, The SO, limits do not apply to a boiler that burns biomass fuel.

No applicable emission limit. NCRP fires only a small amount of fuel oil at

NOx startup and is limited to no more than 500 gallons of fuel oil per year.

4 See the permit review in support of Air Permit No. 05543T21 for more discussion of applicability to NSPS
Subpart Db (05/29/2015).
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Standard for Sulfur Dioxide

The SO, emission limit under NSPS Subpart Db is not applicable to combustion of biomass
fuels, per 40 CFR 60.42b(k)(1), which states that the SO, emission limit is applicable only to
units that “combust coal, oil, natural gas, a mixture of these fuels, or a mixture of these fuels with
any other fuels.”

The SO, emission rate of fuels (non-CISWI subject wood, poultry litter and poultry cake) used in
the boilers is estimated at 0.16 Ib/million Btu. This value was estimated using typical sulfur
contents of wood and litter, and assuming 50% furnace capture and 80% reduction from the DSI
(ID No. CD-1C4). Emission calculations for SO, are provided in Attachment 2.

NCRP is also permitted to fire a limited amount of No. 2 fuel oil (e.g. no more than 500 gallons
per year) in the boilers during startup. The SO, emission rate from No. 2 fuel oil are calculated
as follows:

S = Percent sulfur in fuel = 0.05%: EPA defines low sulfur diesel fuel as having a sulfur level
between 15 ppm and 500 ppm. Assume worst-case sulfur
content of fuel at 500 ppm or 0.05% sulfur by weight.

S02 emission factor = 142*S 1b/10° gal: Table 1.3-1 in Chapter 1.3, Fuel Oil Combustion, US
EPA AP-42

Fuel Heating Value (FHV) = 140,000 Btu/gal  Default value provided in NCDAQ’s “Fuel Oil
Combustion Emission Calculator Revision G”
(11/05/2012).

SO, emission rate = 142*S (Ib/10% gal) / FHV (Btu/gal) * (1x108 Btu/million Btu)
SO, emission rate = 142 * 0.05 (Ib/gal) / 140,000 Btu/gal * (1x10° Btu/million Btu)

SO, emission rate = 0.05 Ib/million Btu

As specified in 40 CFR 60.42b(k)(2), units firing low sulfur fuels with a potential SO, emission
rate of 0.32 Ib/million Btu heat input or less are exempt from the SO, emission standard in NSPS
Subpart Db. Therefore, these boilers are not subject to the SO, standards.

Standard for Particulate Matter and Opacity

The facility is subject to a federally enforceable PM limit of 0.030 pounds per million Btu for
filterable particulate matter as required by 40 CFR 60.46b(h)(1). On and after the date on which
the initial performance test is completed, NCRP cannot discharge into the atmosphere any gases
that exhibit visible emissions greater than 20% opacity (6-minute average), except for one 6-
minute period per hour of not more than 27% opacity, per 40 CFR 60.43b(f). The PM emission
standard and opacity limit apply at all times except during periods of startup, shutdown, or
malfunction, per 40 CFR 60.43b(Q).

Initial compliance testing to demonstrate compliance with PM emission limit under 40 CFR

60.46b(h)(1) was conducted on December 22, 2016. NCRP fired approximately 30% poultry litter
during the test. As shown in Table 6 below, compliance was demonstrated.
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Table 6 — Results of PM Testing of Boilers (ID Nos. ES-1A and ES-1B

Pollutant Test Results Emission Limit Regulation Compliance

PM 0.011 Ib/MMBtu 0.030 Ib/MMBtu 40 CFR 60 Subpart Db Yes

Note:
The source test report was reviewed and approved in a memorandum from Brent Hall of the SSCB on February
20, 2017.

The permit will require NCRP to conduct another initial compliance test for PM emissions within
180 days of first startup of the boilers after completion of the Boiler Maintenance Project, unless
another date is approved by NCDAQ. NCRP will be required to conduct subsequent
performance tests for PM emissions within 60 days of the date that the percentage of poultry
litter firing exceeds 50%, 70% and 90% of total heat input to the boilers (ID Nos. ES-1A and ES-
1B).

Because the boilers are subject to an opacity standard under 40 CFR 60.43b, NCRP is required to
install, calibrate, maintain, and operate a continuous opacity monitor system (COMS) to ensure
compliance with the PM emission limit.

Standard for Nitrogen Oxides (NOXx)

As specified under 40 CFR 63.44b(c), the NOx standard does not apply to facilities that limit the
use of “coal, oil, natural gas (or any combination of the three)” to an annual capacity factor of
10% (0.10) or less. This limit also must be included as a federally enforceable requirement in the
permit. No. 2 fuel oil is used for startup, but the amount is limited to 500 gallons per year. This
limit will be included as part of the PSD BACT condition. Because NCRP is limited to firing
only 500 gallons of No. 2 fuel oil per year, which is much less than the 10% annual capacity
factor for fossil fuels, the facility is not subject to the NO, emission limit, per 40 CFR 60.44b(c).

15A NCAC 02D .0530 “Prevention of Significant Deterioration” —

The facility was subject to PSD BACT when firing coal, No. 2 and No. 4 fuel oil, tire-derived
fuels, pelletized paper, and fly ash briquettes. A separate BACT analyses was triggered when
non-CISWI subject wood was added as fuel for the boilers under Air Permit No. 05543T18
issued on February 14, 2012. The coal fuel mix and the associated BACT emission limits were
subsequently removed from the permit under Air Permit No. 05543T21 issued on May 29, 2015.
Because NCRP continued to fire non-CISWI subject wood its boilers, the BACT emission limits
for non-CISWI subject wood only remain in the permit.

BACT Emission Limits for Burning Non-CISWI Subject Wood Only

When the addition of non-CISWI subject wood fuel was permitted, the only pollutants above the
SERS were CO and sulfuric acid mist, and PSD BACT emission limits were established for these
pollutants. Previous permits required NCRP to conduct source testing to verify compliance with
the PSD BACT limits for CO and sulfuric acid mists when burning non-CISWI subject wood by
testing one of the boilers (ID Nos. ES-1A and ES-1B) within 180 days of burning non-CISWI
subject wood exclusively in a boiler. The required stack testing was conducted during the period
of December 15 — December 30, 2015, with subsequent testing performed on February 10, 2016.
The results of the testing are provided in Table 7. As shown in the table, the facility tested in
compliance with the PSD BACT emission limits during subsequent tests.
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Table 7 — Source Testing for PSD BACT Limits for Non-CISWI Subject Wood

Pollutant Test Date Test Results Emission Limit Compliance
CO 12/17/2015 | 0.23 Ib/million Btu 0.45 Ib/million Btu Yes
Not Indicated:
Sulfuric Acid Mist | 12/17/2015 | 0.72 Ib/million Btu 0.011 Ib/million Btu | Sample thought to be
contaminated
Sulfuric Acid Mist | 2/10/2016 | 0.0004 Ib/million Btu | 0.011 Ib/million Btu Yes

Notes:

The source test report was reviewed and approved in a memorandum from Gary Saunders of the SSCB on June
23, 2016.

The permit will require NCRP to conduct a compliance test for CO and sulfuric acid mist within
within 180 days of first startup of the boilers after completion of the Boiler Maintenance Project,

unless another date is approved by NCDAQ.

No MRR is required to demonstrate compliance with the BACT limit for non-CISWI subject
wood. However, the condition will remain in the permit because NCRP may fire only non-
CISWI subject wood in the boilers in the future. Continued compliance is anticipated.

BACT Emission Limits for Burning Non-CISWI Subject Wood and Poultry Litter

PSD BACT emission limits for firing poultry litter and non-CISWI subject wood boilers (ID
Nos. ES-1A and ES-1B) are being added under this permit application. The BACT limits and
their derivation are provided in Section 4.0 below.

Increment Tracking
The Minor Source Baseline Date for a specific county is set by the date that the first complete
PSD permit application for that county is submitted to the NCDAQ. This permit application
(7800166.17C) represents the first PSD application for NOx and PM, s emissions in Robeson
County. Therefore, this permit application triggers Minor Source Baseline dates for NOx and
PM, s emissions for Robeson County. It should be noted that Minor Source Baseline dates have
previously been triggered for Robeson County for SO, and PM;o emissions. The Minor Source
Baseline Dates are provided in the table below.

County Pollutant et So[L;;E[:ee Baseline Triggered by
PMygo 03/23/79 Campbell Soup

Robeson SO, 03/23/79 Campbell Soup
PMas 10/29/2017 NCRP
NOx 10/29/2017 NCRP

15A NCAC 02D .0614 “Compliance Assurance Monitoring” (CAM) — CAM is applicable to any

pollutant-specific emission unit, if the following three conditions are met:

o the unit is subject to any (non-exempt: e.g. pre-November 15, 1990, Section 111 or Section
112 standard) emission limitation or standard for the applicable regulated pollutant.

o the unit uses any control device to achieve compliance with any such emission limitation or

standard.

o the unit's precontrol potential emission rate exceeds either 100 ton per year (for criteria
pollutants) or 10/25 tons per year (for HAPS).
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Table 8 below provides a summary of the applicable regulations and control devices for the
boilers at NCRP. As indicated in the table, the multiclones and the bagfilter are subject to CAM
for PM control. No other units are subject to CAM as discussed below in the table.

Table 8 - CAM Analysis

Applicable Estimated
Emission Control Emission Potential
Source ID | Pollutant| Device ID Standard Uncontrolled CAM Required?
No. No. (Pollutant) Emissions
(tpy)
Boilers (ID PM Multiclones 02D .0503 1,356 Yes — Permit currently
Nos. ES-1A PMo (ID Nos. CD- | 02D .0530 contains a CAM condition
and ES-1B) 1A2 and CD- | 02D .0524
1B2) 02D .0530
Bagfilter
(ID No. CD-
1C).
NOx SNCR 02D .0530 392 No — A CEMS is required for
(ID Nos. CD- NOy to ensure compliance.
1A3 and CD- Per 64.2(b)(vi), sources are
1B3) exempt from CAM for
emission limitations for which
a TV permit specifies a
continuous compliance
determination method, such as
CEMS.
SO, DSI(ID 02D .0530 1,507 No — A CEMS is required for
No.CD-1C4) SO, to ensure compliance.
Per 64.2(b)(vi), sources are
exempt from CAM for
emission limitations for which
a TV permit specifies a
continuous compliance
determination method, such as
CEMS.
HCI DSI (ID No. 02Q .0317 for -~50 No — The SNCR controls are
CD-1C4) avoidance of operated to ensure emissions
02D .1111 of HCI remain below major
levels.
Notes:

o Emissions as reported in Permit Application No. 78000166.17C.
¢ Uncontrolled emissions of HCI assume a control efficiency of the DSI of 80% for acid gases.
o Emissions above do not include startup on No. 2 fuel.

The Permittee must ensure the PM and PM;, emitted from the two boilers (ID Nos. ES-1A and
ES-1B) are controlled by the two multiclones (ID Nos. CD-1A2 and CD-1B2) and the bagfilter
(ID No. CD-1C). NCRP has elected to use COMS to measure opacity for CAM. An excursion
under CAM is defined as a 3-hour block average value of opacity greater than 12%. The 3-hour
block average is calculated by averaging the 30, six-minute opacity average readings in a 3-hour
period. Therefore, there are eight periods of 3-hour block average in a day (midnight to
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midnight). When the facility cannot provide data for any 3-hour block, it is reported as monitor
downtime in the quarterly/semi-annual excessive emission reports and reviewed in line with good
operation and maintenance practices for the COMS. Continued compliance is anticipated.

e 15A NCAC 02D .1100 “Control of Toxic Air Pollutants” — This rule is state enforceable only.
The facility controls emissions of NOy using a non-catalytic reduction system that requires
aqueous ammonia. The aqueous ammonia storage tank (ID No. ES-15) is subject to 02D .1100
for ammonia. As part of this PSD application, NCRP also conducted air dispersion modeling to
demonstrate compliance with NC Air Toxics for other toxic air pollutants (TAPs) associated with
the PSD modification. More detail on the air dispersion modeling and compliance with NC Air
Toxics is provided below in Section 5.8.

e 15ANCAC 02D .1111 “Maximum Achievable Control Technology (MACT)” — NCRP has
accepted an avoidance condition (see discussion of avoidance condition below) to be classified as
an area source of HAPs. As an area source, the boilers are subject to the “NESHAP for Areas
Sources: Industrial, Commercial, and Institutional Boilers,” 40 CFR 63 Subpart JJJJJJ (also
referred to as GACT Subpart 6J). The boilers were constructed prior to June 4, 2010 and are
considered existing boilers under this rule. Additionally, the boilers fall in the biomass
subcategory under the rule, which “includes any boiler that burns any biomass and is not in the
coal subcategory.”

Existing biomass boilers do not have emission standards, but they do have work practice
standards under GACT Subpart 6J, including biennial tune-ups and a one-time energy
assessment. The compliance date for the one-time energy assessment was due by March 21,
2014, as specified in 40 CFR 63.11196(1)(3). Lumberton Energy, LLC (the former owners)
completed the one-time energy assessment on April 17, 2014.

The boilers (ID Nos. ES-1A and ES-1B) did not operate between the effective date of 40 CFR 63
Subpart JJJJJJ and the compliance date of March 21, 2014. The initial tune-up on boiler ES-1B
was completed on September 18, 2015 and the initial tune-up on boiler ES-1A was completed on
September 24, 2015. A biennial tune-up was required no more than 25 months after these dates.
The most recent compliance inspection report indicated the most recent tune-ups were completed
on August 7, 2020,° with the next tune-up required no later than September 7, 2022. In
accordance with 40 CFR 63.11223(b)(7), if the boilers are not in operation at that time, the
periodic tune-up on these boilers must be conducted within 30 days of startup. Continued
compliance is anticipated.

The Boiler Maintenance Project as described in the application addendum submitted on June 23,
2021 does not constitute reconstruction under GACT 6J. As defined in 40 CFR Part 63.2,
reconstruction means, in part, “the replacement of components of an affected or a previously
nonaffected source to such an extent that... [t]he fixed capital cost of the new components
exceeds 50 percent of the fixed capital cost that would be required to construct a comparable new
source.” NCRP estimates the total project cost of the Boiler Maintenance Project at $4.2 million,
while the cost to replace two 12.5-Megawatt electric (MWe), poultry litter-fired boilers is
estimated at $100 million. Thus, the Boiler Maintenance Project is less than 50% of the fixed
capital costs, and the boilers at NCRP remain classified as existing sources under GACT Subpart
6J.

5 See compliance inspection report from Evangelyn Lowery-Jacobs dated 09/11/2020.
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15A NCAC 02Q .0317 “Avoidance Conditions” — NCRP has accepted a facility-wide avoidance
conditions for avoidance of 15A NCAC 02D .1111, Maximum Achievable Control Technology.
The permit currently limits the emissions of any single HAP to less than 10 tons per year and to

less than 25 tons per year for any combination of HAPs for to avoid becoming a major source of
HAPs.

HCI and chlorine are the largest quantity HAPs emitted from the boilers. The facility maintains
emissions of these HAPs using low chlorine wood and the DSI system (ID No. CD-1C4). The
control efficiency of the sorbent injection is expected to be 80% to 95% for acid gases such as
HCI.

NCRP was required to conduct a stack test within 180 days of startup of Air Permit No.
05543T21 to verify emissions of HCI and chlorine and to establish operating parameters for the
sorbent injection systems, if necessary. Source testing for these limitations was conducted on
December 22, 2016, and the results are presented in Table 9. Because the sorbent injection
systems were not required during testing, the operating parameters have not yet been established.

NCRP ensures compliance with 02Q .0317 by calculating monthly HAP emissions, including
HCI and chlorine emissions, and submitting consecutive 12-month totals for facility-wide HAP
emissions semiannually. The permit includes equations for calculation the HCI and chlorine
emissions from the boilers (ID Nos. ES-1A and ES-1B). When poultry cake was permitted as
fuel for the boilers under Air Permit No. 05543T27 issued on April 15, 2020, the HCI and
chlorine emissions were inadvertently omitted from these equations. This oversight will be
corrected as part of this current permit modification, by updating the emission equations to
account for HCI and chlorine emissions from the combustion of poultry cake in the boilers.

Table 9 — Source Testing for HAP Emissions

Pollutant Test Results Emission Limit Regulation Compliance
15A NCAC 02Q .0317
HCI 0.00064 Ib/MMBtu 0.00663 Ib/MMBtu 15A NCAC 02D 1111 Yes
15A NCAC 02Q .0317
Cl, <6.83E-06 Ib/MMBtu | 1.8E-03 Ib/MMBtu 15A NCAC 02D 1111 Yes
Notes:

Testing occurred on December 22, 2016 and source test report reviewed and approved in a memorandum from
Brent Hall of the SSCB on February 20, 2017.

The permit will require NCRP to conduct additional source test to verify emissions of HCI and
chlorine and to establish operating parameters for the sorbent injection systems. The source
testing must be conducted and test results submitted within 180 days of first startup of the boilers
after completion of the Boiler Maintenance Project, unless another date is approved by NCDAQ.
Additional source testing is required at 50%, 70%, and 90% poultry litter fuel mixes to ensure the
HAP avoidance limits can be met over the range of poultry litter blends.

NCRP is also required to calculate annual HCI and chlorine emissions monthly, and report
emissions semiannually to ensure compliance with the HAP avoidance limit. Emissions of HCI
and chlorine are determined with equations using the emission factors developed via testing, the
higher heating value of each fuel, and the usage of each fuel type fired in the boilers. Higher
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heating value and the fuel usage for the poultry cake is being added to the HCI and chlorine
emission equations as part of this permit modification.

15A NCAC 02Q .0400 “Acid Rain Procedures” — The boilers (ID Nos. ES-1A and ES-1B) at
NCRP are currently subject to the Acid Rain Program in accordance with 40 CFR 72 and 15A
NCAC 02Q .0400. Even though the boilers no longer burn coal, natural-gas, or fuel-oil, (except
for the small amount during startup), the boilers are still considered fossil-fuel fired boilers under
the Acid Rain Program. As specified in 40 CFR 72.2, fossil fuel-fired “means the combustion of
fossil fuel or any derivative of fossil fuel, alone or in combination with any other fuel,
independent of the percentage of fossil fuel consumed in any calendar year (expressed in
MMBtu)” [emphasis added]. It should be noted that this definition is not found in the PSD
regulations under 40 CFR Part 51, and thus, the boilers are not considered fossil fuel-fired boilers
under PSD.

NCRP submitted application forms to renew the existing Acid Rain permit (part of current Title
V permit) on January 27, 2017. Thus, the existing Acid Rain permit can be renewed for five
years. The effective and expiration dates of renewed Acid Rain permit are aligned with the
effective and expiration dates of the renewed Title V permit.

As specified in 40 CFR 76.1(a), the affected units (ID Nos. ES-1A and ES-1B) are not subject to
a NOyx emission limitation under 40 CFR Part 76 because they are not subject to an Acid Rain
emissions limit for SO, under Phase | or Phase I1 of the Clean Air Act.

Senate Bill 3 (Session Law 2007-397) — In accordance with NCGS 62-133.8(g) in the Renewable
Energy and Energy Efficiency Portfolio Standard (REPS), a facility wishing to be categorized as a
new renewable energy facility that delivers electric power to an electric power supplier must meet
BACT. NCDAQ determines on a case-by-case basis the BACT for a facility that would not
otherwise be required to comply with BACT pursuant to the PSD emissions program. Such BACT
analyses are referred to as State BACT or SB3 BACT (for Senate Bill 3 (Session Law 2007-397)).

SB3 BACT Emission Limits for Firing Non-CISWI Subject Wood Only

When non-CISWI subject wood was added as fuel to the permit under Air Permit No. 05543718
issued on February 14, 2012, PSD BACT conditions were added for CO and sulfuric acid mist
(see discussion above). Other PSD regulated pollutants did not trigger PSD BACT, and a permit
condition for SB3 BACT for these other pollutants was added to the permit at that time. The
SB3 BACT emission limits for burning non-CISWI subject wood only in the boilers are shown in
the table below.

Table 10 — SB3 BACT Emission Limits for Firing Non-CISWI Subject Wood Only

Emission Source Pollutant Emission Limits Control Technology

Boilers PM/PMo 0.036 Ib/million Btu multiclone and bagfilter
(ID Nos. ES-1A and (both filterable and condensable)
ES-1B) [stack test: 3-run average]

PM2s 0.011 Ib/million Btu multiclone and bagfilter

(both filterable and condensable
[organic and inorganic including
sulfuric acid mist])

[stack test: 3-run average]
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Table 10 — SB3 BACT Emission Limits for Firing Non-CISWI Subject Wood Only

Emission Source

Pollutant

Emission Limits

Control Technology

Sulfur dioxide

0.025 Ib/million Btu

[CEM: 30-day rolling average]

use of low sulfur wood

Nitrogen oxides

0.125 Ib/million Btu

[CEM: 30-day rolling average]

selective non-catalytic
reduction

Volatile organic
compounds

0.03 Ib/million Btu
[stack test: 3-run average]

good combustion
control

Mercury

5 x 10°° Ib/million Btu
[stack test: 3-run average]

Bagfilter

NCRP demonstrated compliance with the emission limits during testing conducted December 15
— December 30, 2015, with subsequent testing performed on February 11, 2016. The results of
the testing are provided in Table 11 below. As shown in the table, the facility tested in
compliance with the SB3 BACT emission limits for non-CISWI subject wood during subsequent

tests.

Table 11 — Source Testing for SB3 BACT Limits

Pollutant Test Date Test Results Emission Limit Compliance
PM/PM1o 12/18/2015 0.035 Ib/million Btu 0.036 Ib/million Btu Yes
PM2s 12/18/2015 0.032 Ib/million Btu 0.011 Ib/million Btu No
SO, 12/20/2015 0.000 Ib/million Btu 0.025 Ib/million Btu Yes
NOy 12/17/2015 0.107 Ib/million Btu 0.125 Ib/million Btu Yes
VOC 12/17/2015 0.001 Ib/million Btu 0.03 Ib/million Btu Yes
Hg 12/19/2015 | 1.5 x 10® Ib/million Btu | 5 x 10°® Ib/million Btu Yes
PM/PM1o 2/11/2016 0.012 Ib/million Btu 0.036 Ib/million Btu Yes
PM; s 2/11/2016 0.011 Ib/million Btu 0.011 Ib/million Btu Yes
Notes:
The source test report was reviewed and approved in a memorandum from Gary Saunders of the SSCB on June
23, 2016.

The permit will require NCRP to conduct an initial performance test to demonstrate compliance
with the emissions limits for the pollutants listed in Table 11 above while firing non-CISWI
subject wood only in the boilers (ID Nos. ES-1A and ES-1B). The source testing must be
conducted and test results submitted within 180 days of first startup of the boilers after completion
of the Boiler Maintenance Project, unless another date is approved by NCDAQ.

Continuing compliance with state BACT for NOy and SO, are demonstrated via CEMS. MRR
requirements 15A NCAC 02D .0504 are sufficient to ensure compliance with the SB3 BACT
emission limits for PM/PMjo, PM, 5, and mercury. No MRR is required for the SB3 BACT
emission limit for VOC. Continued compliance is anticipated.

SB3 BACT Emission Limits for Firing Non-CISWI Subject Wood and Poultry Litter

NCRP accepted a facility-wide PSD avoidance limit as part of Air Permit No. 05543T21 issued
on May 29, 2015 to remove coal, No. 2 and No. 4 fuel oil, tire-derived fuels, pelletized paper,
and fly ash briquettes from the fuel mix and add non-CISWI poultry litter as a permitted fuel for
its two boilers (ID Nos. ES-1A and ES-1B). This 2015 modification was not considered a major
modification under PSD at that time. Thus, no PSD BACT analyses were required, and NCRP
submitted SB3 BACT analyses to NCDAQ on March 19, 2015 for firing of non-CISWI subject
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wood/poultry litter blends in boilers (ID Nos. ES-1A and ES-1B) for CO, VOC, NOx, SO,,
sulfuric acid mist, PM (including mercury and lead) and greenhouse gases.

Because the 2015 modification was subsequently deemed to be a major modification under PSD,
NCRP conducted and submitted BACT analyses under PSD for firing non-CISWI subject
wood/poultry litter blends in boilers (ID Nos. ES-1A and ES-1B) in this permit application
(7800166.17C). The PSD BACT analyses included all pollutants noted above except for mercury
and lead. NCDAQ determined the PSD BACT analyses presented in this permit application
(7800166.17C) meet the requirements under NCGS 62-133.8(g). Thus, no SB3 BACT analyses
are required for CO, VOC, NOx, SO, sulfuric acid, PM, and greenhouse gases for firing poultry
litter and non-CISWI subject wood in the boilers.

However, SB3 BACT analyses are required for mercury and lead (which are not subject to PSD
BACT for this modification) when firing poultry litter and non-CISWI subject wood in the
boilers, and the analyses were submitted to NCDAQ on March 19, 2015. Jeff Twisdale of
NCDAQ reviewed the SB3 BACT analysis and provided the results in a memorandum dated
May 10, 2018. The SB3 BACT emission limits and control technology for mercury and lead are
provided in Table 12.

Table 12 — SB3 BACT Emission Limits and Required Control Technology for Firing Poultry
Litter and Non-CISWI Subject Wood

Emission Source Pollutant Emission Limits Control Technology

Boilers Lead 2.86 5 x 107 Ib/million Btu Multiclones and baghouse
(ID Nos. ES-1A and [stack test: 3-run average]
ES-1B) Mercury 5.0 x 10 Ib/million Btu Multiclones and baghouse

[stack test: 3-run average]

The permit will require NCRP to conduct a performance test to demonstrate compliance with the
emissions limits for mercury and lead while firing a minimum of 30% poultry litter blend in
boilers (ID Nos. ES-1A and ES-1B). The source testing must be conducted and test results
submitted within 180 days180 days of first startup of the boilers after completion of the Boiler
Maintenance Project, unless another date is decided by NCDAQ. NCRP must conduct subsequent
performance tests within 60 days of the date that the percentage of poultry litter firing exceeds
50%, 70% and 90% of total heat input to the boilers (ID Nos. ES-1A and ES-1B). Additionally,
NCRP must follow the MRR requirements under 15A NCAC 02D .0503 for the bagfilter (ID No.
CD-1C) to ensure continued compliance with the SB3 BACT limits for mercury and lead.

40 CFR Part 97, Subparts, AAAAA, BBBBB, and CCCCC, Cross State Air Pollution Rule
[CSAPR] — The boilers at NCRP were previously subject to the 15A NCAC 02D .2400, “Clean
Air Interstate Rules” (CAIR). When this rule expired on February 1, 2016, NCDAQ reopened the
permit to remove references to CAIR and replace them with CSAPR. Air Permit No. 05543723
was issued on March 28, 2016 with the CSAPR rules. Continued compliance is anticipated.
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4.0 Prevention of Significant Deterioration

The PSD regulations are designed to ensure that the air quality in current attainment areas does not
significantly deteriorate beyond baseline concentration levels. PSD regulations specifically apply to
the construction of United States Environmental Protection Agency (US EPA)-defined Major
Stationary Sources in areas designated as attainment or unclassified attainment for at least one of the
criteria pollutants. North Carolina has incorporated US EPA’s PSD regulations (40 CFR 51.166)
into its air pollution control regulations in 15A NCAC 02D .0530.

4.1 PSD Applicability

Under PSD requirements all major new or modified stationary sources of air pollutants regulated and
listed in this section of the Clean Air Act must be reviewed and approved prior to construction by the
permitting authority. A major stationary source is defined as any one of 28 named source categories
that has the potential to emit 100 tons per year of any regulated pollutant or any other stationary
source that has the potential to emit 250 tons per year of any PSD regulated pollutant. NCRP is not
in one of the 28 named source categories and is not subject to the 100-tpy threshold.

Prior to modification to add poultry litter as a fuel, the facility was considered a major source under
PSD. On March 19, 2015, NCRP submitted an air permit application to NCDAQ to remove coal,
No. 2 and No. 4 fuel oil, tire-derived fuels, pelletized paper, and fly ash briquettes from the fuel mix
and add non-CISWI poultry litter as a permitted fuel for its two boilers (ID Nos. ES-1A and ES-1B).
Air Permit 05543T21 allowing the boilers to fire only non-CISWI subject wood and poultry litter
was issued on May 29, 2015. As noted in Section 1.1 above, emissions of CO when firing non-
CISWI subject wood and poultry litter in the boilers after permit issuance were higher than
anticipated, and facility-wide emissions exceeded 250 tpy as measured with CEMS in September
2016, while the facility was operating under the First SOC. Therefore, the 2015 modification is
considered a significant modification under PSD. As such, it was necessary for NCRP to apply for
and obtain a retroactive PSD permit and perform the associated BACT review and impact analysis
required under the PSD program, for this modification. This retroactive PSD permit is for all NSR
pollutants, excluding lead, for which the emissions increase does not exceed the SER, as shown
above in Table 1.

The elements of a PSD review are as follows:

1) A BACT Determination as determined by the permitting agency on a case-by-case basis in
accordance with 40 CFR 51.166(j),

2) An Air Quality Impacts Analysis including Class | and Class Il analyses, and

3) An Additional Impacts Analysis including effects on soils and vegetation and impacts on local
visibility in accordance with 40 CFR 51.166(0).

4.2 BACT Analysis

Under PSD regulations, the determination of the necessary emission control equipment is developed
through a BACT review. The regulations define BACT as:

An emissions limitation...based on the maximum degree of reduction for each pollutant... which

would be emitted from any proposed major stationary source or major modification which the
reviewing authority, on a case-by-case basis, taking into account energy, environment, and
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economic impacts and other costs, determines is achievable... for control of such a pollutant. [40
CFR 51.166 (b)(12)]

The BACT requirements are intended to ensure that the control systems incorporated in the design of
the proposed facility 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. Additionally, the BACT
analysis may consider the impacts of non-criteria pollutants and unregulated toxic air pollutants, if
any are emitted, when making the BACT decision for regulated pollutants. Each pollutant subject to
a PSD review must meet the criteria of BACT, which refers to the maximum amount of emission
reduction currently possible with respect to technical application and economic, energy, and
environmental considerations.

Because equipment within categories of sources varies widely, it is difficult to establish a uniform
BACT determination for a particular pollutant or source. Economics, energy, and environment in
combination with the unique functions of the source and engineering design, require BACT to be
determined on a case-by-case basis. In most instances BACT may be defined through an emission
limitation. In cases where this is impossible, BACT can be defined by the use of a particular type of
control device and its achievable emission reduction efficiency. In no event can a technology be
recommended that would not comply with any applicable standard of performance established
pursuant to section 111 or 112 of the Clean Air Act.

The BACT analyses provided by NCRP for the proposed project were conducted in accordance
with NCDAQ regulations and were consistent with the US EPA’s five step “top-down” BACT
process. The “top down” methodology results in the selection of the most stringent control
technology in consideration of the technical feasibility and the energy, environmental, and
economic impacts. Control options are first identified for each pollutant subject to BACT and
evaluated for their technical feasibility. Options found to be technically feasible are ranked in
order of their effectiveness and then further evaluated for their energy, economic, and
environmental impacts. In the event that the most stringent control identified is selected, no
further analysis of impacts is performed. If the most stringent control is ruled out based upon
economic, energy, or environmental impacts, the next most stringent technology is similarly
evaluated until BACT is determined.

After establishing the baseline emissions levels required to meet any applicable NSPS, NESHAPs,
or SIP limitations, the “top-down” procedure followed for each pollutant subject to BACT is
outlined as follows:

e Step 1: Identify of all available control options - from review of US EPA RACT/BACT/LAER
Clearinghouse (RBLC), agency permits for similar sources, literature review and contacts with
air pollution control system vendors.

e Step 2: Eliminate technically infeasible options - evaluation of each identified control to rule
out those technologies that are not technically feasible (i.e., not available and applicable per
US EPA guidance).

e Step 3: Rank remaining control technologies - “Top-down” analysis, involving ranking of
control technology effectiveness.

e Step 4: Evaluate most effective controls and document results — Economic, energy, and
environmental impact analyses are conducted if the “top” or most stringent control technology
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is not selected to determine if an option can be ruled out based on unreasonable economic,
energy or environmental impacts.

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

4.3.References Used to Identify Control Technologies

The references and methodologies discussed in this section were used to identify control technologies
considered in the BACT analyses for the boilers found in Sections 4.4 through 4.9.

RACT/BACT/LAER Clearinghouse (RBLC)

An investigation was performed to identify current regulatory BACT/LAER determinations for
wood-fired boilers. When considering the BACT/LAER decisions summarized for this permit
modification, it is important to note that NCRP fires wood and poultry litter in its boilers. Control
technology identified in RBLC was for biomass and wood-fired boilers and may not be feasible for
NCRP’s boilers due to differences between poultry litter and wood.

The investigation involved a review of US EPA’s RBLC, which included information on BACT and
LAER decisions throughout the country. Specifically, NCDAQ performed searches of the RBLC
database for the years 2008 — 2018 using the following categories:

e Combustion Units firing biomass (includes wood, wood waste, biogases, and other biomass)
for utility boilers > 250 million Btu/hr (RBLC Code 11.120);

¢ Industrial size furnaces/boilers 100 million Btu/hr to 250 million Btu/hr (RBLC Code
12.120); and

e Commercial/Institutional size furnaces/boilers (<100 million Btu/hr) (RBLC Code 12.120).

Boilers firing fuel types other than wood, biomass, or bark were culled from the initial search results.
The refined search results encompassed 56 boilers at 43 different facilities. Control technology for
specific pollutants emitted from these boilers are discussed below in Sections 4.4 through 4.9.

Literature Search for Similar Sources

Literature on control technology used for biomass boilers was reviewed in the effort to identify
control technologies for NCRP. The literature search included, but was not limited to, resources
from US EPA and the Northeast States for Coordinated Air Use Management (NESCAUM).

NSR Permits for Similar Sources

To date only one other facility firing wood/poultry litter in its boilers has been identified with BACT
limits. This facility is Fibrominn Biomass Power Plant (Fibrominn) in Benson, Minnesota. The
biomass power plant at Fibrominn consists of one boiler, fueled principally with poultry litter.
Vegetative biomass may also be burned. The facility generates an average of 50 MW of electricity
for export and has a peak electrical export capacity of 55 MW. Construction began in 2005 and the
plant began operating in 2007. The facility has since ceased operation and was demolished in August
2019.
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Unlike the boilers at NCRP, which were originally designed to burn coal, the boiler at Fibrominn was
designed specifically to burn poultry litter as its main source of fuel. Consequently, the BACT limits
developed for Fibrominn may not be achievable for NCRP, which has older boilers that were
retrofitted to fire wood and poultry litter. The Fibrominn BACT limits are provided in the table
below and will be considered in the BACT analyses for NCRP below as appropriate.

Table 13 — BACT Limits for Fibrominn

Pollutant BACT Emission Limit Selected Control Technology
CcoO 0.24 Ib/MMBtu Good combustion technology
(CEMS: 24-hr daily average)
NOx 0.16 Ib/MMBtu Selective non-catalytic reduction
(CEMS: 30-day rolling average)
SOz 0.07 Io/MMBtu or 80% control, whichever is least Spray Dryer Absorber (SDA)
stringent

(CEMS: 24-hour daily geometric mean
concentration or reduction percentage)

PM 0.020 Ib/MMBtu Baghouse/SDA
(stack test: 3-1 hour run average)

PM10 Limit to be proposed after completing of initial stack | Baghouse/SDA
test

Notes:

BACT emission limits and selected control technologies were obtained from Air Permit No. 15100038- 001 IS
issued to Fibrominn LLC on 10/23/02, retrieved from https://www.pca.state.mn.us/sites/default/files/15100038-
001-agpermit.pdf

4.4.Carbon Monoxide and Volatile Organic Compound BACT
4.4.1 ldentify Control Technologies

The most common method identified from the RBLC search to control emissions of CO and/or VOC
from wood fired boilers was good combustion practices, which included the use of over-fire air
(OFA). “No controls” was the second most noted method. Other methods include catalytic
oxidation, regenerative thermal oxidation, and proper boiler design,

Based on the review of RBLC, relevant literature, and knowledge of the industry as discussed in
Section 4.3.1 above, the following control technologies were considered in the BACT analyses for
CO and VOC emissions from the wood/poultry litter-fired boilers:

e Catalytic Oxidation,

e Thermal Oxidation, and

e Good operation practices.

Catalytic Oxidation

Catalytic oxidation is a post-combustion control that oxidizes CO to carbon dioxide (CO;) and causes
destruction of VOCs in the presence of a catalyst. An acceptable flue gas temperature range for
catalyst operation is 450 °F to 1100 °F. The oxidation process takes place spontaneously, without
requiring any additional reactants in the flue gas stream. The catalyst serves to lower the activation
energy necessary for complete oxidation of the incomplete combustion products. Catalytic oxidation
has been used to control CO and VOC on combustion turbines firing natural gas. Oxidation catalysts
are susceptible to deactivation due to impurities present in the exhaust gas stream. Arsenic, iron,
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sodium, phosphorus, and silica will act as catalyst poisons causing a reduction in the catalyst activity
and pollutant removal efficiencies. Oxidation catalysts are also subject to masking and/or blinding
by fly ash contained in the exhaust gas stream of a biomass fired boiler. Because of the potential for
oxidation catalyst fouling and/or deactivation, the catalyst must be located downstream of the control
device for PM. Therefore, a supplemental burner will be necessary to reheat the flue gas to requisite
temperatures. Additionally, the systems can be sensitive to the VOC inlet stream flow conditions and
can contribute to deactivation.

Thermal Oxidization

Thermal oxidation causes the destruction of CO and VOC through a separate combustion process.
The process destroys CO by passing the gas stream through a high temperature region. It consists of
a combustion chamber, a burner, and heat/exchanger/shell that preheats the incoming air. Thermal
oxidizers are usually operated between 1500 °F and 1800 °F to achieve an 85% reduction in CO. The
thermal oxidizer components are subject to fouling by PM. Therefore, the thermal oxidizer must be
located downstream of the PM control device. Additionally, a thermal oxidizer requires a source of
supplemental heat, to raise the exhaust stream to the required oxidation temperature.

Good Combustion Practices

Good combustion practices are based on proper boiler design and proper operation of the boiler.
Good combustion practices mean operation of the boiler at high combustion efficiency thereby
reducing products of incomplete combustions. They include sufficiently high combustion
temperatures, adequate residence time, adequate excess air, and adequate turbulence to ensure
sufficient mixing and available oxygen for efficiency combustion. Reducing emissions of CO and
VVOCs can be accomplished by increasing the air available for combustion and/or combustion
temperature, with taking care to avoid increase in NOx emissions.

Good combustion practices can also include the use of OFA. OFA air is injected into the active
flame zone to provide turbulence needed to completely mix the to ensure good combustion.® If there
is a lack of OFA, large quantities of CO and other combustibles can travel through the system
unreacted and out of the stack.’

Fibrominn used good combustion practices to control carbon monoxide and VOC from its boiler,
prior to shut down and demolition of the Benson, Minnesota facility in August 2019.

4.4.2 Eliminate Technically Infeasible Options

Catalytic Oxidation

Catalytic oxidation requires detailed knowledge of the influent stream. The composition of the
poultry litter is expected to vary, so the presence of compounds that could potentially act as catalyst
poisons is unknown. Therefore, it is considered technically infeasible to use catalytic oxidation as
the control technology for CO and VOC from the wood / poultry-litter fired boilers.

& Combustion Air. Retrieved on 08/26/2021 from https://www.sciencedirect.com/topics/engineering/combustion-
air

" Three Ways to Optimize Solid Fuel Combustion. Retrieved on 08/26/2021 from
https://www.hurstboiler.com/biomass_boiler_systems/three-ways-to-optimize-solid-fuel-combustion
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Thermal Oxidation

Thermal oxidation has primarily been applied to industrial exhaust streams to reduce VOC and HAP
emissions. The conversion of CO into CO; is a by-product of the process. Thermal oxidation is
primarily applicable only to gas streams with high levels of CO, VOCs and HAPs, such as chemical
processing facilities. Due to the expected concentration of CO from the boilers, this control is
considered infeasible because the CO emission rate is not expected to improve from the add-on
thermal oxidation process.

4.4.3 Rank Remaining Control Technologies by Effectiveness

NCRP determined that good combustion practices are the only demonstrated and technically feasible
control measure for CO and VVOC reduction for the wood/poultry litter-fired boilers. Good
combustion practices have shown to provide control efficiencies up to 50% of CO and VOC
emissions.

4.4.4 Evaluate Technically Feasible Control Options

NCRP currently uses good combustion practices, including OFA, at its facility. There are no
additional costs or significant collateral environmental issues that would eliminate good combustion
practices as BACT.

4,45 Select BACT for CO and VOC Emissions

NCRP proposes good combustion practices as the selected BACT for CO emissions from the
wood/poultry litter-fired boilers. NCRP proposes a BACT emission limit of 0.65 Ib of CO /million
Btu on a 30-day rolling average from each boiler when combusting a mix of wood and poultry litter,
during normal operations. The BACT limit represents the lowest numerical value that can be
achieved on a 30-day rolling average when combusting wood and poultry litter as fuel. Compliance
with the CO emission limit will be determined using a CEMS certified in accordance with
Performance Specifications 4 and 6, Appendix A, 40 CFR Part 60.

Because emissions during startup and shutdown are highly variable for certain parameters including
CO emissions, NCRP proposes separate BACT emission limits for CO during these events. The
proposed BACT emission limits are as follows:

Pollutants BACT Emission Limit Averaging Period
208.8 Ib/hr 3-hour rolling average as
co (startup and shutdown when one boiler is idle) measured via CEMS
526.2 Ib/hr 3-hour rolling average as
startup and shutdown when both boilers are operating measured via
( d shutd hen both boil ing) d via CEMS

The BACT limit represents the highest numerical value observed during a startup event occurring in
July 2017, as measured with CEMS. These values were also used in the air dispersion modeling that
demonstrated compliance with the Class Il Area Significant Impact Level (SIL) for CO, as discussed
in detail below in Section 5.1. Compliance during startup and shutdown will be achieved on a 3-hour
rolling average when combusting wood and poultry litter as fuel. Compliance with the CO emission
limit will be determined using a CEMS certified in accordance with Performance Specifications 4

32



DRAFT

and 6, Appendix A, 40 CFR Part 60. NCRP proposes good combustion practices to minimize
emissions as the selected BACT for CO during startup and shutdown events.

NCRP also proposes good combustion practices as the selected BACT for VOC emissions from the
wood/poultry litter-fired boilers. NCRP proposes a BACT emission limit of 0.03 Ib of VOC /million
Btu boiler when combusting a mix of wood and poultry litter, and this limit is the same as the BACT
limit for burning non-CISWI subject wood only. Compliance with the good combustion practices for
VOC emissions will be determined by following the requirements under GACT Subparts 6J, which
includes biennial tune-ups for the boilers and a one-time energy assessment.

NCDAQ concurs with NCRP’s proposed BACT and emission limits for VOC and CO emissions
from the wood/poultry litter-fired boilers.

4.5 Nitrogen Oxides BACT
4.5.1 Identify Control Technologies

The most common method identified from the RBLC search to control emissions of NOx from wood
fired boilers was selective non-catalytic reduction (SNCR). Selective catalytic reduction (SCR) was
the second most noted method. Other methods include flue gas recirculation, good combustion
practices, “no controls,” regenerative thermal oxidation, and proper boiler design.

Based on the review of RBLC, relevant literature, and knowledge of the industry as discussed in
Section 4.3.1 above, the following control technologies were considered in the BACT analysis for
NOy emissions from the wood/poultry litter-fired boilers:

e Selective catalytic reduction,

e Regenerative selective catalytic reduction (RSCR),

e Selective non-catalytic reduction, and

e Flue gas recirculation (FGR)

SCR

SCR is a post-combustion control technology that involves a catalyst bed installed upstream of the
PM control device, between the boiler economizer and combustion preheater. The temperature range
of flue gas at this point is between 650 °F and 750 °F. Ammonia is injected into the flue gas stream
and catalytically reduces the NOx to molecular nitrogen and water. Emission reduction of 70-90%
can be achieved from this technology.

RSCR

RSCR is a specific type of SCR capable of achieving a NOx removal efficiency of greater than 80%.
It is called regenerative SCR because this technology has a highly efficient direct heat transfer that
results in an overall heat recovery of greater than 95%. The “hot-side” of the SCR is a conventional
SCR system (described above) that is located prior to the air heater and upstream of the PM control
device where the flue exhaust stream is the optimum temperature range of 650 °F to 700 °F. The
“cold side” of the RSCR is located downstream of the PM control device. The flue gas temperature
at this location is lower than the required temperature range for optimum catalytic reduction in the
“hot-side” SCR system, so a natural gas or oil-fired duct burner is used to provide supplemental heat
to increase temperature to the appropriate range. Prior to the flue gas entering the RSCR, ammonia is
injected to ensure it is well mixed with the flue gas. Then the flue gas enters the RSCR and passes
upward through a ceramic bed that has been heated by the duct burner. The hot ceramic bed
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increases the temperature of the flue gas to a maximum of 650 °F prior to passing through the catalyst
bed.

SNCR

SNCR is the NOx control measure commonly used for biomass boilers. SNCR is a post combustion
control technology that involves ammonia or urea injection but not the presence of a catalyst. SNCR,
like SCR, involves the reaction of NOx with ammonia by which NOXx is converted to molecular
nitrogen and oxygen. Without the use of a catalyst, the NOx reduction reaction temperature must be
tightly controlled between 1600 °F and 1800 °F for optimum efficiency. Below 1600 °F, ammonia
will not fully react, resulting in unreacted ammonia that is emitted to the atmosphere (referred to as
ammonia slip). If the temperature is above 2200 °F, the ammonia will be oxidized resulting in an
increased level of NOx emissions.

Fibrominn used SNCR to control NOx emissions from its boiler prior to shut down and demolition of
the Benson, Minnesota facility in August 2019.

FGR

FGR technology is based on reducing thermal NOx formation by introducing inert flue gas, which
reduces oxygen concentration and absorbs heat, thereby reducing peak flame temperatures. FGR
involves extracting a portion of the flue gas from the economizer or air heater outlet and
reintroducing it into the furnace through a separate duct and hot gas fan to the combustion air duct
that feeds burners (i.e., the windbox). The recirculated flue gas is mixed with the combustion air to
reduce peak flame temperature thereby suppressing NOx formation. FGR is most effective for
natural gas and low nitrogen-containing fuels because it reduces thermal NOx.

4.5.2 Eliminate Technically Infeasible Options

SCR and RSCR

SCR is not an option on wood/poultry litter-fired units due to the high levels of catalyst poisons and
particulates present in the ash. The alkaline nature of wood ash due to high content of soluble
potassium or sodium has been known to deactivate the SCR catalyst by poisoning and fouling. The
potassium or sodium ions resembles the ammonia ion and may block access to the active sites on the
catalyst causing deactivation or catalyst poisoning. Similarly, RSCR is also considered technically
infeasible because it also relies on the use of a catalyst.

The use of RSCR and SCR can also form undesired side products such as isocyanic acid, nitrous
oxide, ammonia, hydrogen cyanide and others under certain unfavorable conditions.® This
characteristic makes these control options technically infeasible for controlling NOx emission
from the NCRP boilers.

4.5.3 Rank Remaining Control Technologies by Effectiveness

The remaining technically feasible options are FGR and SNCR. These control technologies were
ranked from the most stringent to the least stringent, as shown in the table below.

8 NESCAUM (2008). Controlling Emissions from Wood Boilers (DRAFT) Retrieved from http://www.nescaum.org/
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Control Approximate Control Efficiency (%)
Technology
SNCR 30 - 50%°
40-75% (for wood-fired stoker boilers) *°
FGR 10 —30% ™

4.5.4 Evaluate Technically Feasible Control Options

NCRP has selected SNCR as the BACT for NOx emissions from the wood/poultry litter-fired boilers.
Because the Permittee has selected the top-option for BACT, detailed economic, energy, and
environmental information on the lower efficient option (i.e., FGR) is not required.

455 Select BACT for NOx

NCRP proposes SNCR as the selected BACT for NOx emissions from the wood/poultry litter-fired
boilers. NCRP proposes a BACT limit of 0.17 Ib of NOx /million Btu on a 30-day rolling average
from each boiler when combusting a mix of wood and poultry litter as fuel, during normal
operations. The BACT limit represents the lowest numerical value that can be achieved on a 30-day
rolling average when combusting wood and poultry litter as fuel. Compliance with the NOx
emission limit will be determined using a CEMS that meets the requirements of 40 CFR Part 75,
except that unbiased values may be used.

Because emissions during startup and shutdown are highly variable for certain parameters including
NOyx emissions, NCRP proposes separate BACT emission limits for NOx during these events. The
proposed BACT emission limits are as follows:

Pollutants BACT Emission Limit Averaging Period
11.2 Ib/hr 3-hour rolling average as
NO (startup and shutdown when one boiler is idle) measured via CEMS
% 39.2 Ib/hr 3-hour rolling average as
(startup and shutdown when both boilers are operating) measured via CEMS

The BACT limit represents the highest numerical value observed during a startup event occurring in
July 2017, as measured with CEMs. These values were also used in the air dispersion modeling that
demonstrated compliance with the Class Il Area SIL for NOx, as discussed in detail below in Section
5.1. Compliance during startup and shutdown will be achieved on a 3-hour rolling average when
combusting wood and poultry litter as fuel. Compliance with the NOx emission limit will be
determined using a CEMS that meets the requirements of 40 CFR Part 75, except that unbiased
values may be used. NCRP proposes good combustion practices to minimize emissions as the
selected BACT for NOx during startup and shutdown events.

®US EPA. EPA-452/F-030-031. Air Pollution Control Technology Fact Sheet -SNCR. Retrieved from
https://www3.epa.gov/ttncatcl/cicalfiles/fsncr.pdf

10US EPA (2016) EPA Air Pollution Control Cost Manual: Chapter 1 — SNCR. Retrieved from
https://www.epa.gov/sites/production/files/2017-
12/documents/sncrcostmanualchapter7thedition20162017revisions.pdf

11 US EPA (1999) EPA 456/F-99-006R. Nitrogen Oxides (NOx): Why and How They Are Controlled. Retrieved
from https://www3.epa.gov/ttncatcl/dirl/fnoxdoc.pdf
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NCDAQ concurs with NCRP’s proposed BACT and emission limits for NOx from the wood/poultry
litter-fired boilers.

4.6 Sulfur Dioxide BACT
4.6.1 Identify Control Technologies

The most common method identified from the RBLC search to control emissions of SO, from wood
fired boilers was dry sorbent injection. The use of low sulfur fuel, including low sulfur fuel oil
during startup, was the second most noted method. Other methods include good combustion
practices and “no controls.”

Based on the review of RBLC, relevant literature, and knowledge of the industry as discussed in
Section 4.3.1 above, the following control technologies were considered in the BACT analysis for
SO, from the wood/poultry litter-fired boilers:

e Dry flue gas desulfurization (FGD),

e Wet flue gas desulfurization, and

e Inherently low sulfur fuel

Dry FGD
Dry FGD is an established technology with removal efficiency of SO; in the range of 90%. Types of

dry FGD control systems include spray dryer absorbers, circulating dry scrubbers, and DSI systems.

In a spray dryer absorber (SDA) control system, the combustion process exhaust stream passes
through the spray dryer absorber upstream of a PM control device. An alkaline slurry (typically
lime) is injected in the spray dryer absorber using rotary atomizer of fluid nozzles. The liquid
sulfite/sulfate salts that form from the reaction of the alkaline slurry with SO, are dried by heat
contained in the exhaust stream. Fabric filters are used on the PM control device, and the alkaline
reagent may further react with the SO, that passes through the filter cake.

Circulating dryer scrubber technology uses flue gas, ash, and lime sorbent to form a fluidized bed in
an absorber vessel. Water is added to the circulating dry scrubber absorber vessel to enhance the
lime and SO, absorption reactions. Byproducts leave the absorber in the dry form with the flue gas
for subsequent removal by the downstream PM control device.

A DSI system pneumatically injects a powdered sorbent directly into the furnace, the economizer, or
the downstream ductwork. DSI systems typically use calcium or sodium based alkaline reagents. A
DSI system requires no slurry equipment or reactor vessel because the sorbent is stored and injected
dry into the flue duct where it reacts with the SO,. The sulfite/sulfate salt reaction products are then
removed using control equipment for PM. Newer DSI applications have achieved greater than 90%
control efficiencies.

Fibrominn used a wet limestone in a SDA (considered a semi-dry technology) to control emissions of
SO, prior to shut down and demolition of the Benson, Minnesota facility in August 2019.
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Wet FGD

In a wet FGD system, the flue gas passes through a recirculating alkaline slurry that absorbs and
neutralizes the SO,. Most wet FGD systems use limestone or lime as the alkali source. The
performance of a wet FGD system varies with individual unit design. However, removal efficiencies
in the range of 98% are achievable. In the wet scrubbing process, the flue gas is contacted with an
alkaline solution of slurry (typically lime or limestone) in an absorber. The temperature of the flue
gas is reduced to its adiabatic saturation temperature and the SO, is removed from the flue gas by
absorption and reaction with the alkaline medium. Resulting waste product is a slurry containing
both reacted and unreacted alkaline materials. There are numerous design variations of wet
scrubbers with wet limestone systems being the most common process used. Generally, for lower
sulfur fuel, it is more difficult to achieve the higher percent sulfur removal rates. The range of SO,
reduction efficiency at wet scrubber installations is higher than that for dry scrubbing.

Inherently Low Fuel

Wood is an inherently low sulfur fuel. Because SO is generated during the combustion process as
result of the thermal combustion of the sulfur contained in the fuel, the combustion of low sulfur fuel
produces lower SO, emissions.

4.6.2 Eliminate Technically Infeasible Options

Wet FGD

Due to location and area restrictions at the facility, a wet FGD system would be required to be
installed upstream of the baghouse used to remove PM. For this reason, wet FGD is not feasible as it
is not recommended to introduce moisture into baghouse filters.

Inherently Low Fuel

Using inherently low sulfur fuel (wood) is not technically feasible because the fuel mixture will be
up to 85% poultry litter. (Sulfur in poultry litter at NCRP has been measured to be as high as 1.3
percent by weight.*?) Low sulfur wood would not significantly impact the SO, emissions because
most of the sulfur will come from the poultry litter. Additionally, the precise composition of the
poultry litter is variable, so the concentrations of sulfur in the mixture will also be variable.

4.6.3 Rank Remaining Control Technologies by Effectiveness

Dry FGD (i.e., DSI) is the only remaining control option that is technically feasible. Dry FGD may
achieve removal of SO, up to 90% depending upon the concentration of the SO, in the flue gas.

4.6.4 Evaluate Technically Feasible Control Options

Depending on the type and size, dry FGD systems are considered to have high capital costs and
variable operations and maintenance costs. Total costs range greatly from $500 to $4000 per ton of
pollutant removed for a facility of this size. However, this range is not expected to be cost
prohibitive.

12 E-mail from Frank Burbach to Betty Gatano dated 08/25/2021.
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4.6.5 Select BACT for Sulfur Dioxide

NCRP proposes a DSI system as BACT for SO, emissions from the wood/poultry litter-fired boilers.
Based on the anticipated sulfur content of the fuel and a DSI control efficiency of 80% (consistent
with the BACT determination for Fibrominn), NCRP proposes a BACT limit of 0.16 Ib of SO,
/million Btu, on a 30-day rolling average when combusting a mix of wood and poultry litter as fuel.
Compliance with the SO, emission limit will be determined using a CEMS that meets the
requirements of 40 CFR Part 75, except that unbiased values may be used.

NCDAQ concurs with NCRP’s proposed BACT and emission limit for SO, emissions from the
wood/poultry litter-fired boilers.

4.7. Sulfuric Acid Mist BACT
4.7.1 ldentify Control Technologies

NCDAQ performed a search of the US EPA’s RBLC as discussed above in Section 4.3.1. Four
facilities with emission limits on sulfuric acid mist were contained in the search and all four facilities
used some type of DSI system to control sulfuric acid mist.

4.7.2 Evaluation of Control Options

The amount of sulfuric acid mist formed depends on the amount of sulfur trioxide (SO3) and water
vapor present and the temperature of the flue gas. Because SO3 forms from SO, the control of
sulfuric acid mist correlates directly with SO, removal. The control technologies proposed to
minimize SO, apply for H,SO, mist as well. Please refer to Section 4.6 for the evaluation of control
options for SO,.

4.7.3 Select BACT for Sulfuric Acid Mist

NCRP proposes a DSI system as BACT for sulfuric acid mist emissions from the wood/poultry litter-
fired boilers. The BACT emission limit for H,SO4 mist is 0.027 Ib/million Btu. This value was
developed based on emission modeling and testing at the facility.

NCDAQ concurs with NCRP’s proposed BACT and emission limit for sulfuric acid mist from the
wood/poultry litter-fired boilers.

4.8.Particulate Matter BACT

4.8.1 ldentify Control Technologies

The most common technology identified from the RBLC search to control PM emissions from wood
fired boilers was a dry electrostatic precipitator (ESP). Fabric filter/bag house was the second most

common control technology, with wet electrostatic precipitator (WESP) being the only other control

technology noted. Cyclones were noted only in combination with other control methods such as
baghouses or ESPs.
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Based on the review of RBLC, relevant literature, and knowledge of the industry as discussed in
Section 4.3.1 above, the following control technologies were considered in the BACT analysis for
PM emissions from the wood/poultry litter-fired boilers:

e Cyclone

Settling Chamber

Baghouse

ESP and WESP, and

Wet Scrubber

Cyclone
Cyclones are referred to as “precleaners” because they are typically used to reduce inlet loading of

PM to a downstream treatment device and are often used in series. Cyclones use inertia to remove
particles from the gas stream, primarily PM with diameters greater than 10 microns. The cyclone
imparts centrifugal force on the gas stream, forcing particles toward the cyclone walls. Particles are
collected at bottom of the cyclone tubes as the gas stream exists the top of the tube for further
treatment.

Multiclones or multicyclones consist of multiple small-diameter tubes in parallel, each of which acts
like a small cyclone. This configuration combines the high efficiency of a small diameter with the
ability to treat large gas volumes.

Settling Chamber

Like the cyclone, a settling chamber is considered a precleaner used to remove primarily larger PM
greater than 10 microns in diameter from the gas stream. This technology uses gravity to collect the
particles prior to further treatment of the gas stream. Air enters through the upper side of the
chamber and travels laterally through the chamber to exit at the opposite upper side. As the gas
stream travels from one side of the chamber to the other, larger particles fall out of the air stream via
gravity. Control efficiencies vary greatly depending on the size of the chamber, the residence time of
the gas stream, and the composition of the PM in the gas.

Baghouse
A baghouse contains sets of fabric filters used to capture primarily PM,s and PMy,. Control

efficiency for baghouses is typically in the range of 99 to 99.9%. Moisture and corrosives content
are the most significant limits to the technology and should be considered during the design phase.
Additionally, it is recommended that larger particles (>10 microns) be removed (typically with
cyclones) prior to treatment with fabric filters.

ESP

ESPs use electrical forces to move particles onto collector plates where they are either “rapped” off
by mechanical means in a dry ESP or washed off typically with water in a WESP. Operating
efficiencies are in the range of 90 to 99.95% removal. ESPs in general are not well suited for use in
processes that are highly variable because they are sensitive to fluctuations in gas stream conditions.

Wet Scrubber

Wet scrubbers for PM control may be constructed in a wide variety of styles (e.g., spray chamber,
venturi type, packed-bed, etc.) but all use the same general operational theory of water droplets
capturing PM in a gas stream. Depending on the style of scrubber, PM control efficiencies range
from 50 to 99.9%.
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4.8.2 Eliminate Technically Infeasible Options

Settling Chamber

A settling chamber would require a large amount of available space for construction that is not
currently available onsite. Additionally, the settling chamber is a precleaner technology, like a
cyclone, and will require additional PM treatment. For these reasons, a settling chamber is not
feasible at this facility.

ESP

ESPs are not well suited for highly variable gas stream conditions such as those expected to be at
NCRP due to the variability of the poultry litter fuel stream. Additionally, ESPs require a significant
footprint for construction, which is not currently available at the facility. For these reasons, ESP is
eliminated as a technically feasible control technology.

Wet Scrubber

Wet scrubbers create solid waste and wastewater that will need to be treated and disposed of. Due to
the location and size restrictions at this facility, the installation of such wastewater treatment system
is not feasible. Offsite disposal may also be prohibitively high in cost.

4.8.3 Rank Remaining Control Technologies by Effectiveness
Cyclones alone and cyclones in combination with a fabric filter were the only remaining technically

feasible options for control of PM emissions. These control technologies were ranked from the most
stringent to the least stringent, as shown in the table below.

Control Technology Approximate Control Efficiency (%)
Multiclones and fabric filter 99 t0 99.9%*3

Single Cyclone 30 — 90% for PMyo
0 — 40% for PM,s™

4.8.4 Evaluate Technically Feasible Control Options

NCRP has selected multiclones and a fabric filter as the BACT for PM emissions from the
wood/poultry litter-fired boilers. These controls are currently being used at the facility. Therefore,
no additional impacts are associated with the installation and operation of these control technologies.
Because the Permittee has selected the top-option for BACT, detailed economic, energy, and
environmental information on the lower efficient option (simple cyclone) is not required.

4.8.5 Select BACT for PM Emissions
As stated above, NCRP proposes the use of multiclones in series with a baghouse system as BACT

for PM emissions from the wood/poultry litter-fired boilers. Assuming a control efficiency of 95%
for this control system, NCRP proposes BACT emission limits of 0.03 Ib/ million Btu for filterable

13US EPA. EPA-452/F-03-025. Air Pollution Control Technology Fact Sheet — Pulse Jet Cleaned Type. Retrieved
from https://www3.epa.gov/ttncatcl/cica/files/ff-pulse.pdf

14US EPA. EPA-452/F-03-005. Air Pollution Control Technology Fact Sheet -Cyclones. Retrieved from
https://www3.epa.gov/ttncatcl/cica/files/fcyclon.pdf
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PM, 0.036 Ib/million Btu for condensible and filterable PM, and 0.027 Ib/million Btu for filterable
and condensible PM,s. Compliance with the BACT emission limits for PM, PM;g, and PM;5 will be
demonstrated via initial and periodic performance testing. Compliance will be ensured by following
the monitoring and recordkeeping requirement for the bagfilter (ID No. CD-1C) for compliance with
15A NCAC 02D .05083.

NCDAQ concurs with NCRP’s proposed BACT and emission limit for PM emissions from the
wood/poultry litter-fired boilers.

4.9.Greenhouse Gas BACT
4.9.1 Identify Control Technologies

NCDAQ performed a search of the US EPA’s RBLC as described in Section 4.3.1. Good
combustion practices were the most common control method. The only other noted method was “No
controls.”

Based on the review of RBLC, relevant literature, and knowledge of the industry as discussed in
Section 4.3.1 above, the following control technologies were considered in the BACT analysis for
greenhouse gases (GHG) from the wood/poultry litter-fired boilers:
e Carbon capture and storage (CCS) and
e Lower-emitting processes and practices, consisting of:

o Boiler design

o Lower-emitting fuels

o Good combustion practices

CCS

CCS is an add-on technology that consists of removing CO, from the gas stream, transporting it to a
sequestering site, and injecting it into geological storage structure. Currently, there are no full-scale
storage sites available as the technology is still in the experimental stage of development.

Lower-emitting Processes and Practices

CO, emissions from boilers can be decreased by controlling several factors such as boiler design,
fuel type, and good combustion practices. These factors can be adjusted to improve the boiler’s
efficiency, thereby reducing the amount of fuel used to provide the steam.

4.9.2 Eliminate Technically Infeasible Options

CCS is considered technically infeasible because no full-scale storage sites are available as the
technology is still in the experimental stage of development. Boiler design is not feasible as the
boilers are existing. The use of lower-emitting fuels, although feasible, is not appropriate as the
business of NCRP is to burn biomass for energy generation. These control options will not be
considered further.

4.9.3 Rank Remaining Control Technologies by Effectiveness

The only technically remaining feasible option is good combustion practices.
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4.9.4 Evaluate Technically Feasible Control Options

Good combustion practices will improve boiler efficiency, thereby reducing and maintaining optimal
CO; emissions. There are no additional costs or significant collateral environmental issues that
would eliminate good combustion practices as BACT.

4.9.5 Select BACT for GHG

NCRP proposes good combustion practices as the selected BACT to minimize GHG emissions from
the wood/poultry litter-fired boilers. The proposed BACT emission limit for GHG emissions is an
annual emission limit of 438,825 tons of CO.e per year.

NCDAQ concurs with NCRP’s proposed BACT and emission limit for GHG emissions from the
wood/poultry litter-fired boilers.

4.10. BACT for Poultry Litter Storage Warehouse (ID No. IES-16)

No poultry litter handling operations were included in the RBLC. NCDAQ surveyed other facilities
firing poultry litter across North Carolina to identify controls used for handling poultry litter.
NCDAQ also reviewed controls used at Fibrominn. None of the North Carolina facilities had
controls other than housing the poultry litter in a warehouse or bunker. Fibrominn required all
poultry litter to be processed, handled, and stored indoors in a building that exhausted to the boiler.
The controls at Fibrominn on the poultry litter storage warehouse were implemented for odor control.

4,10.1 Emissions

The PSD pollutant emissions from the warehouse are expected to be minimal and will consist of
particulate matter (PM, PM10, and PM2.5), VOC, and GHGs in the form of nitrous oxide (N,O).
Particulate matter emissions have been estimated using AP-42 Chapter 13.2.4 Aggregate Handling
and Storage Piles, Table 13.2.4-1 (Crushed limestone), and Chapter 11.9 Western Surface Coal
Mining, Table 11.9-1 (bulldozing -overburden). The N,O emissions were estimated using emission
factors presented in a document published in 2006 by lowa State University entitled “Air Quality and
Emissions from Livestock and Poultry Production/Waste Management Systems.”*® No data is
available for VOC emissions from poultry litter, but as indicated in the lowa State Report, VOC
emissions are expected to be negligible. Emissions from the poultry litter storage warehouse were
provided previously in Table 2.

4,10.2. BACT for Particulate Matter

The PM emissions from the warehouse are expected to be low, primarily because the warehouse
shields the storage pile and material handling activities from wind. Based on engineering emissions
estimates, the warehouse will reduce PM emissions that would have occurred had the litter been
stored outdoors by more than 90%. The remaining PM emissions are too low to warrant the cost of
add-on controls. Therefore, NCRP proposes, as a work practice standard, that the storage and

15 N0, VOC, and NH3 emissions are estimated from “Air Quality and Emissions from Livestock and Poultry
Production / Waste Management Systems.” (2006) Retrieved from
http://lib.dr.iastate.edu/cgi/viewcontent.cgi?article=1624&context=abe eng_pubs.
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handling of the litter in the warehouse be deemed as BACT for particulate emissions from the poultry
litter storage warehouse. NCDAQ concurs with NCRP’s proposed BACT.

4.10.3. BACT for Volatile Organic Compounds

As mentioned in the previous section, VOC emissions from the poultry litter warehouse are expected
to be negligible. Add-on controls would be cost prohibitive, and there are no known work practice
standards for reducing VOC emissions from poultry litter storage. Therefore, NCRP proposes “no
controls” be deemed as BACT for VOC emissions from the poultry litter storage warehouse.
NCDAQ concurs with “no controls” for VOC emissions as BACT.

4.10.4. BACT for Nitrous Oxide

Nitrous oxide is regulated as a GHG. Because the project was subject to PSD for GHG emissions, a
BACT analysis of nitrous oxide is required. As shown above in Table 2, the N,O emissions are
expected to be only 0.13 ton/yr. Due to the low emission rate, add-on controls would not be feasible
and would be cost prohibitive. Therefore, NCRP proposes “no controls” as BACT for the N,O
emissions from the poultry litter storage warehouse. NCDAQ concurs with “no controls” for N,O
emissions as BACT.

4.11. BACT for Belt Dryers (ID Nos. ES-17, ES-18, and ES-19)
4.4.11.1 Identify Control Technologies

Based on the review of RBLC, relevant literature, and knowledge of the industry as discussed in
Section 4.3.1 above, the following control technologies to reduce emissions of VOCs were
considered in the BACT analyses for belt dryers:

e Thermal oxidation (TO) and regenerative thermal oxidation (RTO),

e Catalytic oxidizers, and

e Good operation practices.

4.4.11.2 Eliminate Technically Infeasible Options

TO and RTO

Emissions of VOC and HAPs from the belt dryers were measured during stack testing on August 22
and 23, 2018. One belt dryer was tested with a throughput of approximately 30 tons/hour. VOC
concentrations during the testing were low, ranging from 8.25 to 9.60 Ib/hr (or about 2 — 3 ppmv).
Exhaust from each stack averaged approximately 138,000 acfm during testing,® with a total across
all three stacks estimated at 1,100,000 acfm. Despite the low concentrations, overall emissions from
the belt dryer were high due to the large air flow from the stacks.

Neither a TO nor a RTO would be technically feasible control technologies for the belt dryers due to
the low concentrations of VOC in the exhaust. According to US EPA’s “Air Pollution Control
Technology Fact Sheet for Thermal Incinerators,” “thermal incinerators [oxidizers] perform best at
concentrations around 1500 to 3000 ppmv.”*’ RTO is more appropriate for lower concentration gas

16 E-mail from Brent . Hall to Betty Gatano, dated November 21, 2018.
17°US EPA, EPA-452/F-03-022, Air Pollution Control Technology Fact Sheet, Thermal Incinerator,
https://www3.epa.gov/ttncatcl/dirl/fthermal.pdf
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streams (1000 ppm or less) than is TO. RTO can be effective at inlet loadings as low as 100 ppmv or
less, but extremely low concentrations (less than 100 ppmv) are associated with much higher cost,
according to US EPA’s “Air Pollution Control Technology Fact Sheet for Regenerative Thermal
Incinerators.”*®

Catalytic Oxidation

Catalytic oxidation can control emissions streams with extremely low VOC concentration, which is
the range of VOC concentration from the belt dryers. As reported in the US EPA’s “Air Pollution
Control Technology Fact Sheet for Catalytic Incinerators,” typical gas flow rates for packaged
catalytic incinerators range from 700 to 50,000 scfm. The much larger air flow from the belt dryers
would not be appropriate for a catalytic oxidizer,*® making this control technology infeasible.

Good Operating Practices
There are no work practice standards that would have any appreciable effect on the emissions from
the belt dryers.

4.4.11.3 Select BACT for Belt Dryers

None of the proposed add-on technologies are feasible for the belt dryers due to the low VOC
concentrations and large air volume of the exhaust streams. There are no work practice standards
that would have any appreciable effect on the emissions from the belt dryers. Therefore, NCRP
proposes that “no controls” be deemed as BACT for these emission units. NCRP will operate the
belt dryers in accordance with manufacturer’s specifications. NCDAQ concurs with “no controls”
for VOC emissions as BACT for the belt dryers.

4.12 Proposed BACT

Based on the BACT analyses for the PSD project discussed in Sections 4.4 through 4.11 above,
NCDAQ has determined the technology and limitations presented in the following table are BACT
for these sources. The BACT permit condition for boilers (ID Nos. ES-1A and 1B) is provided in
Attachment 1 to this permit review.

18 US EPA, EPA-452/F-03-021, Air Pollution Control Technology Fact Sheet, Regenerative Thermal Incinerator,
https://www3.epa.gov/ttncatcl/dirl/fregen.pdf

19 US EPA, EPA-452/F-03-018, Air Pollution Control Technology Fact Sheet, Regenerative Thermal Incinerator,
https://nepis.epa.gov/Exe/ZyPDEF.cgi?Dockey=P10080GZ.PDF
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Table 14 — BACT Emission Limits

BACT Emission Limits for Firing Non-CISWI Subject Wood and Poultry Litter in the Boilers

Control Technology

Pollutants or Work Practice BACT Emission Limit Averaging Period
. 30-day rolling average as
0.65 Ib/MMBLtu per boiler measured via CEMS
208.8 Ib/hr 3-hour rolling average as
Good combustion (startup and shutdown measured via CEMS
CO ractices when one boiler is idle)
P 526.2 Ib/hr 3-hour rolling average as
(startup and shutdown measured via CEMS
when both boilers are
operating)
VOC Good combustlon 0.03 Ib/MMBtu per boiler 3-hour average as measured
practices via stack test
. 30-day rolling average as
0.17 Ib/MMBtu per boiler measured via CEMS
11.2 Ib/hr 3-hour rolling average as
Selective non- (startup and shutdown measured via CEMS
NOx catalvtic reduction when one boiler is idle)
y 39.2 Ib/hr 3-hour rolling average as
(startup and shutdown measured via CEMS
when both boilers are
operating)
N . 30-day rolling average as
SO, Dry sorbent injection | 0.16 Ib/MMBtu per boiler measured via CEMS
H>SO4 mist L . 3-hour average as measured
(SAM) Dry sorbent injection | 0.027 Ib/MMBtu per boiler via stack test

PM (filterable only)

Multiclone and

0.030 Ib/MMBtu per boiler

3-hour average as measured

baghouse via stack test
PMo (fl!terable and Multiclone and 0.036 Ib/MMBtu per boiler 3-hour average as measured
condensible) baghouse via stack test

PM:s
(SAM, filterable,
and condensible)

Multiclone and
baghouse

0.027 Ib/MMBtu per boiler

3-hour average as measured
via stack test

COe

Good combustion
practices

438,825 tons/yr

Rolling 12-month average

BACT for Poultry Litter Storage Warehouse

Pollutant BACT Emission Limit Control Technology or Work Practice
PM/PM10/PM25 - Work practice standard - storage and handling of
the poultry litter in the warehouse
NOXx -- No controls
VOC -- No controls
BACT for Belt Dryers

Pollutant BACT Emission Limit Control Technology or Work Practice
VOC -- No controls
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As noted above in Table 14 and as discussed in Sections 4.4 through 4.6, NCRP proposes a 30-day
rolling average for the BACT emissions limits of CO, NOx, and SO, rather than a shorter averaging
period (i.e., 24-hour) during normal operations. (As noted in Table 14 and discussed in Sections
4.4.5 and 4.5.5 above, NCRP proposes separate BACT emission limits for CO and NOx during
startup and shutdown events.) The longer averaging period is justified for these pollutants due to fuel
variability. The wood and poultry litter used for fuel in the boilers at NCRP are sourced from
different vendors. In the case of poultry litter, the material is obtained from different farms with
varying chicken feeds and operating conditions. The poultry litter characteristics also vary
considerably in moisture, energy, and sulfur content, leading to fluctuations in CO, NOx, and SO..
The wood characteristics, such as moisture and bark content, are also variable, leading to fluctuations
in CO and NOXx.

NCRP controls NOx and SO, emissions via add-on controls, consisting of ammonia and sorbent
injection, respectively. CO emissions are controlled by good operating practices entailing control of
air introduced into the boilers. Due to the lag time between 1) detection of excess emissions by the
CEMS; 2) the adjustment ammonia/sorbent injection rate or excess air flow; and 3) the reduction in
emissions, NCRP cannot consistently meet the BACT emission limits on a short-term basis during
normal operations. A 30-day rolling average allows plant personnel sufficient time to adjust boiler
operations and/or control devices to minimize emissions in response to variations in the fuel. As
further justification, NCRP provided hourly data during July 1 and 4, 2018 demonstrating the
variability in emissions and fuel (heat input (MMBtu)).

NCDAQ concurs with the proposed averaging period for CO, NOx, and SO, emissions and deems a
30-day averaging period for BACT acceptable for these pollutants during normal operations.

5.0 PSD Air Quality Impact Analysis

The PSD impact analyses described in this section were conducted by NCRP in accordance with
current PSD directives and modeling guidance. References are made to the US EPA, Draft October
1990, New Source Review Workshop Manual, Prevention of Significant Deterioration and
Nonattainment Area Permitting, which will herein be referred to as the NSR Workshop Manual. 2°

Initial air dispersion modeling for PSD and NC Air Toxics was submitted on October 29, 2017. Matt
Porter of the AQAB reviewed and approved this air dispersion modeling in a memorandum dated
June 27, 2018. Additional air dispersion modeling for NOx and CO based on revised BACT
emission limits and formaldehyde based on source testing of the belt dryers was submitted on August
5, 2019. Nancy Jones of the AQAB reviewed and approved the updated air dispersion modeling in a
memorandum dated October 30, 2019. Discussion below on the air quality impact analyses for this
project references both memoranda, as appropriate.

5.1 Class Il Area Significant Impact Air Quality Modeling Analysis
A significant impact analysis was conducted for the pollutants shown in Table 1 above that require

PSD analyses and that have established Class Il Area Significant Impact Levels (SIL). Of the
pollutants in Table 1, sulfuric acid mist was not included in the Class Il Area SIL analysis because no

20 US EPA. NSR Workshop Manual: Prevention of Significant Deterioration and Nonattainment Area Permitting
(Draft October 1990). Retrieved from https://www.epa.gov/sites/production/files/2015-
07/documents/1990wman.pdf
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SIL or NAAQS exist for this pollutant. VOC is an ozone precursor and is evaluated under the ozone
analysis in Section 5.2 below. The modeling results for the other pollutants (SO,, CO, PM, PMyj,
PM_s, and NO,) were compared to the applicable Class Il Area SIL as defined in the NSR Workshop
Manual, NCDAQ memoranda,?! and EPA guidance to determine if a full impact air quality analysis
would be required for that pollutant.

The air dispersion modeling was based on project emission increases for applicable PSD pollutants.
Emissions were modeled using three following boiler operating scenarios:

e Scenario 1 — This scenario represents the startup of only one boiler. If one boiler is in
operation, startup means the boiler is producing 30,000 pounds of steam per hour or less. As
defined by permit, startup ends when the boiler exceeds 30,000 pounds per hour when only
one boiler is in operation.

e Scenario 2 — This scenario represents one boiler producing 30,000 pounds of steam per hour
and the other boiler in startup. If both boilers are in operation, startup ends when the steam
load on each boiler exceeds 30,000 pounds per hour

e Scenario 3 — This scenario represents both boilers operating at full load, producing at least
30,000 pounds per hour of steam each.

Tables 15, 16 and 17 below show modeled project impacts for each operating scenario compared to
Class Il Area SILs for each pollutant and averaging period. The NO; and CO results were based on
revised air dispersion modeling submitted on August 5, 2019 and are designated as such in the tables
below. As shown, all modeled impacts from each operating scenario were below all applicable Class
Il Area SILs. Therefore, project emission impacts are not expected to cause or contribute to a
violation of PSD Increments or NAAQS, and thus, no full impact analysis is required.

21 NCDAQ. North Carolina PSD Modeling Guidance. (January 6, 2012). Retrieved from
https://files.nc.gov/ncdeg/Air%20Quality/permits/mets/psd _guidance.pdf

47


https://files.nc.gov/ncdeq/Air%20Quality/permits/mets/psd_guidance.pdf

DRAFT

Table 15A. Class 11 Significant Impact Results Operating under Scenario 1 (ug/m°)

(Air Dispersion Modeling Submitted October 29, 2017)

Averagin Project Maximum % of Class Il
Pollutant Perig g g Model Impact Class 11 SIL SiL.
1-hour 1.33 10 13%
50, 3-hour 1.07 25 4%
24-hour 0.431 5 9%
Annual 0.0593 1 6%
PMuo 24-hour 0.344 5 7%
Annual 0.0443 1 4%
PMas 24-hour 0.263 1.2 22%
' Annual 0.0299 0.2 15%

Table 15B. Class Il Signifi

cant Impact Results Operating under Scenario 1 (ug/m°)
(Revised Air Dispersion Modeling Submitted August 5, 2019)

Averagin Project Maximum % of Class 11
Pollutant Perigd g I\/Jlodel Impact Class 11 SIL SIL
co 1-hour 229.9 2000 11%
8-hour 90.6 500 18%
NO, 1-hour 5.96 10 60%
Annual 0.263 1 26%
Notes:

Scenario 1 represented startup of only one boiler. If one boiler is in operation, startup means the boiler is

producing 30,000 pounds of steam per hour or less. As defined by permit, startup ends when the boiler exceeds
30,000 pounds per hour when only one boiler is in operation.

Table 16A. Class Il Significant Impact Results Operating under Scenario 2 (ug/m®)

(Air Dispersion Modeling Submitted October 29, 2017)

Averagin Project Maximum % of Class Il

Pollutant Perigd g I\/Jlodel Impact Class 11 SIL SIL
1-hour 0.976 10 10%

50, 3-hour 0.845 25 3%
24-hour 0.327 5 7%

Annual 0.0445 1 4%

PMu 24-hour 0.953 5 19%
Annual 0.130 1 13%

PMas 24-hour 0.718 1.2 60%

' Annual 0.0836 0.2 42%
Table 16B. Class Il Significant Impact Results Operating under Scenario 2 (pug/m®)
(Revised Air Dispersion Modeling Submitted August 5, 2019)

Averagin Project Maximum % of Class Il
Pollutant Perigd g I\/Jlodel Impact Class Il SIL SIL
co 1-hour 179.0 2,000 9%
8-hour 136.6 500 27%
NO, 1-hour 8.48 10 85%
Annual 0.60 1 60%
Notes:

Scenario 2 represented one boiler producing 30,000 pounds of steam per hour and the other boiler in startup. If
both boilers are in operation, startup ends when the steam load on each boiler exceeds 30,000 pounds per hour
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Table 17A. Class 11 Significant Impact Results under Scenario 3 (ug/m°®)
(Air Dispersion Modeling Submitted October 29, 2017)

Averagin Project Maximum % of Class Il
Pollutant Perig g g Model Impact Class 11 SIL SiL.
1-hour 8.28 10 83%
50, 3-hour 0.365 25 37%
24-hour 7.27 5 73%
Annual 6.84 1 27%
PMuo 24-hour 1.25 5 25%
Annual 0.161 1 16%
PMas 24-hour 0.950 1.2 79%
' Annual 0.105 0.2 53%

Table 17B. Class Il Significant Impact Results under Scenario 3 (ug/m°)
(Revised Air Dispersion Modeling Submitted August 5, 2019)

Averagin Project Maximum % of Class Il
Pollutant Perigd g I\/Jlodel Impact Class 11 SIL SIL
co 1-hour 78.30 2,000 4 %
8-hour 57.27 500 11 %
NO, 1-hour 9.50 10 95 %
Annual 0.66 1 66 %
Notes:

Scenario 3 represents a full load, where both boilers operating are producing at least 30,000 pounds of steam per
hour.

5.2 Class Il Area Tier 1 Screening Analysis for Ozone Precursors

A Tier 1 screening analysis was conducted to evaluate project precursor emissions impacts on
secondary formation of ozone in Class Il areas. The screening analysis was based on methodologies
taken from EPA’s draft Guidance on the Development of Modeled Emission Rates for Precursors
(MERPS) as a Tier | Demonstration Tool for Ozone and PM; 5 under the PSD Permitting Program
(December 2, 2016). MERPs are defined as the screening emission level (tpy) above which project
precursor emissions would conservatively be expected to have a significant impact on secondary
PM; s or ozone formation. A MERP value is developed for each precursor pollutant from
photochemical ozone modeling of a hypothetical source and a “critical air quality threshold.” The
MERPs guidance relies on EPA’s 2016 draft SILs for ozone as the critical air quality threshold to
develop conservative ozone MERPs values. Consistent with EPA’s SILs guidance, the critical air
quality threshold for ozone is 1 ppb.

NOx and VOC project emissions were evaluated based on an ozone MERPs value developed from a
representative hypothetical source located in Horry, SC (Source #10 from Eastern U.S. Region, as
shown in MERPs Appendix Table A-1). The source-derived NOx and VOC MERPs for 8-hour
ozone are 243 tpy and 15,151 tpy, respectively. As shown below, additive impacts from NOx and
VOC precursor emissions are 104 % of the SIL:

Increase NOx Emissions from Project = 249.9 tpy
Percent of SIL = 249.9 tpy increase NOx/243 tpy MERPs NOx = 102% of the SIL
Ozone concentration due to increased NOx emissions = 1 ppb * % of SIL = 1 ppb* 1.02 = 1.02 ppb ozone
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Increased VOC Emissions from Project = 56.5 tpy from boilers + 245 tpy from the belt dryers (ID Nos.
ES-17, ES-18, and ES-19) = 301 tpy

Percent of SIL = 301 tpy increase VOC/15,151 tpy MERPs VOC) = 2% of the SIL

Ozone concentration due to increased VOC emissions = 1 ppb*% of SIL = 1 ppb * 0.02 = 0.02 ppb ozone

Because the additive impacts from NOx and VOC precursor emissions are 104 % of the SIL (102%
due to NOx plus 2% due to VOC), a cumulative ozone impact analysis was required. The impact
from the project of 1.04 ppb ozone from the MERPs analysis was added to the 63 ppb ozone design
value for the nearest monitor in Cumberland County, North Carolina for a total of 64.04 ppb of
ozone. This value is below the 8-hour ozone NAAQS of 70 ppb. Therefore, the project is not
expected to cause or contribute to a violation of the 8-hour ozone NAAQS.

5.3 Class Il Area Analysis of PM.s Precursors NOx and SO>

Per EPA’s guidance, the NOx and SO, precursor impacts to both daily and annual average PM2.5
were considered together to determine if the project sources’ air quality impact on PM2.5 would
exceed the PM2.5 SILs. MERP values were developed from a representative hypothetical source
located in Horry, SC (Source #10 from Eastern U.S. Region, as shown in MERPs Appendix Table A-
1). Asshown in Table 18 below, the project emissions increases are well below the MERP values
for both averaging periods.

Table 18. Secondary PM;s from Facility Emission Increases and MERPs
Pollutant Facility Increase (tpy) Averaging Period MERPs (tpy)
NOy 250 24-hour 8,591
Annual 40,968
SO; 130 24-hour 2,763
Annual 15,516

Additive Secondary Impact on Daily PM2.5 (i.e., 24-hour averaging period):
(250 tpy increase NO,/8,591 tpy MERPs NOy) + (130 tpy increase SO,/2,763 tpy MERPs SO;) =
7.6 % of the SIL

Additive Secondary Impact on Annual PM2.5 (i.e., annual averaging period):
(250 tpy increase NO,/40,968 tpy MERPs NOy) + (130 tpy increase SO,/415,516 tpy MERPs SO;) =
1.4 % of the SIL

5.4 Class Il Area Analysis of Primary and Secondary PM: s

Primary PM, 5% was modeled and compared to the SIL in the October 27, 2017 analysis that was
reviewed in a June 26, 2018 memo. Table 19 shows the summed impacts of both primary and
secondary PM,s and compares the totals to the SILs. The summed impact is below the SILs for each
averaging period, showing that the emissions of primary and secondary PM, s will not cause or
contribute to a violation of the PM, s NAAQS for either averaging period.

22 Primary PM_ s is emitted directly from the source. Secondary PM;s is formed in the atmosphere after the pollutant
is emitted.
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Table 19. Class Il Area Total PM,s Impact

Averaging Period

Primary % of SIL

Secondary % of SIL

Total % of SIL

24-hour PM3s

79.1

7.6

86.7

Annual PM, 5

55.

14

56.4

5.5 Class Il Area Full Impact Air Quality Modeling Analysis

Except for ozone as discussed above in Section 5.2, a Class Il Area NAAQS full impact analysis was
not conducted given that all project emissions impacts modeled below the SILs.

5.6 Class I Area Significant Impact Air Quality Modeling Analysis

Federal Land Managers (FLMs) were notified of the PSD project following the pre-application
meeting held on March 20, 2017 at NCDEQ Headquarters in Raleigh. Notification of the PSD
project was transmitted via email from NCDAQ on March 21, 2017 to representatives of the U.S.
Fish and Wildlife Service (FWS), U.S. Forest Service (FS), and the National Park Service (NPS).
Response from these agencies indicated a Class | Area air Quality analysis would not be required.

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

The PSD modification includes significant emissions of visibility-impairing pollutants such as NOx,
SO,, H,SO4, PM; 5, and PMyo. Therefore, analysis of project impacts on Class | Area Air Quality
Related VValues (AQRVs) was required.

FLMs were notified of the PSD project following the pre-application meeting held on March 20,
2017 at NCDEQ Headquarters in Raleigh. Notification of the PSD project was transmitted via email
from NCDAQ on March 21, 2017 to representatives of the U.S. FWS, U.S. FS, and the NPS. The
FWS and FS both responded via email and indicated that they were not anticipating significant
project impacts to AQRVs, and therefore, would not be requesting an AQRV modeling analysis.

5.8 Non-Regulated Pollutant Impact Analysis (North Carolina TAPs and TSP)

TAP Emissions

The air toxics dispersion modeling analysis was conducted to evaluate ambient impacts from facility-
wide TAP emissions from the project that were estimated to exceed the TPERs specified in 15A
NCAC 02Q .0711. The modeling of maximum-allowable TAPs emissions adequately demonstrates
compliance with Acceptable Ambient Levels (AALSs) outlined in 15A NCAC 02D .1104, on a
source-by-source basis, for ammonia, arsenic, benzene, benzo(a)pyrene, beryllium, cadmium,
chlorine, ethylene dibromide, hydrogen chloride, non-specific chromium V1, sulfuric acid, and vinyl
chloride. The modeling establishes maximum-allowable emission limits for each TAP on a source-
by-source basis. The modeled impacts from facility-wide TAPs emissions as a percentage of AALs
are presented in Table 20.

TAP emissions modeled for the proposed project are the result of facility-wide emissions from

combustion of non-CISWI subject wood and poultry litter in the Stoker boilers, and fuel oil
combustion in the dryer and fire-water pump engine. A total of three point sources were modeled
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using 1 Ib/hr unitized emission rates. Modeled TAPs emissions and impacts were derived assuming
8,760 hours per year facility operations.

AERMOD (version 16216r) using five years (2012-2016) of Lumberton Municipal Airport
meteorological data (surface) and Greensboro vertical profile data (upper air) were used to evaluate
impacts in both simple and complex terrain. Direction-specific building downwash parameters,
calculated using EPA’s BPIP-PRIME program (04274), were used as input to AERMOD to determine
building downwash effects on plume rise and effects on entrainment of stack emissions into the cavity
and turbulent wake zones downwind of existing buildings. The building downwash analysis included
11 buildings in all. Receptors were modeled around the facility’s property line at 25-meter and 100-
meter intervals. Fine gridded receptors spaced every 100 meters were modeled in all directions out to
approximately 3,000 meters from the property line. Coarse gridded receptors spaced every 500 meters
were modeled from 3,000 meters to 6,000 meters. Building, source, and receptor elevations and
receptor dividing streamline heights were calculated from 1-arc-second resolution USGS NED terrain
data using the AERMOD terrain pre-processor AERMAP (version 11103). All model buildings,
sources, and receptors were geo-located within the Universal Transverse Mercator (UTM) Zone 17
coordinate system based on the North American Datum of 1983 (NAD83).

Table 20. Maximum Modeled Impacts from Potential Emissions NCRP - Lumberton, NC
Maximum Modeled Impacts %o of
Pollutant Averaging Period AAL
Ammonia 1-hour 0.1%
Arsenic Annual 53%
Benzene Annual 15.6 %
Benzo(a)pyrene Annual 0.05 %
Beryllium Annual 0.1%
Cadmium Annual 0.2 %
Chlorine 24-hour 0.2 %
Ethylene Dibromide Annual 0.1 %
Hydrogen Chloride 1-hour 0.2 %
Non-specific Chromium VI Annual 3.9%
. . 1-hour 5.7%
Sulfuric Acid >4-hour 9.3%
Vinyl Chloride Annual 0.02 %

The boilers at NCRP are subject to GACT Subpart 6J. Such emission sources are exempt from NC
Aiir Toxics in accordance with 15A NCAC 02Q .0702(a)(27)(B). Although NCRP elected to include
the boilers in the facility-wide air dispersion modeling conducted to demonstrate compliance with
15A NCAC 02D .1100, a NC Air Toxics condition for the boilers will not be included in the permit
because of this exemption.

Ammonia emissions from the poultry litter storage warehouse were not included in the air dispersion
modeling. Given the large margin of compliance with the AAL for ammonia (only 0.1 % of the
AAL), the small amount of ammonia emitted from the poultry litter storage warehouse (11% of the
modeled emissions), and the fact that the poultry litter storage warehouse is located more toward the
middle of the facility, only a minimal impact from the warehouse is expected. No additional air
dispersion modeling is required for this emission source.
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Source testing of the belt dryers conducted in August 2018 indicated emissions of formaldehyde
from these dryers were above its TPER. The revised air dispersion modeling submitted on August 5,
2019 included a compliance demonstration for this TAP.

AERMOD (v18081), using five years (2013-2017) of surface meteorological data from Lumberton
and upper air meteorological data from Greensboro was used to evaluate impacts in both simple and
elevated terrain. Direction specific building dimensions, determined using EPA’s GEP-BPIP Prime
program (04274), were used as input to the model for building wake effect determination. Receptors
were placed along the property boundary at 100-meter intervals except to the south and southwest
where they were spaced at 25-meter intervals because they were within 100 meters of the stack. A
100-meter spacing was used out to 3 kilometers (km) and a 500-meter spacing out to 6 km. The
modeling adequately demonstrates compliance with the AAL for formaldehyde provided in 15A
NCAC 02D. 1104, on a source-by-source basis. The results are provided in Table 21 below.

Table 21. Maximum Modeled Impacts from Potential Emissions NCRP - Lumberton, NC
Averaging Max. Conc. AAL o
Pollutant Period (mg/m®) (mg/m®) Y% of AAL
Formaldehyde 1-hr 0.032 0.15 21 %

NCRP was issued Air Permit No. 05433T28 on July 29, 2021 to replace the existing two bagfilters
and DSIs with new control devices and to replace the common stack. The new control devices will
not result in any changes to the expected emissions (i.e., same control efficiencies from the new
bagfilter and DSI) from the boilers. The new bagfilter will also operate with the same air flow rate
and temperature as the existing bagfilters. The new stack, which is being replaced due to age and
condition, will have identical parameters (i.e., stack height, diameter, and location). Therefore, no
additional air dispersion modeling to demonstrate compliance with NC Air Toxics is required, and
the air dispersion modeling conducted in support of the PSD permit application discussed above
remains valid.

TSP Emissions

Total suspended particulate (TSP) project emissions were estimated above the SER of 25 tpy as
specified under 40 CFR 51.166(b)(23). While the TSP NAAQS was revised in 1987 to narrow focus
and regulation of PM;o, North Carolina State Ambient Air Quality Standards (SAAQS) currently still
require evaluation of both PM10 and TSP separately in accordance with 15A NCAC 02D .0403. As
such, NCRP modeled facility-wide TSP project emissions using AERMOD and the same model
setup as the TAPs modeling analyses to show project impacts were below the 24-hour (5 pg/m®) and
annual (1 pg/m®) TSP SILs, and thereby demonstrate compliance with the 24-hour (150 pg/m?®) and
annual (75 pg/m®) TSP SAAQS. Table 22 shows the results of the modeling analyses and that the
modified facility-wide emissions impacts will not cause or contribute to a violation of the TSP
SAAQS. Maximum TSP modeled impacts were taken from the full load operating scenario.
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Table 22. Class Il TSP SAAQS Significant Impact Analysis Results (ug/m?)
Averaging Modeled
POl Period Concentration SRR sl
24-hour 0.99 5
TSP Annual 0.13 1

5.9 Additional Impact Analysis

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

5.9.1 Ozone Impact Analysis

VOC emissions increase of 301 tpy and NOx emissions increase of of 249.9 tpy from the project
exceed the ozone SER of 40 tpy applicable to both VOCs and NOx as specified in 40 CFR Part
51.166(b)(23)(i). Therefore, project VOC and NOx emissions impacts on ambient ozone levels were
analyzed and assessed using the MERPs screening approach. MERPS screening for secondary ozone
formation is discussed above in Section 5.2 and shows project impacts do not cause or contribute to a
violation of the 8-hour Ozone NAAQS.

5.9.2 Growth Impacts

A growth analysis examines potential emissions from secondary sources associated with the
proposed project. While these activities are not directly involved in process operation, the emissions
involve those that can reasonably be expected to occur. The growth analysis includes the projection
of the associated industrial, commercial and residential source emissions that will occur in the area
due to modification of the source. Secondary emissions do not include emissions from mobile
sources and sources that do not impact the same general area as the source under review. No
secondary growth is proposed for the project.

5.9.3 Soils and Vegetation

The project impacts on soils and vegetation were analyzed by comparing the maximum modeled
concentrations to secondary NAAQS and screening thresholds recommended in EPA’s “A Screening
Procedure for Impacts of Air Pollution Sources on Plants, Soils and Animals” (EPA-450/2-81-078).
The modeled concentrations from the Class 11 significant impact analysis were well below the
secondary NAAQS and screening thresholds. Therefore, little or no significant impacts are
anticipated from the project to soils and/or vegetation.

5.9.4 Class Il Visibility Impairment Analysis
The Class Il visibility analysis was not required given the project emissions do not include significant

amounts of visibility-impairing pollutants such as NOx, SO, PM,s, or PMyo. Additionally, the
project is not located within 10 km of an area protected from visibility impairment. And further, all
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Class Il significant impact analyses were below respective SILs for all PSD pollutants under
evaluation. Therefore, NCDAQ did not require the Class 11 Visibility Impairment Analysis.

6.0 Other Issues
6.1 Compliance

NCDAQ has reviewed the compliance status of NCRP. Evangelyn Lowery-Jacobs of FRO
conducted a compliance inspection at facility on September 11, 2020, prior to the shutdown of the
boilers due to ongoing maintenance issues in November 2020. The Permittee appeared to be
operating in compliance during the inspection, with the exception of CO emission exceedances as
addressed in the Second SOC.

A signed Title V Compliance Certification (Form E5) indicating that the facility was not in
compliance with all applicable requirements was included in the permit application. The Permittee
and NCDAQ have entered into a Special Order of Consent, SOC 2017-001, with an effective date of
February 27, 2017, to address noncompliance with 15A NCAC 02D .0530. The SOC provides a
schedule of compliance allowing the Permittee to operate until such time as the Permittee has
returned to compliance with 15A NCAC 02D .0530. The SOC 2017-001 will expire upon issuance
of the PSD permit to NCRP and the date the PSD permit becomes final and enforceable after all
periods to appeal the issuance of the permit have expired and after all penalties accrued under SOC
2017-001 have been paid in full.

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

e OnJune 29, 2016, NCRP was issued a Notice of Violation/Notice of Recommendation for
Enforcement (NOV/NRE) for exceeding SB3 limits for PM;s, SO,, and NOy; for having
excessive COMS downtime in violation of NSPS Subpart Db, and for failing to conduct source
testing within 180 days of startup of the boilers.

e On August 1, 2016, SOC 2016-002 was issued to address violations cited in the NOV/NRE on
June 29, 2016. The order also addressed issues relating to CO emissions. NCRP paid $9,000 as
an upfront penalty for these violations under the SOC. NCRP also paid an additional $6,000 on
January 31, 2017 in stipulated penalties for violating the terms of the SOC.

e On September 12, 2016, NCRP was issued a Notice of Deficiency for failure to submit a Notice
of Compliance Status within 120 days of initial tune-up of the boilers.

e On October 28, 2016, the facility submitted a “Compliance Plan” as required by SOC 2016-002.
The Plan stated that the facility intends to submit a PSD application.

e On November 16, 2016, the facility was issued a NOV/NRE for exceeding the PSD avoidance
limit for CO emissions.

e On February 27, 2017, SOC 2017-001 was issued to address exceedances of the PSD avoidance
limit for CO emissions. The facility was required to submit a PSD permit application within 30
days of issuance of the SOC. NCRP paid $15,000 as an upfront penalty for these violations
under the SOC. NCRP also paid an additional $12,000 on August 2, 2017 in stipulated penalties
for violating the terms of the SOC.

e On March 13, 2017, a NOV/NRE was issued for exceeding SB3 limits for NO and for having
excessive COMS downtime in violation of NSPS Subpart Db during the second half of 2016.
The Permittee also experienced three (3) exceedances of the PSD avoidance limit for CO (250
tons per twelve-month rolling total).
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e OnJune 30, 2017, a NOV was issued to the Permittee for numerous monitoring and
recordkeeping violations observed during the compliance inspection on June 8, 2017 and
subsequent record review on June 13, 2017.

e A civil penalty in the amount of $11,555, including costs, was assessed on July 25, 2017 for
exceeding SB3 limits for NOx and for having excessive COMS downtime in violation of NSPS
Subpart Db. The penalty was paid in full on September 8, 2017.

e On November 27, 2018, NCRP was issued a NOV/NRE for exceeding SB3 limits for NOXx.

e On February 28, 2019, a civil penalty was assessed in the amount of $8,596, including costs, for
the violations cited in the NOV/NRE dated November 27, 2018. The civil penalty was paid in
full on April 5, 2019.

e On April 16, 2020, a NOV/NRE was issued for CEMS downtime as reported by the facility on
the semi-annual monitoring report for the fourth quarter of 2019. On September 18, 2020, a civil
penalty was assessed in the amount of $3,449, including costs, for these violations. The civil
penalty was paid in full on October 20, 2020.

e On December 9, 2020, a NOV/NRE was issued for excess emissions from the continuous opacity
monitor (COMSs) during first, second, and third quarters of 2020. On April 26, 2021, a civil
penalty was assessed in the amount of $10,407, including costs, for these violations. The civil
penalty was paid in full on May 24, 2021.

6.2 Zoning Requirements

A local zoning consistency determination is required per 15A NCAC 02Q .0304(b) for this
modification. A copy of the zoning consistency determination dated March 3, 2015 from the City of
Lumberton, Planning and Inspections Department, was provided in the PSD permit application. This
determination was associated with the air permit application to remove coal, No. 2 and No. 4 fuel oil,
tire-derived fuels, pelletized paper, and fly ash briquettes from the fuel mix and add non-CISWI
poultry litter as a permitted fuel for the two boilers (ID Nos. ES-1A and ES-1B) at NCRP. NCDAQ
issued Air Permit no. 05543T21 on May 29, 2015 incorporating these changes. This determination
subsumes the retroactive PSD permitting action in this permit application (7800166.17C).

6.3 Professional Engineer’s Seal

A Professional Engineer's seal was included with the initial application (7800166.17C) received
March 29, 2017. Lisa Manning, a Professional Engineer who is currently registered in the State of
North Carolina, sealed the application for the portions containing the engineering plans, calculations,
and all supporting documentation.

A Professional Engineer's seal was also included with the addendum to the permit application
received June 23, 2021. Frank Burbach, a Professional Engineer who is currently registered in the
State of North Carolina, sealed the application for the portions containing the engineering plans,
calculations, and all supporting documentation.

6.4 Application Fee

An application fee in the amount of $14,475.00 was received with the permit application on March
29, 2017.
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6.5 Public Participation Requirements

In accordance with 40 CFR 51.166(q), public participation, the reviewing authority (NCDAQ) shall
meet the following:

1)

2)

3)

4)

Make a preliminary determination whether construction should be approved, approved with
conditions, or disapproved.

This document satisfies this requirement providing a preliminary determination that construction
should be approved consistent with the permit conditions described herein.

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

This preliminary determination, application, and draft permit will be made available in the
Fayetteville Regional Office and in the Raleigh Central Office, with the addresses provided
below.

Fayetteville Regional Office Raleigh Central Office
Systel Building 217 West Jones Street
225 Green Street, Suite 714 Raleigh, NC 27603
Fayetteville, NC 28301

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

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

NCDAQ prepared a public notice that will be published in a newspaper of general circulation in
the region. A public hearing will be held for this permit application.

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

NCDAQ will send the public notice to the Robeson County Manager at 701 N. EIm Street

Lumberton, North Carolina 28358 and the Lumberton City Manager at 500 North Cedar Street,
Lumberton NC 28358
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5) Provide opportunity for a public hearing for interested persons to appear and submit written or
oral comments on the air quality impact of the source, alternatives to it, the control technology
required, and other appropriate considerations.

NCDAQ’s public notice provides contact information to allow interested persons to submit
comments. A public hearing will be held for this permit application.

7.0 Conclusion
Based on the application submitted and the review of this proposal, NCDAQ is making a preliminary

determination that the project can be approved and a revised permit issued. After consideration of all
comments, a final determination will be made.
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Permit Condition for BACT for NCRP

5. 15A NCAC 02D .0530: PREVENTION OF SIGNIFICANT DETERIORATION

When burning non-CISW!I subject wood and poultry litter

a. For PSD purposes, the following "Best Available Control Technology” (BACT) permit
limitations shall not be exceeded for these boilers (ID Nos. ES-1A and ES-1B) when firing non-

CISWI subject wood and poultry litter:

Pollutants

Control Technology
or Work Practice

BACT Emission Limit

Averaging Period

Carbon monoxide

Good combustion
practices

30-day rolling
0.65 Ib/million Btu per boiler average as measured
via CEMS
208.8 Ib/hr 3-hour rolling average
(startup and shutdown when one as measured via
boiler is idle) CEMS
526.2 Ib/hr 3-hour rolling average

(startup and shutdown when both
boilers are operating)

as measured via
CEMS

Volatile organic
compounds

Good combustion
practices

0.03 Ib/million Btu per boiler

3-hour average as
measured via stack

(startup and shutdown when both

test
30-day rolling
0.17 Ib/million Btu per boiler average as measured
via CEMS
_ _ Selective non- 11.2 Ib/hr 3-hour rolling average
Nitrogen oxides catalytic reduction (startup and shutdown when one as measured via
boiler is idle) CEMS
39.2 Ib/hr 3-hour rolling average

as measured via

boilers are operating) CEMS
30-day rolling
Sulfur dioxide Dry sorbent injection 0.16 Ib/million Btu per boiler average as measured
via CEMS
Sulfuric acid 3-hour average as
(H2SO4) mist Dry sorbent injection | 0.027 Ib/ million Btu per boiler measured via stack
(SAM) test

Particulate matter
(filterable only)

Multiclone and
baghouse

0.030 Ib/ million Btu per boiler

3-hour average as
measured via stack
test

PMyo (filterable
and condensible)

Multiclone and
baghouse

0.036 Ib/ million Btu per boiler

3-hour average as
measured via stack
test

PM2s
(SAM, filterable,
and condensible)

Multiclone and
baghouse

0.027 Ib/ million Btu per boiler

3-hour average as
measured via stack
test
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Pollutants SO Technol_ogy BACT Emission Limit Averaging Period
or Work Practice
Good combustion Rolling 12-month
COze oractices 438,825 tons/yr average

Testing [15A NCAC 02Q .0508(f)]

If emissions testing is required, the testing shall be performed in accordance with General
Condition JJ. If the results of this test are above any limit given in Section 2.1 A.5.a above, the
Permittee shall be deemed in noncompliance with 15A NCAC 02D .0530.

Under the provisions of NCGS 143-215.108, the Permittee shall demonstrate compliance with the
emissions limits for sulfuric acid mist and PM, PM1o, and PM; s in Section 2.1 A.5.a above, by
conducting a performance test while firing a minimum of 30 percent poultry litter blend in the
boilers (ID Nos. ES-1A and ES-1B). Testing shall be conducted accordance with a testing
protocol approved by the DAQ. Unless another date is approved in advance by the DAQ, the source
testing shall be conducted and test results submitted within 180 days of startup of the boilers (1D
Nos. ES-1A and ES-1B) after completion of the boiler maintenance and replacement activities
specified in the addendum to permit application no. 7800166.17C submitted on June 23, 2021. If
the source test is not conducted or if the results of this test are above any limit given in Section
2.1 A.5.a above, the Permittee shall be deemed in noncompliance with 15A NCAC 02D .0530.
Under the provisions of North Carolina General Statute 143-215.108, the Permittee shall conduct
subsequent performance tests for compliance with emissions limits for sulfuric acid mist and PM,
PM1o, and PM_ s in Section 2.1 A.5.a above within 60 days of the date that the percentage of
poultry litter firing exceeds 50 percent, 70 percent, and 90 percent of total heat input to the boilers
(ID Nos. ES-1A and ES-1B). If the source tests are not conducted or if the results of the tests are
above any limit given in Section 2.1 A.5.a above, the Permittee shall be deemed in
noncompliance with 15A NCAC 02D .0530.

Monitoring/Recordkeeping for CO, NOx, and SO, [15A NCAC 02Q .0508 (f)]

For the purposes of determining compliance with the BACT emission limits in Section 2.1 A.5.a

above, the following definitions for startup and shutdown apply:

i. If one boiler is in operation, startup shall end when that boiler exceeds 30,000 Ib/hr steam
load or 12 hours, whichever is less.

ii. If both boilers are in operation, startup ends when the steam load on each boiler exceeds
30,000 Ib/hr or 12 hours, whichever is less.

iii. If one boiler is in operation, shutdown shall begin when that boiler falls below 30,000 Ib/hr
steam load and shall not exceed 12 hours.

iv. If both boilers are in operation, shutdown begins when the steam load on either boiler drops
below 30,000 Ib/hr and shall not exceed 12 hours.

To ensure compliance with the CO emission limit in Section 2.1 A.5.a above, the Permittee shall

install and certify a continuous emissions monitoring system (CEMS) to measure CO emissions

from boilers (ID Nos. ES-1A and ES-1B). The CO CEMS shall be installed on the common
stack and certified in accordance with Performance Specifications 4 and 6, Appendix A, 40 CFR

Part 60. The CO CEMS shall meet the ongoing QA/QC requirements specified in Procedure 1,

Appendix F, 40 CFR Part 60.

i. Except for monitor malfunctions, associated repairs, and required quality assurance or control
activities (including, as applicable, calibration checks and cylinder gas audits), monitor shall
continuously collect data at all times that the affected source is operating.

ii. The CO CEMS data shall be reduced as specified in 40 CFR 60.13(h)(2).

iii. Whenever hourly CO emission data is missing, the Permittee shall substitute for each hour of
data missing with the greater of either (A) or (B):
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(A) the average of the hourly pollutant emission rates recorded by the CEMS of the hour
before and the hour after the missing data period; or
(B) the maximum hourly pollutant emission rate of the past 720 operating hours.

iv. The 30-day rolling average of CO emissions shall be calculated by summing all the valid hourly
averages in the 30-day period, excluding startup or shutdown, with missing data filled in as
specified in 2.1 A.5.f.iii above, then dividing the sum by the number of hours that the emission
unit is operating. The missing data substitution procedure shall be used whenever the emission
unit is operating and the CEMS is not providing valid hourly emission data.

v. The 3-hr rolling average of CO emissions for startup or shutdown shall be calculated by
summing all the valid hourly averages for each 3-hr period during startup or shutdown, with
missing data filled in as specified in 2.1 A.5.f.iii above, then dividing the sum by three. The
missing data substitution procedure shall be used whenever the emission unit is operating and
the CEMS is not providing valid hourly emission data. When the startup or shutdown event
does not have enough hours to calculate the 3-hr rolling average (i.e. when the startup or
shutdown event is less than 3 hours), the 3-hr rolling average shall be calculated by looking
back the required additional hours from the previous startup or shutdown event.

The Permittee shall be deemed in noncompliance with 15A NCAC 02D .0530 if these

requirements are not met or if CO emissions exceed the limits in Sections 2.1 A.5.a.

To ensure compliance with the SO, emission limit in Section 2.1 A.5.a above, the Permittee shall

monitor SO, emissions from boilers (ID Nos. ES-1A and ES-1B) using CEMS that meet the

requirements of 40 CFR Part 75, except that unbiased values may be used. The 30-day rolling

average of SO, emissions shall be calculated by summing all the valid hourly averages in the 30-

day period with missing data filled in accordance with 40 CFR Part 75, then dividing the sum by

the number of hours that the emission unit is operating. The missing data substitution procedure
shall be used whenever the emission unit is operating and the CEMS is not providing valid hourly
emission data. The Permittee shall be deemed in noncompliance with 15A NCAC 02D .0530 if
these requirements are not met or the 30-day rolling average of SO, emissions exceeds the limit

in Sections 2.1 A.5.a.

To ensure compliance with the NOx emission limits in Section 2.1 A.5.a above, the Permittee

shall monitor NOx emissions from boilers (ID Nos. ES-1A and ES-1B) using CEMS that meet

the requirements of 40 CFR Part 75, except that unbiased values may be used. The CEMS data
shall be averaged as follows:

i. The 30-day rolling average of NOx emissions shall be calculated by summing all the valid
hourly averages in the 30-day period with missing data filled in accordance with 40 CFR Part
75, then dividing the sum by the number of hours that the emission unit is operating. The
missing data substitution procedure shall be used whenever the emission unit is operating and
the CEMS is not providing valid hourly emission data.

ii. The 3-hrrolling average of NOx emissions for startup or shutdown shall be calculated by
summing all the valid hourly averages for each 3-hr period during startup or shutdown, with
missing data filled in 40 CFR Part 75, then dividing the sum by three. The missing data
substitution procedure shall be used whenever the emission unit is operating and the CEMS is
not providing valid hourly emission data. When the startup or shutdown event does not have
enough hours to calculate the 3-hr rolling average (i.e. when the startup or shutdown event is
less than 3 hours), the 3-hr rolling average shall be calculated by looking back the required
additional hours from the previous startup or shutdown event.

The Permittee shall be deemed in noncompliance with 15A NCAC 02D .0530 if these

requirements are not met or the NOx emissions exceed the limits in Sections 2.1 A.5.a.

For the CO, NOx, and SO, CEMS required in Sections 2.1 A.5.f, g, and h above, the monitor

downtime shall not exceed 5.0 percent of the operating time in a calendar quarter and shall be

calculated using the following equation:
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Total Monitor Downtime

%MD=< )xlOO

Total Source Operating Time
Where:

“%MD” means Percent Monitor downtown for the calendar quarter.

“Total Monitor Downtime” means the the number of hours in a calendar quarter where an emission
source was operating but data from the associated CEMS are invalid, not available, and/or filled
with the missing data procedure.

“Total Source Operating Time” means the number of hours in a calendar quarter where the emission
source associated with the CEMS was operating.

“Calendar Quarter” means the three-month period b7etween January and March, April and June,
July and September, and October and December

The Permittee shall be deemed in noncompliance if these monitoring requirements are not met.

The Permittee shall monitor volumetric flow from the boilers (ID Nos. ES-1A and ES-1B) using
a flow monitor that meets the requirements of 40 CFR Part 75, except that unbiased data may be
used (missing data shall be filled in accordance with 40 CFR Part 75). The flow monitor shall not
exceed 5.0 percent monitor downtime as specified in section 2.1 A.5.i. above. If the volumetric
flow meter does not comply with these requirements, the Permittee shall be deemed in
noncompliance with 15A NCAC 02D .0530.

Monitoring/Recordkeeping for VOC [15A NCAC 02Q .0508 (f)]

To ensure compliance with VOC emission limit in Section 2.1 A.5. a. above, the Permittee shall
follow the monitoring and recordkeeping requirements in Section 2.1 A.7.h through k below for
40 CFR Part 63 Subpart JJJJJJ. The Permittee shall be deemed in noncompliance with 15A
NCAC 02D .0530 if these requirements are not met.

Monitoring/Recordkeeping for Sulfuric Acid Mist [15A NCAC 02Q .0508 (f)]
No monitoring or recordkeeping shall be required for emissions of sulfuric acid mist from boilers
(ID Nos. ES-1A and ES-1B).

Monitoring/Recordkeeping for PM, PMo, and PM,s [15A NCAC 02Q .0508 ()]

. To ensure compliance with PM, PMo, and PM2s emission limits in Section 2.1 A.5 a above, the
Permittee shall follow the monitoring and recordkeeping requirements in Section 2.1 A.1.e and f
above. The Permittee shall be deemed in noncompliance with 15A NCAC 02D .0530 if the
bagfilter is not inspected and maintained or if the associated records are not maintained.

Monitoring/Recordkeeping for GHG [15A NCAC 02Q .0508 (f)}

The Permittee shall use current AP-42 emission factors and fuel usage to determine GHG emissions
(as COze) from the boilers (ID Nos. ES-1A and ES-1B) on a monthly basis, or as otherwise
approved by NC DAQ. The Permittee shall be deemed in noncompliance with 15A NCAC 02D
.0530 if the emissions of GHG are not recorded on a monthly basis or if the emissions of GHG
exceed the limits in Section 2.1 A.5.a above.

Other Monitoring/Recordkeeping Reguirements [15A NCAC 02Q .0508 ()]

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

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

In order to ensure compliance with startup scenarios used in the PSD modeling, the Permittee
shall fire no more than 500 gallons of No. 2 fuel oil in the boilers (ID Nos. ES-1A and ES-1B)
during a consecutive 12-month period. The Permittee shall only fire No. 2 fuel oil during periods
of start-up of the boilers and shall generate no electricity while firing No. 2 fuel oil in the boilers.
The Permittee shall be deemed in noncompliance with 15A NCAC 02D .0530 if these
requirements are not met.

The Permittee shall record the following in logbook (written or electronic) in reference to No. 2
fuel oil usage:

i. The date and time of each startup when No. 2 fuel oil was fired in the boilers.

ii. The amount in gallons of No. 2 fuel oil used during startup.

The Permittee shall be deemed in noncompliance with 15A NCAC 02D .0530 if the records are
not maintained or the fuel usage exceeds the limit in Section 2.1 A.5.p above.

Reporting [15A NCAC 02Q .0508 ()]

The Permittee shall submit a summary report of monitoring and recordkeeping activities given in

Section 2.1 A.5.f through g above, postmarked on or before January 30 of each calendar year for the

preceding six-month period between July and December and July 30 of each calendar year for the

preceding six-month period between January and June. The report shall include:

i. The monthly GHG emissions (CO-¢ basis) for the previous 17 months on a facility-wide basis.
The emissions must be calculated for each of the 12-month periods over the previous 17
months.

ii. The monthly fuel usage of No. 2 fuel oil fired in the boilers (ID Nos. ES-1A and ES-1B) and
the total fuel usage over the previous 12-month period.

An excess emissions and continuous monitoring system performance summary report. The

report shall use the form and content set forth in 40 CFR 60.7(d).

All instances of deviations from the requirements of this permit must be clearly identified.
Reporting requirements for PM emissions from the boilers (ID Nos. ES-1A and ES-1B) in
Section 2.1 A.1.h above shall be sufficient to ensure compliance with PM, PM1o, and PM: s
BACT limits.

No reporting is required for emissions of VOC or sulfuric acid mist.
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Attachment 2
Emission Calculations
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Facility-Wide Potential Emissions

Facility-Wide Potential Emissions [PTE] Summa

Hourly Potential [Ib/hr)

Pollutant Bailers StarterFuel | Emergency Fire | Drum Dryer | Parts Cleaner | Cooling Towers | Truck Dump 1 | Truck Dump 2 | Fusl Piles | Fusl Handling | Rosds | Sorbent Sils m’:::f (;:7“;;1 “*ﬂ:‘;:;_;“ F"‘[‘E‘;‘;‘Z FI;::;E::B
{ES-14, ES-1B) | [E5-14, E5-18) [  Pump [ES-1) [E5-22) NES-4) IES-5) (IE5-5) {IE5-3) [IES-10) MESY) | pES1Z)|  qiEs-3) y
[ES-16) | F5-18 F5-21)
3 27950 1536 185 277 - B - y - - - - - - - - -
NOx 73.10 371 235 3.28 - - - - - - - - - - - - -
502 £2.50 0.65 0.70 004 B B - - - - - - - - - - -
P 1250 014 011 138 s T Dot oot 059 038 03 01 [ T | Memiguie 0.00003 2268
PI1D 15.48 10,14 011 138 - 034 0.0z o0z 050 015 | o4 010 000 ~ | Meglisiie 0.00001 16.67
PMZS 1161 1014 011 138 B 034 0.00 000 0.07 00| ool 0ot 000 = [ Megliznle 0.00000 261
VOC 1250 061 021 330 080 B - - - - - - - T3 - - -
Leac 123602 0.00 - - - - - - - - - - - - - - -
Highest Individual HAP [HO) 285 - - - - - - - - - - - - - - - -
Tot! HAP ] 045 0.00 nia B B - - - - - - - - - - -
Annual Potential Emissions [tons year]
Pollutant Bailers StarterFuel | Emergency Fire | Drum Dryer | Parts Cleaner | Cooling Towers | Truck Dump 1 | Truck Dump 2 | Fusl Piles | Fusl Handling | Rosds | Sorbent Sils m’:::f (::7“;;1 ";"’:‘!m“s F"‘[‘E‘;‘:" F"';;':;'I“z
[ES-1A, ES-1B) | [E5-14, ES-18) |  Pumg [E5-1) [E5-22) RES~4) IES-5) (IE5-5) (IE5-3) [IES-10) MES1Y) | (ES1Z)|  qIEs-3) ' pe
[ES-16) | E5-18,E5-21) —
acility”

3 12241 573 043 1212 - B - y - - - - - - - - 124354
NOx 32018 3228 056 12.43 - - - - - - - - - - - - 367.45
502 30132 0.23 017 017 B B - - - - - - - - - - 30158
P 5650 341 005 507 s 13 FET) EET 734 171 1u 000 n0s - 35.25 | Nezigibie 11 L5
PM1D §7.60 141 0.03 .07 - 145 0.05 0o 217 05l| oS 000 0ol - 1£.30 | Nezigible 5.58605, 5735
PMZ5 50,65 144 003 507 B 145 001 ool 033 0iz| ooz 0.00 0ol - £.16 | Negizinie 5.585-06, 5751
VOC 56.50 027 021 12.45 080 B - - - - - - - 25308 - - - 365.33
Leac 00s 0.00 - - - - - - - - - - - - - - - 0.06
Highest Individual HAP [HO) 1000 - - - - - - - - - - - - - - - - 10.00
Tot! HAP 1632 018 0.00 062 B B - - - - - - - - - - - 17.12
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Boiler Potential Emissions Calculation - Criteria Pollutants

Input Capacity per Boiler: 215 MMBtu/hr
Mumber of Boilers: 2
Total Boiler Capacity: 430 MMBtu/hr
Max Annual Operation: 8,760 hours

Wood/Poultry Litter/Poultry Cake Mix Combustion [Expected mix: 15% wood, 85% poultry litter and cake)

PRE-CONTROL EMISSION RATES POST-CONTROL EMISSION RATES
Pre-Control Emission Factor Control
Pollutant Category Pollutant (Ib/MMBLU) [Ib/hr) [tpy) Source Control Efficiency | (Ib/MMBtu) (1 fbr) (tpy) Comments
Based on BACT CO limit of 0.65
Criteria Pollutant Cco 065 279.50 1,2242  |5ame as post-control emissions Good Combustion NfA 065 279.50 12242  |Ib/MMBtu [when burning
wood)litter and cake mix)
Back calculated from post- Based on proposed 5B3 BACT NOx
Criteria Pollutant MNOne 0.28 121.83 336 combustion |b/MMEtu emission SNCR 40P 017 73.10 320.2 limit of 0.17 1b/MMBtu |when
factor and control efficieny burning wood/litter and cake mix)
Estimated using typical sulfur Based on BACT 502 limit of 80%
Lows Sulfur Wood Reducti when burni
Criteria Pollutant 50, 0.20 34400 | 15067 |contents of wood andlitter, ang | 0% SufurWood/ | oo 0.16 £2.80 013 uction (when burning
) } Litter and Cake Mix wood/litter and cake mix). Also
assuming 50% furnace capture. . i
limited by modeling.
L. L. . No change is requested to the
Criteria Pollutant WoC 0.03 12.50 565 Same as post-control emissions Good Combustion N/A 0.03 1250 65 e e
existing 583 BACT WOIC limit
Criteria Pollutant PM {filterable] 0.50 25800 | 11300 Cyclone + Baghouse | 95% 0.03 1230 56.5 Eﬁiﬂ‘:"; NSPS P limit of 0.03
u
. PPy, [filterable + Back calculated from post- Based on BACT limit and vendor
Criteria Pollutant cc:;densable:l 072 309.60 1,358.0 combustion [b/MMEBtu emission Cydone + Baghouse o5% 0.036 15.43 678 uaramtee
factor and control efficieny
P, 5 (filterable + P d BACT limit. Al
Criteria Pollutant 25 (filterable 054 23220 | 1,017.0 Cyclone + Baghouse | 95% 0.027 1161 ggg | opesecnEw BALTHmMIL Al
condensable) limited by modeling.
Factors from EPA Greenhouse Gas
Greenhouse Gas Pollutant CO2e 233.00 100,188 438 825  |Same as post-control emissions Good Combustion NfA 233.00 100,188 438 825 [Mandatory Reporting Rule, Tables C
1and C-2. See Notes 1 and 2.

Motes:
1. Fuel oil usage has been excluded from the GHG emission calculation as the factors for each pollutant are lower than the factors for wood, litter and cake.
2. Greenhouse gas emissions were calculated using the following emission factors from EPA's Mandatory Reporting Rule, Tables C-1 and C-2:

Wood ["Biomass Fuels - solid: wood and weood residuals”)

co, 23.80 kg/MMB
CH, 7.2E-03 kg/MMBtu
M,0 3.6E-03 kg/MMBt

Litter and Cake ["Biomass fuels - solid: solid byproducts")

Co, 105.51 kg/MMBtu
CH, 3.2E-02 kg/MMBtu
M,0 4.2E-03 kg/MMBtuU

The factors above were comverted to C0,e using the following global warming potentials from Table A-1 of the MRR:

o, 1
CH, 5
N0 293

The developed factor is converted from kg to Ib and weighted based on 15% wood and 85% litter and cake being fired in the boiler.
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Emizzion Factors of HAP: snd Air Toxics From Wood snd Poultry Litber and Cake Combustion

Wood Combustion
issicn factors HAPS and Air Teaics from wood Diomass comioustion in the: boiler are selected from the following source:
Soiler and sir polkution comtrol device |APCD| vendor guerantees for Ol and NH3.

EFA AP-22 Chapter 15— Wood Residue Combustion in Boilers [5/03]

Wiay 2010 Emizsion test data for Coastal Carclina Oean Fower, LLC's Kenansville, NC Facii

orger of hisrarchy

[FIEE

W

ille] for chiorine, manganese, formaidehyde, ac=takdehyde, acroiein, styrene, benzene, and toluene. CCCP Kenansville isa sister faciity

Poultry Litter and Cake and Weoed Biomass Combired
iszion factors from Coastal Carolina Clean Power, LLT :I-er{'lh' b, HC). Test runs from by 2

. July 2043, and July 2014,

Praultry Litter and Cake + Biomass Combustion
CC My 2013 [E5-2A] CC bty 2013 [E5-15] CC July 2018 [E5-18]
Metal HAF Baghouse Control Efidency: 20% Poultry Litter [inciuding beding]| 7% Mot spacifien
Inct uzed for Hg) Biomass| 3% Mot speecified
Hent Ingut Rzt During Tes = MMBEL e FEE] ARt T 10 or
100% Wood Biomass Combustion Stack Test Emission Factors Maximum Emissions from Poultry Litter and Caie + Biomass Combustion Potentisl Emissions
Litter/Wood Mix
Emitssicn Emiszicn Factor Used Emiszicn
Polltant Categery  (Pallutart el Factors Emissions |  Emissions Final Final Final in Calcs Emissions | Emissions Factor | Emissions | Emissions
{b/MMEtu) | Emission Factor Source | [ib/hr] Itey) I6/MMBty | myhe | I/MMBtu | Ib/MMBts | in/nr | IB/MMStu | 1b/MMBt | 1n/ne | /Bt I/ MMEtu) Emission Factor Source | (Ik/hr] Pyl Saurce bhr) eyl
.. | verdorGuarantes wsear N ) ~ )
KA w1 0.00553 2836400 10.00 Mat used. NESHAP limit used instesd. po0s3 MACT susidance a7 10.00 Biomas: 289 00
| chiorine cortert wood
rap scataicaryoe B13sgy | OFCF Heranadlle Map 20| e 0n 0.13 giomazz | 23002 n13
4 TestDatm
o [Acsicanencns 320603 AF-42 Chagter 15 138608 | 5030 Bomem | 133608 5.03E-06
[riar Acroiin w728 Lagggy | COTF RereRalle MEF20LO | o iega 0.28 Siomass | £41Edz nas
TestData
e Benzsne g3segy | CFCF ReransAlEMEp 20|, opon 0.12 siomasz | 283602 o1
[vrar wj2-Etyrey(prtha ki 37008 Z02E03 Biomess | 202603 8360
[VHAP Bramomethane 130603 AF-42 Chagter 15 543E03 Biomem | £43E03 oos
[wrar oo Tetrachiorice 230603 AP-42 Chagter £ 184502 Biomaz | 1saroz [
e cniarine opogs | CECF Remmnavilie MEy 2000 | o o0y 138 nows | sase0s 00133 000957| 3ssE03 0.0000345 Maxemision == Ion | dos 0.1% Biomaz: 13
TestDatn o smck tasts
[HaR [Garocenzene 330603 AF-41 Chater 18 123602 .08 Biomez | iazeaz Gos
[wrar [ iarotarm 290603 AP-41 Cragter 120502 .03 Siomaz | tz0e0z cos
[HAR [Giiarometnans 230603 AP-41Cnacter 16 589503 noa Siomaz | seseod oo
[vHar [Camens AF-32 Chogter 15
VHAL Di-n-sutyiphthakte AP-41 Onapter 1.6
[VHAP L2 Diritroghenal AF-41 Chagter 15 774E03 | 33904 Biamez EEES
[wrar AP-41 Chater 15
[wHaR L&-Dichiaroberzens AF-41 Chater 15
[wrar L2 Dicniarosthans 250603 AP-41 Cragter 123502 .03 Siomaz | tameaz cos
[ LIDicniaroprooens 330603 AP-41 Cragter La2E02 0.06 [r— £0z [
vHaP Eifylberasns 3.10603 AF-32 Chogter 15 133602 0.08 Biomes: | 133602 .08
[rar Formugehyae 245y | SO RerERIlle MEFI0LO | g ege D4 giomas | sazEdz na1
TestDatm
[wrar reHexane AP-41 Chater 15
[rar Wathara AF-41Chater 15
[vHAP Methyl LzoEutyl Ketore AP-32Cnestersis
s Wethylene Chicride 230604 AF-42 Chagter 15 129601 0.33 Biomesms | 123E01
[VHAP. Wahthalene ] 570603 AF-42 Chagter 15 317E02 018 Biomems | &i7E0z
[vrar [-Hitroghenal 100027 L1oe07 AF-42 Chagter 15 a73E03 | zovess Biamezs
[wrar Pentachiorognenc B 510808 AF-42 Chagter 15 213603 | 9siE0 3.6lE03
[wHaR Frenal 105532 510603 AF-41 Chacter 15 219802 (X
[vHaP Frosioralcanycs 123356 510603 AP-32 Chegter 15 262602 Biomaz | zezedz o1
e styrens 100-42-3 agaggy |CCCF Reranlle MEy 20| , ooe op 0.08 siomaz | 200E02 oos
TestDatn
[rar Tanuzne s3apqy | COTFRerzRalle M 20L0 |y pege 0.08 giomas | 1E7EGZ nos
TestiDama
[wrar Terscriorastnens 380603 AP-41 Crater 15 Le3c02 .07 Siomaz | tescoz
ra L1 i-Trichioroethane 310603 AP-41 Chacter 15 133602 0.08 Biomaz | 13302
[VHAP. Trcniorosthyiens 3.00E03 AP-31 Chiter 15 L25E02 3 Biomaz | 129E02
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Emiszion Fectors of HAPS snd Air Tokics From Wood and Poultry Litber and Cake Combustion

Wood Combustion

Emission fackors HAPs and Air Toxics from wood biomeass comibustion in the: boiler are selected from the following sounces, in order of hierarchy:

-

Boiler and air pollution oontrol device (APCD| vencor guarantess
1. EPA AP-£2 Ohapter 1.5 — Wiood Residue Combustion in Boilers |
3

03]

far k0 and NH3.

May 2010 Emission test datn for Coastal Caroline Oean Power, LLC's Kenansville, NC Foc it, CCCP <:l|ul|:'li|lz: for chiorine, manganese, formakdehyde, acetaldehyde, arroiein, styrene, benzene, and toluene. COCP Keransville isa sister faclity

Poultry Litter and Cake and Wood Biomass Combined
sion factors fram Coastal Carolina Clean Power, LLC |kenansyilie, NC). Test runs from hay 2014

. July 2043, and July 2014,

Poultry Litter and Caios + Eiomass Combustion

£ May 2043 [E!

CCJuly 2043 [E5-LE]

CCJuly 2014 [ES-18)

Metal HAF Baghouse Comtrol Effidency: 0% Foultry Liter [inciuding Dedding]| 7% Hiot specified 7%
{not uzed for He) Bicmass| 33% Mot spacified 7%
Hent input Rate During Tests|___ 188 MMBE/T FEE] MMBEL P 100 MMELnT
100% Wood Biomass Combustion Stack Test Emiscion Factors Maximum Emissions from Poultry Litter and Cake + Biomass Combustion Potentisl Emissions
Litter fwood Mix
Poilstant Polutant cas Emiiszicn Emiszicn Factor Ussd Emissicn
Y Factors Emissicns |  Emissions Final Firl Final in Calcs Emissions |  Emissions Factor | Emissions | Emissions
[/rMmMEty] | Emission Factor Source [ rr] [tpy) It/ MMBEY I/hr Ib/MMELy | In/naniBtu | o/ | S/MMERU | I/MMEN | e | Ib/MesBIe [/ MME tu ) Emission Factor Source | {Iby/hr) [tpyd Source {1/} {tpy]
VHAP. 2.2 B Trichlorophenal ] 230608 AF-32 Chagter SAEE0E | S14EDS Biomes | S.25E0S 05
VHAP '\’i“'l'l’:ﬂlﬂliﬂe T>01-8 1.B0E-03 AP-47 Chapter 7.74E03 0.03 Biomass E-03 o3
VHAP. yeres 1330207 230603 AP42 Chaster 1 LOBE02 .03 Bomaz | LosEd2 [
VHAP HF TE64-3%-3 NiA AP-47 Chapter
- AP0 158 .
Metal HAP artimany 138606 mepter 15 £ 5.79E-04 0.003 Biomass | 573E-04 poas
L Baghouse Cantrol Eficiency
Matal HAP Arsenic 440608 APz C'\BF‘II’ 15 E 1.ESEQ3 0.008 443803 2.39E-03 235603 M 2mizzion raie frem 001 0.03 :’Olln.rr user 103E-02 0.0
Baghouse Cantrol Eficiency CC stack tests. +Biomass
) AP-42 Chmpter 16 & i i ) Max emizzion rate from Pauttry Litter|
P - P L eos - i ) e )
Wiatal H Berylium BT | ontrat Ertciangy | S5E 1460 LepE04 | meoE07 BEDEOT Py 200 n.00 i il T noaz
. AP0 158 M. iz rate fi Poultry Litt
Metal HAP Cadmium B.206-07 nepter 15 & 333604 u.002 424504 | 228808 222508 iz ETET | ooo .00 ol il EYT 2 0004
Bhs'ml.:e Control En‘ﬂ!ﬂf’ CC stack tests. + Biomass
_—— AP-A2 ChEptEr 16 & Max emizzion rate frem Pouttry Litter
LU | HaF O ') 420606 - 1EB1EQ3 0.008 000 0.2 N ooz
i romim [Ter) Baghouse Cantrol Eficiency CE stack tests. +Biomass
AP-420 158 )
Mistnl HAP Crromium [Hesmvaient] 1mma0 295 7.006-07 hapter 15 & 304604 0oL giomaz: 301604 0001
3.85"|HL2 Control En’CIEﬂCr
AP-420 158
Mzl HAR Cobatt 130606 hapter 16 & 555504 n.002 Siomass s5E04 ooaz
Bhs'ml.:e Control En‘ﬂ!ﬂf’
AP0 158 M. iz rate fi Poultry Litt
Matal HA® Lesd 33-52-1 5.605-08 mepter 15 £ 413603 0.02 332803 | 228803 228803 Nl BT 0.03 ol BEEE17 nos
Baghouse Cantrol Eficiency CC stack tests. +Biomass
r o " jcmion rat
Mstml HAR MarEmrace 1igsgy | SO Reranzlle Mey 20D | ooz 0.0z 141502 | 79E=0s 738503 Massmizen e | g 014 Pauly UReN) o reegz D4
- Test Cata CC stack tests. + Biomass
M izzion rate .
Mstnl HAP Mercury 330808 AF-42 Chapter 16 131803 u.007 2o6E04 mEmmmn T oo 0.00 Siomesm | 1mED3 a7
! CC stack tasts,
Matal HaP Nizke 660506 AP-42 Chapter 1.5 & 284803 0.0 wE03 170603 Mevemisen et | .03 Pounry tter .03
=2 ’ Sagnouse Control Efficiency [ = - = = CC stack tasts. : +giomass =
] AP-420 158 Max emizzion rate h
Metal HAP sziznium 7752432 360607 hapter 15 & 241604 D001 241607 | 219803 | zaeo7 2a1E07 X MmN ETET | pog .00 Siomms | 241604 0002
Bhs'ml.:e Control En‘ﬂ!ﬂf’ CC stack tests.
POM Acznsshthers PO 5.10607 AF42 Chopter 16 3.91E04 .00z Biomess | 3S1E04 n0oz
FOM Ecensahthylens FOM 300606, AF42Chaster 16 213603 0.005 Biomesms | 21303 [
POM arthracens PoM 3.006-06 AP4ZCnEOter 16 129603 .06 Biomaz | 123603 0005
FOM Benzcjsjaritracens PO 530608 AF42Chaster 18 280603 | 12204 Bomam | ZS0EC 122608
FOr Senzofa|pyrens 30-32-8 2.E0E-06 112E-03 0.003 Siomass 112E-03 [T
POM Benzolbfluorarhens POM L00E07 AF-42Chaster 16 430603 |  1sEE04 Bomem | 430E08 183608
POM BEHLO'EIIf'Ere POM 2.60€-09 AP-4Z Chapter 16 1.12E-06 4 B0E-DS Biomass 112E-05 4.506-06
POM Benza) PoM 5.306-08 AP4ZCnEOter 16 400E03 | 173E04 Biomazs 00ECT L7604
FOM Benzo|] Hfucranthens FOM 160607 AF-42Chaster 18 BERED3 | 30104 Bomam | 5ESE0D 3.01E-08
POM 3!“'_0"\'? uoranthane POM 3.60€-08 AP-42 Cnapter 15505 6. 7BE-O5 Biomass 135E0S 6.72E-05
POM 2-Chioranaghtralens POM 240609 AF-42 Chagter 103606 | asiE0s Biomess | 103E0S 332606
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Emizzion Factors of HAPs and Air Toxics From Wood and Poultry Litter and Cake Combustion

‘Wood Combustion

izzion factors HAPS and Air Toaics from wood Diomess comous
1 Bailer and air pollution oontral device [APCD| vendor guarante
2 EPA AP-42 Chapter 15— Wood Residue Combustion in Sailers [%/
. May 2010 Emizsion test data for Coastal Caroline Oean Fower, LLC's Kenansville, NC Faciity :cccv Eena

jon im the boiler are selected from the following sources, in order of hizrarchy:
or HCl and NH3.

5|

ille| for chiorine, mansanese, formaidehyde, acetaldehyde, acrolein, styrene, henzene, and toluene. CCCF Kenansyille isa sister faciity

Poultry Litber and Cake and Wood Biomass Combined
iszion factors from Coastal Carolina Clesn Power, L

ranzilie, NC|. Test rans frem Mey 2043, July 2043, snd July 2014,

Poultry Litter and Caie + Biomass Combustion
£C May 2013 [E5-14) CCJuly 2043 [ES-1E) £CJuly 2014 [E5-18)
Metal HAF Baghouse Control Efficency: 20% Foultry Litter [inchsding Dedcing [ 7% Mot specified 23%
{notuzed for Hx| BiomassT| 33% Mot specified 7%
Heat Input Rate During Tests 128 MM Bt/ 123 MMBtU /e 120 MIMBtu/hr
100% Wood Biomass Combustion Stack Test Emission Factors Mzximum Emizsions from Poultry Ltter and Cake + Biomass Combustion Potemtisl Emissicns
Litter/Wood Mix

Emission Emission Factor Used Emission

Follutant Category  [Folutant el Factors Emissions |  Emissions Final Firal Firal in Calcs Emissions | Emissions Factor | Emissions | Emissions
{ib/rmEtu) | Emission Factor Source (1 nr] [tp¥) I MM Ib/hr I5/MMELY | Ib/#aMEDa | ibfhr | /MIMBRY | 10/MMETS | bR | D/ WEMETD [/ MMELY ) Emitssion Factor Source | {Ib/nr) [tpy) Source fie/nr}

POM Tnrysene 2OM 3.806-08 153603 T1EEDS Siomass
POM Dib=nzo{a hjarthracene 2OM 3.106-08 3.31E-06 LTIEDS Sinmass
POM Flucranthene POM L.ECE0E AP-42CnEpter 15 6.83E-04 0.003
POM Fluorens POM 3.408-08 AP-17 Craoter 1.4568-03 0,006
POM ndenof1.2.3.c.d)pyrene POM 8.706-08 AP-32 Cnapter 16 374605 L54E-04
POM Menachioragipheny| POM 2.206-10 AP-42 Chter 1 5.856-08 218607
POM Z-Methynsphthalens POM L.E0E-07 AP-42 Chanter 5.83E-03 301E-04
POM Pnenanthrene POM 7.006-06 AP-37 Chapter 16 5.0iE03
POM Pyrere POM 3.706-06 AP-37 Chanter 15 1.336-03 7
POM Fargians 2OM 5.208-10 AP-41 Crsoter 228807 5 736-07
Totsi PAH [FOM] _ [Total PaH [FoM] TotslF&H[POM) | 2.806-03 AP-32 Chanter 15 1.208-02 0.as
DSF Heotachiorodisenzc-p-furans DEF 2.406-10 AP-32 Chpter & 1.036-07 4.926-07
DaEF Hexachiorodiberzo-o-furans DEF 2.808-10 AP-41 Crsoter 120807 5.27E-07
DaF octachiorodibenzo-o-furans DEF 5.808-11 375808
DEF Pentachloredivenze-g-horans DEF 4.206-10 1.81E-07
DEF 2,3.7,8-Tetrachiorogibenzo-p-furans DEF 9.006-11 3.87E-08
DaF Tetrachiarodibenzo-p-furans DEF 7.30E-10 AP-37 Cnapter 16 3.23607
DaD Heptachioroginen:c-p-diosns oED 2.006-08 AP-42 Choter B.60E-07
DD 1 schiorodine oED 3.48E-11 NCDENR Meme 1.376-08 S.99E-08
DaD0 [Dcta chiorodibenzo-p-shoxi DED 6.506-08 AP-37 Chapter 16 2.B4E-05 12404
DaD Pentachlorodinenzo-p-dinxins DED 1.306-08 AP-32 Chanter 15 5.436-07
Can 2,3,7 -Tetrachiorodibarnz o-p-ghoxin CED B.E0E-12 AP-1Z Chapter 3.70E-09
DaED Tetrachiarodibenzo-p-saxins DED 4.708-10 AP-A7 Cnaoter 1 202807
PCE Decachiorabiphenyl =c8 AP-32 Chanter 15 1.45E-07
PCE TichloroGiohenyl LB AP Chzoter 3.186-07
PCE Heotachiorobinheny! CE AP-17 Cnanter 16 2.848-08
PCE Haxmchiorabipheany AP-42 Choter 237607
PCE Pentachloresiohanyl AP-42 Chanter 3.46E-07
PCE [Trichlorobsphenyl AP-37 Cnapter 16 112606
PCE Tetrachiarabiphenys AP-32 Chanter 1.08E-06
Totsl FCE Total PCE AP-42 Chanter 341606
HAP 13 Butadiens AP-A1Cnaoter 16
Totsl HAP Tatsl HAP 9.956-03 4256400 16.32 10.48
2P [cetone 130804 AF-41 Cnaoter 1 E17E-02 [ES
T2F Senzmidehy 5.508-07 AP-47 Cnaoter 1 558604 0,002 3 6eE-02 [T
TaF Benznic Acid 4.706-08 AP-32 Chanter 2.026-03 389603 2.02E-03 8.83E-03
[TAF Dis(2-chi oroisoproayl jether AP-42 Chapter
e Sramadichioromet hans AP-17 Cnanter 16
TaF Butyloenzylphthalate AP-32 Chapter
T2F r-Eanyraldshyde AP-42 Choter
TaF Carmazale AP-1Z Chapter 15 7.746-04 0.003 Biomass 0003
T2F AP-47 Chaoter
TaF Carene-3 AP-42 Chanter 15
2P I-Crigrophenal 280808 AF-41 Cnaoter 16 103603 232605 103E-05 4.326-03
TaF Crotonaldeyde 173-73-3 3.306-05 AP-32 Chanter 425603 .02 425603 0.0z
TaF oymene-n 35-57-6 Nj& AP-32 Chanter
T2F 1.3-Dibromoethans 105-53-4 550808 AP-41Cnaoter 16 137802 0.10 Siomass 1i7E02 0,10
AR 1.3-Dichloroethers 340-95-0 AP-47 Crsoter
T2 Diethylphthaiats S22 AP-42CnEpter 15
TaF 2.3-Dimethyl benzsicehyde AP-1Z Chapter 15
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Emiszion Factors of HAPS snd Air Takics From Wocd snd Poultry Litter and Cske Combustion

Woed Combustion

ion fackors HAPS and Air Toaics from wiood biomess comio
Boiler and sir pollution contral device (APCD| vencor gusrantess for HCl 2nd MH3.
EPA AP-£2 Chapter 4.5 —Wiood Residue Combustion in Boilers [3¢
3. May 2010 Emizsion best data for Coastal Caroline Cean Fower, LLC

Poultry Litter snd Cake snd Wocd Biomass Comibined
Emission fackors from Coastal Carolina Clesn Power, LT :I-er! nswillie, NC). Test runs from May 2

ion in the bodler are selected from the following

July 2013, and July 2014.

ources, in order of hisranchy:

enansvilie, NC Faciiity :cccP <=||a||:'.i|l=: for chiorine, misnganese, formasidehyde, scetsidehyde, sCTolein, styrene, benzene, and toluene. OCCP Kenarsville is a sister faciity

Pualtry Litter and Caie + Biomass Combustion

CC May 2013 [ES-LA)

CC Juby 2013 |ES-1E]

OC July 30314 |ES-18)

Metal HAF Baghouse Control Effidency: 20% Foultry Litter (incisding bedcing | 7% Mot specified 27%
fnet uses for H) EBiomassk| 33k Mot specified 7%
Heat Input Rate During Tests| 158 MMEEu/hr fEE] MR BEL e 180 MMED T
100% Wood Biomass Combustion Stack Test Emission Factors Maximum Emissions from Poultry Litter and Caie + Biomass Combustion Potentisl Emissions
Litter 'Wood Mix
Emitssion Emission Factor Used Emission
Palltart Categery | Pallutant el Factars Emiszions Emissions Final Firasl Finas| in Cakcs Emizsions Emissions Factor Emissions Emiszions
b/MmMEty) |  Emission Factor Source [ rar] [tpyl I/ MMBty I/hr Ib/MMEty | Ib/NMMEts | p/hr | D/MNeBR | I0/MMED | /ne | B/neseBme [y mamaE ) Emitssion Factor Source | {infir} Itpy) Source {ib'nr) [tpyl
E-Dinitro-2-mathyipheno! TE4-32-1 i AP-1Z Chagter L
Di-n-octyl phthslate AP-42 Chagter L5
Esharal AF-41Cnagter 1§
Hexachiorobenzens AP-32 Cnagter 16
Hexanal AF-41 Chagter 1§ 301503 0.0d Siomaz: SOLE-DE 0.01
sobutyiridaiyde AF-41 Chagter 16 316503 .02 Biomass R 0.0z
sopropanal AP-41 Chagter 16
sovaleraldehyce AP-32 Chagter
MEK 540808 AP-43 Chagter 232803 0.0d Siomass LIIE0E [X=2)
Methane 210602 AP-42 Chagter 15 5.03E400 3533 Biomass 2.03EHID 3533
2-Hitrophenol AP-342 Chagter 15 103804 252E04 Siomass 103E04 232508
aipha-Finens AP-42 Chapter
oetz-Finene [ AP-42 Chagter 15
Fentzna hia AP-342 Chagter 15
Proganal 3.206-06 AP-42 Chater 15 138603 0.008 Biomass 133603 0.005
alpha-Terpineod L AP-42 Chagter L5
m, g, o-Tolualdehyds AP-42 Cnazter 15
m,p-Talualderyce 110603 AP-42 Chszter 273803 0.02 Biomass 0.0z
oTolssigahyde 7.206-06 AP-42 Chater 15 340603 0.0d Biomass 310E03 0oL
12 &-Trichiorogarcens AP-42 Chszter
1.1,2-Trichloroethans AP-42 Cnszter
Trichiorosthens 3.006-03 AP-3Z Cnagter 1§ 123802 0.06 123602 0.05
Trichiorofucromethans 210603 AP-42 Chszter 176E02 0.02 L75E02 0.08
velraigahyds N/ AP-42 Cnszter 15
TAF [sarium 170604 AF-41Cnagter 1§ 731502 0.32 TEIE-OL
TAF _|Copper 430603 AP-32 Cnagter 16 211502 0.0% ZL1EC2
TAP |wom 5 50804 AF-41 Chagter 16 228501 126 A IEE-0L
TAF _|Moiyodenum 210808 AP-41 Chagter 16 5.035-04 0.004 SOBE-DL
TaF_|Phosphorus 270603 AP-32 Chagter 116E-02 0.03 11502
TAF  |Fotessium 350802 AF-41 Chagter 1 EEE40L 73.43 1E3EH0L
TAF |silver 170803 AP-41 Chagter 16 731501 .20 TEEDL
TaF_|Sodum 3.60E-04 AP-342 Chagter 15 133801 [ 1S3E0L
TAP | Stronkium 100209 AP-342 Chagter 15 430803 .02 4 30E03
TAF [Thalium [ AP-42 Chagter 15
TaF[Tin 230609 AP-342 Chagter 5.89E-03 0.04 Siomass SESE03 [
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Emiszion Fectors of HAPS snd Air Takics From Woes sna Poultry Litber and Cake Combustion

‘Wood Combustion

Baiker and sir pollution contral device (ARCD) vencor suarartess for HCl and MHI.

i
2 EPA AP-12 Chaipter 1.6 - Wood Residue Combustion i Boilers [5/03]
3. May 2010 Emi sssion test datn for Costal Carcline Oean Fower, LL

Poultry Litter and Cake and Woed Biomass Combined
Emiszion factors from Coastal Caroling Cesn Power, LLC |Kenansville, NC|. Testruns from May 20243, July 2013, and July 2014,

s Kenanswville, NC Facil

jis5ion factors HAPS and Alr Teaics from wood Diomess comustion in the boiler are selected from the following sources, in orcer of hisrarchy:

{CCEP kenansyille| for chicrine, manganese, formaldehye, acetakichyde, acrolein, styrene, benzene, and toluene. COZP Kerarsille is @ sister faciity

Poultry Litter and Caie + Biomass Combustion

CC May 2013 [E5-44) CCJuly 2013 [E5-18] CCJuly 2014 [ES-18]
Mztsl HAP Baghouse Controd EMidency: 30% Poaultry Litter [inciuding edaing]| 7% Mot spedified 23%
{notused for H) mass 33% Mot spacified 7%
Heat Input Fate During Tests| 128 MM BLLTr 153 MMBLU/hr 1E0 MBI
100% Wood Eiomass Combustion Stack Test Emission Factors Maximum Emizssions from Poultry Liter and Caike + Biomass Combustion Potential Emissions
LitterMWood Mix
Emitszicn Emiszion Factor Used Emiszicn
Pollutart Categery |Pallutant el Fators Emiszicns Emiissions Final Final Final in Calcs Emissions Emizsions Factor Emiissions Emiszions
[b/MmMEty) | Emizsion Factor Source [T Iepwl I/ MMBt It/hr Ib/MMEty | Ib/MaMBte [ gp/ne | Sfnsestu | 1b/MMED | p/Rr [1s/PamEtu) Emission Factor Source | [Iy/nr) [tpyl Source {ibnry itpy]
iement TAF | Titanium Z.00€-03 AP-12 Chapter 1§ E.60E-03 0.04 Siomass 2.60E-03 0.04
ement TAF  |vanadium 9.80E-07 AP-12 Chapter 1§ 4.21E-04 g.002 siomass 2 21E-04 C.002
lement TAF  [Vitrium 3.008-07 AP-42 Chapter 1 5 1.25E-04 3E3E-04 Biomass 1 35E-04 3.63E-04
Dlemant TAF |zinc 420804 AF-12 Chagter 1§ 1B1E-0L 0.75 Siomass 1E1E-01 078
[Thioride H/& AP-42 Chapter 1 5
Flouride AP-42 Chapter 1 5
Propylene 113-07-1 N AP-42 Chapter 1 5
[ Ammonia slip [7554-41-7 1 60E-02 Vendor Guarsntes. 6.82E+00 30.13 Bipmass 5.88EHI0 3013
TaF sufuric ncid mist REEEEEE ppyy | VEndorGuarantee Lseal |, ooiee w.m EEEN Vengar Eusrantee. 1333 3835 Poultry LAEr| 4 3ae401 =3
It suitur cortent wood. Proper fuel Mt + Biomass

ABBREVIATIONS:

Motes

1 Chiorine emissions from 100% wood combustion are '\i;‘!:r'.l‘e'! ftter and cake'wood min. Therefore,

POM = Polycylic Organic Matter
DEF=Di

ibenzofrs

PCE = Polychicrimsted biphenyls

. wood anly combustion factor used
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Starter Fuel Potential Emissions Calculation

Ho. 2 fuel oil will be used as starter fuel of the boiler.
The fuel oil usage will ke limited to 10% of the annuwal capacity of the boiler (for avoidance of MO limit under NSPS Db).

The fusl il usage limit is caloulated as follows:

Boiler Max Heat Input 430 MMBtu/hr

Max Annual Op Hrs = 8760 hriyr

Boiler Annual Capacity = Boiler Max Heat Input (MMEtu/hr) x Max Annual Op Hrs (hrfyr]
Boiler annual Capacity = 3,766,800 MMBtu/yr

10% of Boiler Annual Capacity = Baoiler Annual Capacity © 10%

10% of Boiler Annual Capacity = 376,680 MMBtu/yr

Mo. 2 Fuel 0il Heat Content = 140.0 MMBtu/Mzal

Mo. 2 Fuel 0il Usage Limit = 10% of Boiler Annual Capacity / Mo. 2 Fuel Cil Heat Content

Mo, 2 Fuel Oil Usage Limit = 2,680.6 Mgalfyr  [Per N5PS Db at 10% Boiler Annual Capacity)
Maximurm Fuel Sulfur: 0.0015 5 by weight (ULSD)

CHITERIA POLLUTANTS
For all pollutants listed below, emissions are based on AP-42 Chapter 1.3 [05/2010):

starter Fuel
PTE’
Pollutant Emission Factor Units | Convert to Ib/hr? {tons,yr)

MO 2410 Ib/pagal 737 3229
Co 5.0 I ragal 154 .73
P [filterable+condensable) 3.3 I razal 10.1 4.44
50, 0.21 Iby/magal 0.7 0.29
WioC 0.2 I razal 0.5 027
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Starter Fuel Potential Emissions Caloulation

HAPRS/TAPS
For all pollutants listed below, emissions are based on AP-42 Chapter 1.3 (05/2010).

Emission Factor | Convert' | Starter Fuel PTE

Pollutant [I/mazal) to Iby/hir (tons/yr) HAP ar TAP?
Benzeneg 2.14E-04 6.57E-D4 2_BEE-D4 HAP
Ethylbenzzns 6.36E-05 1.95E-D4 B.58E-05 HAP
Toluene 6.20E-03 1.90E-D2 B.34E-03 HAP
Formaldehyde 3.30E-02 1.01E-D1 4 44E-D2 HAP
Maphthalene 1.13E-03 3.47E-D3 1.52E-03 HAP
1,1,1-Trichloroethane 2_36E-04 7.25E-D4 3.17E-04 HAPR
Wylenes 1.09E-04 3.35E-D4 1 47E-04 HAPR
Acenaphthylene 2_53E-07 F.ITE-D7 3. 40E-07 HAPR
Acenaphthane 2_11E-05 6.4BE-D5 2_BAE-D05 HAPR
Fluorene 4 47E-06 1.37E-D5 6.01E-06 HAP
Phenanthrens 1.05E-05 3. 23E-D5 1 41E-05 HAP
anthracense 1.22E-06 3.75E-D6 1. 64E-06 HAP
Fluoranthene 4_B4E-06 1.49E-D5 6_51E-06 HAP
Pyrene 4 25E-0G 1.31E-05 5.7T2E-D6 HaP
Benzola)anthracens 4 01E-05 1.23E-05 5.39E-06 HAP
Chrysens 2.38E-0G 7.31E-D6 3.20E-D6 HaP
Benzolb)flucranthens 1.48E-06 4.55E-06 1.99E-06 HAP
genzalk)flucranthens 1_.48E-06 4 55E-06 1 99E-D6 HAP
ndenal1,2,3,c,d)pyrens 2_14E-06 6.57E-D6 2_BBE-D& HaP
Dibenzo(a h)anthracens 1.67E-05 5. 13E-06 2_25E-D6 HAP
Benzojz h ijperylens 2_26E-06 6.34E-06 3.04E-D6 HAP
Octachlorodibenzo-p-dicsins 3.10E-09 9.52E-09 4. 17E-09 HAP
Antimony 5.25E-03 1.61E-D2 7.0SE-03 HAP
Arsenic 1.32E-03 4.05E-D3 1.7BE-03 HAP
Barium 2.57E-03 7.BOE-D3 3. 48E-03 TAP
Beryllium 2_TRE-05 B.S4E-D5 3.74E-05 HAPR
Cadmium 3 08E-04 1.22E-D3 5.35E-04 HAPR
Chromium [total) 1.09E-03 3. 36E-D3 1 47E-03 HAPR
Cobalt G6.02E-03 1.BSE-D2 §.10E-03 HAP
Manganese 3.00E-03 9 21E-D03 4 04E-03 HAP
Meroury 1.13E-04 3 AT7E-D4 1.52E-04 HAP
Mickel 8.45E-02 2 60E-D1 1.13E-01 HAP
Selenium 6.83E-04 2 _10DE-D3 9_19E-04 HAP
Vanadium 3.18E-02 9.77E-D02 4 ZBE-D2 TAP
Lead 1.51E-03 4.64E-D3 2.03E-03 HaP
Chloride 3.47E-01 1.07E+00D 4. 67E-01 TaP
Copper 1.76E-03 5.41E-D3 2.37E-03 TAP
Flouride 3.73E-02 1.15E-D1 S.02E-D2 TAP
Phosphorus 0 46E-03 2. 91E-D2 1.27E-D2 TAP
Zinc 2 91E-02 B.SAE-D2 3 01E-02 TAP
Motes:

1. To convert to lb/hr, the following equations are used [for example):

Benzene EF (lb/hr) = Benzene EF (lb/mzal) x Boiler Max Heat Input (MMBtu/hr) + Heat Content of No. 2 Fuel Gil [MMBtu/Mzal)
2. PTE is calculated as follows:

Benzene PTE (tons yr) = Benzene EF (Ib/Mgal] = Mo. 2 Fuel Oil Annual Wsage Limit (Mgalfyr) + 2,000 (Ibfton)
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Fly &sh Silo 2 [IE5-22) Potential Emission Caloulatioin

PM .
Design Outlet Particulate ] Pilae FM Annual (P8 Snnual|  Annual
Maximum How | Grain Loading | Emissions | Py Emissions | Emissions | Emissions | Emissions | Emissions
Rote facm)’ | (grain/sci) (I hr} (it} i) | fromsfyr) | (tonsfyr) | [tonsiyr)
IES-22 - Fly Ash Slio 1 0.E3 {0.003 2 TE-DS 1.28E-06 1.2BE-06 1. 15E-04 o =y ] 5.59E-06
K Vales AP-42 Section 13.2.4 Aggregate Handling and Storage Plies, Asnodyramic Particle Size Mubipler for Eguation 1
Total Suspendad
Particulaba 074
PM1D 0.as
PMRE 0.035
“Volumetric Niow rabe [3cim) = 4,200 In'hr baghouse My ash X 1311112 1b X ho'sd min = 063 acfm
Estimaled dry denslty of iy ash = 1.01 to 1.7E giem3. Using 1.78 gicm3 = 111.12 om3
Reference for dry density of iy 3sh - "Physical, chemikeal, and geciechnical properties of coal My ashe A global review™
*Livhir = [{scimr) * {grainsdseh] § (TD0D grainsib)
‘annual emissions [TPY) based on B7E0 hours per year operation. TPY = (Iomr) © (3T602000)
“PM, calcuiation uses particle slze mutpler based on AP-42, Secion 13.2.4; I'hr [PM) = Ibdr (TSR} " [k PR, K TSR)
-':“\'I; ; Calculation uses pariide size multipller based on AP-42, Section 12.2.4; loihr (PM, .} = Ifr (TSP} " (k PM, K TEP)
WO mnd HAF Emission factors to caloulste emissions from belt dryers taken from the from the Complisnoe Air Emissions
Tast R=port :uut:u DO« 40, 2013:
Beit Dryer Stack Test - Operating Dats
L. CufFE Faat Lb=. f Hr. Tans f Hr.
Dryer Bad width Fal
&. Dryer Bed Depth stack 1 0.23
E. Dryer Sed Depth skacks 2,34 0.373
E00 RPM D=t spesd @ min 4.72
A. 'Wood Chips T1B.E Z4.7E 43,117.2 2416
E. Wood Chaps 1077.5 3717 &4,673.8 313
‘et Wood Chip weizht | ou/fft 28
VO Emission Results from Oct 2008 Stack Test
Total {for &
Stack Mumbsar 1 3 [ = stacks)
WOC Emission Rates [Ibyhr] 2.20 2.27 234 231
Feed Rate {tor/hr] 216 32.3 323 33
WOC Emission Factor | ib;ton] o0z a.orn 0.07% oo72
Estimated WO Emission Rate [Ik/hr) @
30 ton'hr Feed Rate 3036 Z.108 2.335 T 148 19.3|io/hr
Fotential Annual Emissions |Ib\.-"'|r: = 77.3 Io/hr [E5-17, E5-18B, E5-15, E5-22)

Potertial WOC Emission:

5= BA.7 tongyr  [per bem dnyer)
Potantial WOL emiszions from 3 Delt dryers =

2541 tonsfyr  [E5-17, ES-1E, ES-15)

Notes:

1] Each bkt dryer has =ight stacks, and NC DA allowed testing of onby four stacks. The test results were then
doubisd to represant emissions from the entire bek dnyer.

Z) Annual emizsions wers based on operstion of B,760 hours oer year.

The fality will be taking a 32 tpy WOC limit for the 4th belt dryer ES-21

Estimisted potential WOC emizsions from all £ beft dryers = 331 tpy
:254.1 tpy WO from E3-17, 18, 15+ 35 toy WOC from E5-21)

Formsldehyde emiszions rates for modeling: 1.04 in/hr [From & b=t dryers)

|Note that formaiceiyde was not cetected curing the 2012 belt drger
stack test. Howewver, for modeling purposes, they are assumed to be
emitted at the detection limit for the poll.-.nrt] 4.38 tonsfyr

Hotes:
HAFT were nor-detect dusing stack tast
Estimisted total pollutant emission rate [tpy]) = Emizsions (ofhr] X 5760 hrfyr § 2000 Ibfton
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Fiy Ash Drying Operations

Truck Filling & Unloading

Data Inputs Reference
Max Hourly Throughput: 1.5 tonhr Capacity of pug mi
Fotential annual usage: 12,140 toniyr =caled up shor-term usage to potential based on 5,000 briyr
Mumber of Drops: 2 Drog into truck and drop onbo ground
I_Lr 13
. b _ ]
Emission Factor ¢ = E;U.I}GSZ‘Jin- LS EPA AP-42, Chapter 13.2.4, Equation 1.
7
074 (PM)
k, particle size multipier: 0.35 (PM,) US ERA AP-42, Chapter 13.2.4
0,053 (PM,.)
LI mean wind spead 624 mph NOAA wand speed data for 2018
LIS EPA AP-42, Chapter 13.2.4. The actual meoisture content will range between 10
M, material moisture content: 4B% amd 30 percent; however, e maximum of the rmnge provided for use in Bguation 1
wias consendatively used,
Emission Calculations Emission Factor [T lsage [ | Drops | | Conversion | | Annual Emissions
P BZEL4 Thiton x 13,190 loniyT  x J dops = 00 Bfon = 1 ZJEA0Z tondyr
PM,o| 4.38E-04 Ibiton % 13,140 tonfyr = 2 drops = 2000 lbfton = 3.TEE-I3 tondyr
Phl:s|  6.84E-05 Ibfton % 13,140 tonfyr = 2 drops = 2000 lbton = 8.T2Ed tondyr
jind Erosi
Data Imputs Reference
Average File Size:| .45 acres Estimate
. 1 (e N AT Ar & Waste Management Association's Arr Pollution Engineering Manual {1222,
Emiszlan Fm:‘crr| ) \"== J\15) Chapter 4, Equation 5
5, st content of rranen.j: B1 % US EPA AP, Chapter 13.2.4. Table 13.24-1, mean value
p. number of days with =0.01 n . o . ]
precipitation per year 110 days LIS EPA AP-42, Chapter 13.2.2. Figure 13.2.2-1
f, percentage of tme wind speed .
+12 mph at the e height BT % NOAA wand speed data for 2013
1 (PM)
k, particle size multplier: 0.5 (FM,.} LIS EPA AP-42, Chapter 13.2.4
0.2 (PM.s)
Emission Calculations Emission Factor | |S-urfac.EA.rea| | Comversion | | Annual Emissions
P i a0 b daylacre) :: = 200 [bton = 47k tondyr
Phia 2393 Ibfiday)acre) x x III l:c Aacres = 2000 Ibiton = 238 tondyr
Phl.s 115.7 Ibi{day)acre) = 3&5 da'grs ® 005 acres = 2000 Ibfton = 035 tondyr
BulldozingMTruck Loading
Data Inputs Reference
Loading Time:] 075 hr Estimate - lbading one truck takes 30-45 minutss.
Shipments per Year:| 1,480 shipments Estmate - 1o 4 shipments dady. Soaked up to 300 days per year.
(Y _ 57
BPM Emiczion Fﬂ-.'"‘!l"'| - Er}.-rf: 5 LS EPA AP-42, Chapter 11.9, Table 11.8-1.
{IbYy _ LOCs)= -
PM,, Emizsion Factor -—| = US EPA AP-42, Chapter 11.9, Table 11.8-1.
5, it content of rr'ahe’l.i. 81 % LIS EPA AP-42, Chapter 13.2.4, Table 13.2.4-1, mean value
M moisture content 10 % Diesired moisture content.
. . 0.75 (PM,.)
Scaling Factors | to PM,.) N = 4 L 21
ing ors: {applied 5 0105 (PML.) LIS EPA AP-42, Chapter 11.9, Table 11.8-1
Emission Calculations Emission Factor | TLoading Time | | Conversion | [Annual Emissions
Pl 55.7 Ibhr x 1,005 how = 2000 lbfton = 30.51 tonfyr
Phio 21.8 Ibhr x 1,085 helyr = 2000 bfton = 11.52 tonfyr
PML . 5.2 Ibhr x 1,085 helyr = 2000 bfton = 3.20 tonfyr
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Fiy Ash Drying Operations

Truck Filling & Unloading

Total Emissions

Hourly PTE | Annual FTE
Criteria Pollutants {Ibfhr} [tpy)
P 428 353
P, 16.8 143
Pl s 4.4 42
Weight | Hourly FTE | Annual PTE
HAP Fraction {Ibéhr) i)
Antrmony|  ZE-08 B.5EEDR 7.06E-09
Arsenic| B.SE-DE 2 B5E-DE 3.0E-08
Beryilium 1E-10 4 Zpe0a 3.53E-08
Cadrmiurm|  1.9E-10 £ 15208 6.70E-02
Chromium 1E-08 4 FEEDR 3.53E-08
Lead] 4E-00 1. 72ED7 1.41E07
Manganess| 248E07 1.EE-DE B.7EEDE
Micked TE-08 J.00EOT 24TEO7
Selenmm|  BE-0D 2 43E07 2826407
Total HAP| 3 55E-O7 1.52ED5 1. 26605
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Lifther 52 \WWinrehouse |IES-1E) Fotentisl Emizzion Calodations

074 FM K 'Wale
033 P, K Vake
D33 Py, K'value
1 U - Average Wind Speed [mph|
2353 M - Poufry Licter Moisture Content: (%)
4475 Maximum Houry Procduction Rate |l:n|1.1,.'|'r:
352,057 Meximum Annual Procuction Rate [TFY]

AP-42, Section 13.24 - Azere=mbe Handing 2nd Storsze Files [Jamaery £593]
AP-42, Section 13.2 4 - Azsre=mbe Handling 2nd Storsze Files [lamuery 1593)
AF-42, Section 13.2 4 - Aszresmbe Handing 2nd Storage Files [Jamuery £593)
Estimested as wind speed inside warzhouss
Lovaest estimeted poultry litier moisture oontent
Teken from pouktry litker sampling cats from 2013
Taken from pouktry litter sampling data from 2012

Miztenisl Handling Emissions:

Comiroled Controlfled
P ™ T Congrolied Annusl Houry |  anmml
Mex Hourly | Max Annusal Emission Emission Emiszion Houarty P | Aninual PR Hourty PR, PR, PM, ¥
Throughput | Throughput|  Factor Fasctor Factor Emissions | Emissions | Emissions | Emissions | Emissions | poeocoee
Emission Source D Mo. Source Description ftoweshr) [TPY) (mfton)’ | |mfton)® | [Ibfeon)™ | (o e [mhr)’ ey’ ikt (TP
IES-1€ Transfer Poink - Truck Dumgs on Ground 233  3szosT| S09E0s| 430E0s| s35E07) 4ovEDd| ivEeod| isrend|  za3Epa)  zamEon|  1aEma
Trawesfer Foink - Edsting Cogar Recimer moves
|ES-1E lither from =round to Balt Comeeyor C-A0 4.8 3mzosy|  sossos|  4308-08|  s3sE0|  aovEga|  i7Es03|  dsrsge|  s4sEna|  aEmeom|  1iEm
|ES-1E Transfer Poink - Bait Conveyor to Disc Scresn :-as| 392027 5.:rs—:-:-5| un&us| s3cE07|  aoveos|  i7sim|  iorse a4aHH| i e | [
|ES-1E Trawesfer Foink - Disc SCresn to Conveyar 235 3szos7| soss0s|  430e0s| s3sE0v|  aovEod|  17Eema|  iseeme|  zasens]  zsemm|  1rwem
Trareter Foink - CC"I'JE:.’G' to Boler Houss Fus
Er 4.3 3mzosy|  sossos|  4308-08|  s3sE0|  aovEga|  i7Es03|  dsrsge|  s4sEna|  aEmeom|  1iEm
| Totml oLI02 0005 ouDO 0.004 0000 0004

* Emiszion factors caloulsted utilizing AP-42 Section 13.2.4 calculation: BF = K* QD02 [U/3)"

! Hourty emissions calculabed ukilizing mesdmaum hourly throushput

! Al emissions ceioulabed utilizing mesdimum annual throushpus
" P, caloustion uses partice size muRiplier from AP-42 Section 13.2.4 (spprovimatey T of PM s PM,)

g

L

Maximwrn Hourty Produciion Rafe fons$r) = (430 MShwhr* 1046 BheflibiS "8 5% ) Jj4083 Bhwih" 2000 bfion) = 44.7E jomathr
Conseratively Estraed poultny HBer buming Capacty b be S55% of boler capacity
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Po Lifther Sto Warshouse |IES-1E) Fobentinl Emission Calodations

Emissions from Wind Erosions:

Height of Pile 5ur|:m::
File Area | Pile Length | File Width |Storage Pile| — Ares P FRA Pty PMLs PM:g
Emission Source [0 No. Emission Souroe Description [aiTes) [m) [r] [1t] |m’) | LTy (tpey) PR, [/ 1) itoy] [i'rar] (tpey)
ES-16 Poultry Litter Storape File a3 340 A0 ] 3E25 48 0.B60 0.00 10000 030 0000 .00
Total 0.BE 000 [ ] 000 0.00 .00
Calculebed Emizzion Fachors™!
Fid PRI PR.S
0.00 Q.00 .00

1 Surface sres of piles calculted as half Cyindars 5= 0.3 * 2Znnl+Znh’

‘Whare:

h = the aversme of the pile height and 4,2 of the width

0= 12 width
© = haight

A the rmpie.nn: cormeched ut B carier, the surfscs ares of ore half cinchs [(the and of the hat i:r1i'-c|e"| has besn subtreched from esch.

2 [EFA Report 434/R-93-004, "Models for Estimating Air Emissions Rates from Supesrfund Remedial Acions”

EF = 1.9 x [5f15] x [[33-p)/233] x (tf13)
Whare:
EF = emission Tactor |5m*-day]

|Equation 7-5]

P =number of deys in @ year with ot least 0234 mm [0.04 in of precipiation
=110 deys per AP-42 Figae 132 24

5 = surface materil sik conb=nt |“‘3+:

3. P8 Frachions [AF-42, Saction 13 2 9-3)

5= 7.5 % per AP-42 Tabie 13.2 4-1; value for overburden
= fraction of trme wind »3.4 my's at mean pike height
=00 per Tadle 7-3, Dafaul Viskues for Ectirmating PR Emissions from Other Ares Sources

[Frrfice == 3

Fri=0 1
PRILD 0.3
| ] 00T
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Poultry Lither Storage Warshouse [IES-16) Potential Emission Calodations
Emissions from Front-End Loader/Dozer Dperations

Mzterinl Sift Content [5)

Mzterial Moistuns Content M)

Number of Dozers

Anrum| Oiperating Hours

Perticle size soaling factar, FM,,

Perticle size soaling factor, PR
- - I E - 4

PMA (TSP « 30 um| '

EFea [Ibhrfoiozer] = (2.7 5] ]

£ 1%um’
EF pias (b fdozer] = (L0%s] "} )™

Emnizion Factor, EF (ib'hr)'doser] PM, Controled | Controlled | Controdled
Emission Source 1D Ho. Source Chescription Fid Pl Fiis | P [Ieie] | PRs Ibfnr)]  [eghr) P fbpy) | PR iyl | P ()
E5-15 Front-End Loader, Dozer Dosrations 015 0.02 0.02 [ 0.00 0.00 0.07 oot 001

‘Sourpe: AF-42, Chapter 137 4 Aprrasate Handing snd Storags Files, Table 13.2.4-1 :EI'.I.?rbd Iirne:.'t-:l"-e]
‘SourDe: AF-47, Chapter 11 9'Western Surface Coal Mining, Table 11 5-1 [ioulldozing - overourden)
"'.-'I.H:Fﬂ the TSP predictive squetion by the PM, ;, smiing fackor to determine the P, ; emission factor

"".-'I.H:F*y the Pldy Prndch'u: cqua‘li-:\r by Ehe Pz :qzli"g facior to determine the PRy emission fachor
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Po Lither Sto Warehouse |IES-15] Potentisl Emiszion Caladations

[Ermizzacrs of NOy
T iz HOw/m2 :‘:: 1n5v=|:'rnr'.r: ::'rur:'r:r.m:-e mi\-est:wdof
N2 flux rates for land application of T TG WA ISR RS B CINSEnmIS Relmte.
pouttry and swine mamure
3 50E-0% I W2y lownen Starbe: University | 2006][4]
. (Conservalive estimate of size of warehouse/poultry
400 Tt by 2001 litker shiedl
Ares of poultry litier warehouse
200,000 fi2
Haours of apemtion 353 dEyyr -
E = 35E-3 o MOt T * 20,000 11 ° 363 cays
e 27740 |16y WO
W20 emessons oy S
002 1oy b
Emissions of MH3
Typicalty, the higher and of the mange would be used o provide &
ConsErvative astimate. Howswver, the poulry litter daiiversd to
a2tm5d N tine sits has Desn drisd and scresnedl [ has Desn pbsarved o be
- il < milar i - 3 r Hhis
— tmorm ztorase of pouttry =imilar to wood C-hIF! and has very |.1:'t-e detectibie gdor. Fo this
jttar raason, the iwer end Of the range is 8 batter represaneation of
ERpeCied BTN TSSO
£.40E-04 It HHE/M2-d | Iowes Stabe University |2008]
l00M by 200
Ares of poultry litier warehouse Consarvative estimate of size of warehouss/poultry Fter shed.
200,000 fi2
Hours of aperation 24 hrz/day -
E=54E-4 I MHI/M'~d * 20,000 " / 34 hrjdey
NH3 amiszions
053 [in/hr |
234 [tpy |

[1] Ar Qualty and Em =zions from Livestodk and Fouttry Froducbon FWaste lmragsment Iyzems.
[2006] Retrieved from h'l'.Fl:,","Iih.d'.im-\!tE -bcn_,"gi,.'rewcnrm:T..:Eirur.inﬂi;ld&mnwmhe_a'ﬁ_m:\:
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Emargency Fire Pump Engine Potential Emissions Caloulation

The emergency fire pump engine will be used for emergency fire purposes only.
Scheduled maintainence/testing will be limited to 9 hours per year (45 minutes/month).
Fotential emissions are estimated based on maximum operation of 500 hours per year.

Engine Power in hp 340 hp

Fuel Type: Dibesel

haximurm Fuel Sulfur: 0.0015% 5 by weight
kax Operating Hours: 500 hrfyr

The engine meats NSPS Subpart 11l emissions standards for NOE/NMHC, O, and PM [Model year 2009+).

Far ather pollutants, emissions are based on AP-42 Section 3.3 (10/96):

Fire Pump
Ermission Convert to PTE
Pollutant CAS Factor Units Ib/hr [tonsiyr)
MOx+MNMHC 3.0|zr/hp-hr 2.2 0.56
o 2.6|zr/hp-hr 13 0.49
PM 0.15 |gr/hp-hr 0.1 0.03
50, 2.05E-03 |Ib/hp-hr a7 017
VoC 2.51E-03 |Ib/hp-hr 09 021
Banzense 71-43-2 9.33E-04 [Ib/BAMBtU 2. 2ZE-03| 5.55E-D4
Toluene 108-88-3 4.02E-04 (Ib/BAMBTU 9 73E-04| 2.43E-D4
sylenes 1330-20-7 2.B5E-04 | Ib/MMBtu 6.78E-04| 1.70E-D4
Fropylens 115-07-1 2 58E-03 |Ib/MMBtu 6. 14E-03| 1.54E-03
1,3 Butadiens 10:6-99-0 3.91E-05 |Ib/MMEBtU 9.31E-05| 2.33E-05
Formaldehyde S0-00-0 1.18E-03 |Ib/MMBtu 2.B1E-03| 7.02E-D4
Acetaldehyde 75-07-0 7.67E-04 |Ib/BAMEBtu 1.B3E-03| 4.56E-D4
acrolein 107-02-B 9. 25E-05 Ib/BMBTU 2 20E-04| 5.50E-05
Maphthalens 91-20-3 £ 4EE-05 |lb/MMEBEtu 2.0ZE-04| 5.05E-05
acenaphthylens PO 5.06E-06 |Ib/RMBtu 1 20E-05| 3.01E-D6
Acenaphthens POM 1.42E-06 |Ib/MMEBtU 3.38E-06| 8.45E-07
Fluorane POM 2.82E-05 |lb/MMBIU 6.95E-05| 1.74E-05
Phenanthrens POM 2.84E-05 |lb/MMEBtU 7.00E-05| 1.75E-05
anthracene POK 1.87E-06 |Ib/MMBLU 4 45E-06| 1.11E-D6
Fluoranthene POM 7.61E-06 |Ib/MMEBtu 1.B1E-05| 4.53E-D6
Pyrene PO 4. 7RE-06 (Ib/BAMBtU 1 14E-05| 2.B4E-D6
Benzo|a)anthracena POMA 1.6BE-06 | Ib/MMBtu 4 D0E-06| 1.00E-D6
Chrysens POM 3.53E-07 |Ib/MMBLU E.40E-07| 2.10E-07
Benzo|b)fluoranthens POM 5.91E-0E | Ib/MMEBTu 2.36E-07| 5.90E-08
Benzo(k)fluocranthens POk 1.55E-07 |Ib/MM Bty 3.69E-07| 9.22E-08
Benzo|a)pyrane 50-32-8 1.BEE-07 |lb/MMEBtu 4 47E-07| 1.12E-07
indena(1,2 3.cdlpyrene  [POM 3.75E-07 [Ib/mmBtu | E93E-07| 2.23E-07
Dibenzo(a, h)anthracens  |POM 5.B3E-07 |Ib/MMBtu 1.39E-06| 3.47E-07
Benzo(g,h,ijperylens POM 4. B2E-07 |Ib/MMBtU 1.16E-06| 2.91E-07
Motes:

1. PMy, and PM, ¢ are assumed to be egual to the MSPS PR emission rate.

2. To convert from [b/pBBELU to lb/hp-hr, an average brake-specific fuel consumption (B5SFC) of 7,000 Btu/hp-hr was used.
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Drum Dryer System Potentisl Emissions Caloulstion - Oriteria Pollutants
Evaporstion & Natursl Gas Combusticn

Emission factors for oriteria polistants from netural fas combouston and eve ooration for the drum dryer equipped with low NOx burners are selected from EFA AF-2I Chapter 10.6.2 - Fa rticleboard
there iz no value provided in that chspter.

Evaporation
Max. Annussl Wood Capacty  2ES080 tons wood/yr (33 tonsfhr * E7E0 hrfyr = 183,080 tonsfyr)

ComBustion
Total Dryer Bumer l:upeci't:.' EE.I SAAE L e
Tetal ATO l:upeci't:.' 1 MANEBELTr
Total System Capecity ET.2 MiMEE,hr
Mzx. Operabing Hours &Ted I"."'|rr
Hatwral Gas Heat Content 1020 Beulscr
UNCONTROLLED EMIEESION RATES DONTROLLED EMISSION RATES
Emissicn | Emission Factor Emizsions Emiiszions Controd Emizsions Emizsions
Pollutant Category | Follutant | Factors Units (I/hr] [tpyl Efficizncy™" [/} [tpy) Emission Factor Source” Comment
. . EFA AP-41 Chagt=r 1.4 — Hatural Gas - —
Criteria Pollutant oo 0.082 I/ sARAEEL %53 24.24 0% 277 12 12 L = Uzen AF-42 Chapter 12
Comoustion in Bailers €O, MOw, and 50, emission
. ., EPA AP-42 Chagter 14— Natural Gas factors; AP-43 Chaoter
Critzna Pollutant Ny, 0042 [[- RS EE 4T) 3.9 14.43 0% 3.9 144z - .
Comioustion in Bailers 10.6.2 does mot st
emission factors Tor these
& AP - cl-H
Criteria Pollutant 50 0.004 b MARABE L 0.0 0417 % fali" ] o7 ERAAF ,1 ':r,"m,' 14 = Natural Ga aollutants
Comioustion in Bailers
. EPA AP~ Chapter 10.6.2 —
Crtzna Pollutant WoiC 0 o, 'oDT &5.00 ZB5.08 53% 2.30 1443 . )
Fartideboard Man: _rl‘-:ctJnnE
Emission fackors based on
Crit=ria Pollutant P [ 0,fODT 1386 Bl 74 S0% 139 EO7 EPA.AP-42 Chapter 10.6.2 “Rotary dryer, direct
: ’ ! : o Fartideboard Marufeacturing Y cry=t.
natural En:-ﬁr:u,
. EPA AP-L2 Chagber 10.6.2 - softwood” im AP-32
Crtzna Pollutant PMlaa o4z fooT 1386 B0.71 50% 133 07 . .
e Fofluar = - Fartideboard Marutacturing Chapter 10.6.2
. EPA AP-L2 Chagber 10.6.2 -
Criteria Pollutant PMys Az nfODT 13.86 BO.7L SR 139 EOF : .
Fartideoard Manufacturing
Mobes:

1. Drum dryer WOC, PM, and CO emissions controlled by & mukicione and & 1 MMBtw/nr, natural gas-fired RTO.

2 RTO WOC control efficiency taken to be 253% per hitps:/fwaw3.zpe sow/tinchie Lfmika/doosments/fregen pdf. ATO 00 control efficizncy taken from vendar email.
3. It isasmuemed thet the combined control effidency of the multiclone and RTO is 50% an PM, PR, and PR, ; emissons

4. AP-42 emission factors are only provided for PR, Assumed fifterable PM , and PR, ; emizsion factors are the same a5 the fikerabie PR

3.0, MO, 50 emissions due to evaporation are not determined in Chapter 10.6.2. Therefors, AP-42 Chapter 1.4 emission factors are used for these pollutants.
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Drsm Dinyer System Pobentisl Emissions Caloulstion - Criteria Pollutants
Evnpaoration & Natural Gas Combusticn

Emission factors for oriterin polkutants from naturl gas combustion and evaporation for the drum drysr equipped with low NOx bumners are selected from EFA AP-42 Chagter 10.6.2 — Farticizooard
there iz no value provided in that chapter.

Evagcration
Max. Annual Wood Capadty 285080 tons wood/yr (33 tonshr ® E7E0 hrfyr = 289,080 tonsyr|

Combustion
Total Dryer Bumer l:upe-:it:r EE.Z MAMBEL
Total ATO Capacity 1 LERTE: LT T
Total System CHPbCil'\!' ET.Z BABAEEL e
Max. Cperab ng Howrs ETed I","'lrr
Hatural Gas Hest Content 1020 Btufscf
UNCONTROLLED EMIESION RATES CONTROLLED EMISSION RATES
Emissicn | Emizsion Factor Emizsions Emiszions Controd Emission: Emizsions
Pollutant Category | Pollutant | Factors Umits [ibfhir] [tEy] Efficizncy ™ [/} [toy) Emissicn Factor Source” Comment
. . EPA AP-4Z Chagter 1.4 — Natural Gas .. .
Criteria Pollutant o 0.082 1o/ MMELY .53 24.24 0% 277 1212 L = Uzza AF-42 Chapter 12
Comibusbon m Bailers O, MOw, and 50, emission
. . EPA AP-&F Chaoter 1.4 — Hatural Gas factors; AP-LF Chapter
Cribena Pollutant NO, 0.5 1oy BT 3.29 14.43 % 329 1443 - .
Combuston m Bollers 10.6.2 does mot kst
emission factors for these
. . EPA AP-12 Chapter 1.4 — Hatural Gas
Critzna Pollutant 50 0.00d 1oy bdkABLu .04 0.17 % Lol 2} o047 ) ,{ _r Heuraliiae sollutants
Combustion in Boilers
. EPA AP-42 Chapter 10.6.2 —
Critzna Pollutant WO 0 oy CiDT &5 .00 ZB3.02 53% 330 443 . * r .
Fartidetoard Manufecturing
Emission factors based an
Criteria Pollutant Ph 0.4z fonm 13,85 60,74 50 135 E07 EPA AP-A2 Chapter 10.8.2— “Rotary dryar, direct
rik=na Follutar ’ . ’ o Farticecoary Manutacturing il }
natural gas-fired,
) EPA AP-42 Chagter 10.6.2 - sodftwoicsd” i AP-42
Critzna Pollutant PM oL ofoDT 13.B6 60.71 50% 138 607 . .
] J Fartideboard Marafacturing Chapter 10.6.2
. EPA AP-12 Chagber 10.6.2 —
Cribena Pollutant Phiys 4r ofCiDT 13.B6 5. 71 0% 139 07 . * r .
Fartideboard Manufsctuning
Motes:

1. Drum gnyer VOO, PM, and OO emissions controlled oy & mukicione and & 1 MMBEwhr, natuml gas-fired RTO.

2 RTOWOC -:-\:h"ul.-!:ﬂl:l'ri\:i-er-tr\:.I tmken o o 259% per '1|.'.:|5:."."'h'm-.l!.e:n.;nu,'l‘tﬁ:ﬁieh‘mk:!_.‘don. mer'..:.-'l'r-eE-er adf. ATO OO cotral :'I'fi\:i-er-t:\:.I taken from vandar =mail.
3. It is mssumed that the combined control effidency of the multicione and RTO i 50% on FM, PM,,, and PM, ; emizsions

4. AP-4Z emission factors ane only provided for PM. Assumed fifterable PM y, and PM, ; mission factors are the same a5 the filerabie PR,

3. €D, MO, 50; emissions due ta :-.'np-:ﬂl:in n are not determined in Chapter 10.6.2. Therefors, AP-42 Chapter 1.4 =miszion factors are usad for thease poliutants.

A2-20




Parts Cleaner (IE5-4) Potential Emission Calculations

Calculation Parameters:

Dimensions:

VOC Emission Factor®

25 ft
4 ft
10 fi2

Estimated
Estimated
Estimated

0.08 Ib/hr/ft2

Hours of Operation 2000 hrfyr
VOC Vol
Emissions |Emissions
(Ilbfhry | (tonsfyr)
IES-4 Solvent Parts Cleaner 0.20 0.20

MNotes:

(Estimatad)

1. WO emission factor (Ib/hrfft2) taken from AP-42, Vol. |, Ch 2.6: Solvent Degreasing, Table 4.6-2.
2. Annual Emissions (tonsyr) = ¥ (Ib/hr) * 2000 (hrfyr) / 2000 (Ib/ton)

Cooling Towers (IE5-6) Potential Emission Calculations

Calculation Parameters:

Recirculation Rate

11,250 gal/min
675,000 gal/hr

(Estimated from rates for other power plants)

Drift 0.0006 % (Estimated from rates for other power plants)
Density of Water 8.34 |b/gal
TD5 Concentration 10,000 ppm [Estimated)
P PPy PM 5
P PM,, P, 5 Annual | Annual | Annual
Emissions | Emissions | Emissions | Emissions | Emissions| Emissions
{Ib/hr) {1b/hr) {Ib/hr) | (tons/yr) | (tons/yr) | (tons/yr)
|ES-6 Cooling Tower| 3.38E-01 | 3.3BE-01 | 3.38E-01 148 148 148

Motes:

1. Annual Emissions (tonsfyr) = x (Ib/hr) * 8760 (hrfyr) / 2000 (Ib/ton)
2. Assume PM,; and PM, - emissions are similar to PM emission estimates.
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Truck Dumps {IES-8 & -5} Potential Emission Caloulations

0.74 PM K Value
0.35 Ph,, K Value

0.053 PM, . K Value

AP-42, Section 13.2.4 - Aggregate Handling and Storage Piles (January 1995)
AP-42, Section 13.2.4 - Aggregate Handling and Storage Piles (January 1995)

AP-42, Section 13.2.4 - Aggregate Handling and Storage Piles (January 1995)

76 U - average Wind Speed {mph) National Climatic Data Center - average wind speed for Raleigh, MNC
10 M - Winod Maoisture Content (%) Lowest estimated wood moisture content
o5 Maximum Hourly Production Rate (tons/hr) Estimate for Proposed Operational Parameters
445709 Maximum Annual Production Rate (TPY) Estimate for Proposed Operational Parameters
[Based on maximurn hourly boiler firing rates [42.4 tph) & £760 hours plus throughput needed to fill stockpiles
iVl LT
Emission Max Hourly | Max Annual Emissicn Emissicn | Hourly PR | Annual Pa | Hourly PMy, | Annual PR, | Hourly PM. . | Annual PM,
Source 10 Throughput | Throughput | PM Emissicn Factor Factor Emissicns | Emissions | Emissions Emissions Emissicns Ermissions
Ho. Source Desription [tons,/r) [TPY) Factor {Ib/ton)* | [Ib/ton)® [Ib/ton)” {1/}’ ey} {Ib/hr)* L {1/}’ mey)”
IE5-8 Truck Dumper Mo. 1 o5 445709 0.000428766| 0.000202795) 3.07085E-05 0041 0.096 0.019 0045 0,003 0.007,
IE5-9 Truck Durmper No. 2 56 445709 0.000428766| 0.000202795) 3.0708%E-05 0.041 0.096 0.019 0045 0,003 0.007
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Fuel Piles (IE5-10) Potential Emission Caloulations

Emissicn Height of Pile Surface
Source I |Emission Source | Pile Area | Pile Length | Pile Width | Storage area’ PM PM PM PM 4 PM, . P 5
M. Description [acres) [ft) [ft) Pile [ft) [m®) {Ib/hr) (L] {lb/hr) [tpy) [I/Thr) {tpy)
Fuel storage Pile
EI5-10 [North Pile Area) 0.75 340 100 25 3926.48 0.436 217 0.248 1.09 0.037 0.16
Fuel storage Pile
El5-10  |[South Pile Area) 0.7 340 100 25 3926.48 0.456 217 0.248 1.09 0.037 0.16
Total 0.99 4,34 LS50 17 0.07 033
calculated Emission Factors™
PM PFM10 PM2.5
[g/mz2-day] [g/m2-day) {g/mz2-day)
1.37 069 010

1. surface area of piles calculated as half cylinders 5= 0.5 * 2mhL+2nh”

As the two piles are connected at the center, the surface area of one half circle (the end of the half cylinder) has been subtracted from each.

whera:

h = the average of the pile height and 1,2 of the width

b = 1/2 width

c = height

2. EPA Report 451/R-93-001, "Models for Estimating Air Emissions Rates from Superfund Remedial Actions”

EF = 1.9 % (5/15) x [[365-p)/235) x [f/15]

Whera:

EF = emission factor (2/m-day)
p = number of days in a year with at least 0.254 mm (0.01 in) of precipitation
p = 110 days per AP-42 Figure 13.2.2-1
5 = surface material silt content (%)
5=7.5 % per AP-42 Table 13 .2 4-1; value for overburden
f = fraction of time wind =5.4 m/s at mean pile height
f =20 perTable 7-3, Default values for Estimating PM Emissions fram Other Area Sources

3. PM Fractions [AP-42, Section 13.2.5-3)

Particle Size k

PR3O 1
PRI1O 0.5
PM2ZS 0075

|Equation 7-9)
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Roads (IE5-12) Potential Emission Calculations

Traffic Details
Segments Ti led
Average Weight Number of
|tons) Trucks per Year & B C
Chip Trucks 7.5 12,000 z 1 0
Cars 1 9,100 2 0 1
Emissions
Awerage
Segment | Paved/Unpaved {mill=s) VMT ftons) P M, PMa: | ilb/hr) | frpy) | (bibr) | frpyd | (BdBe) | frpy)
& Pawed 0.1 4220 16.1 01174 0.0235 0.005% 0.06 0.23 0.01 005 0.003 0.01
B Unpawved 0.5 6,000 27.5 04119 oLoasT 0.0047 028 0.856 0.03 0,10 0.003 0.01
C Pawed o0& 5460 1 0.0062 0.0014 0.0003 0.004 0.02 0.001 0.003 0L0002 0.001
Totslz] 034 111 0.04 015 001 0.02
1. Paved Roads |AP-42 Section 13.2.1)
Hourly Emissions Annual Emissions
E =k [sL]™ w2 [Equation 1) E..=E{1-P/AN}  (Eguation 2)

where:
E = particulate emission factor (having wunits matching the units of k)
k = particulate size multiplier for particke size range and units of interest
=l = road surface silt loading (grams per sguare meter - 2/m’)
sL=0.6 for Ubiquitous Baseline ADT <500 (Table 13.2.1-3]
W = awerage weight (tons) of the vehides traveling the road
Constants (AP-42, Sedtion 13.2.1)

Particle Size k {IWMT)

PR30 0.011
PMILD 00022
PMZ.5 000054

2. Unpaved Roads (AP-42 Section 13.2.2)
i Ermissi
E =k [=/12)"[W/3)"
where:
E = size-specific emission factor [Ib/AVMT)
s = surface material silt content {2%)

s= B4 % per AP-42 Table 13.2 2-1
W = mean vehicle weight [tons)

[Equation 1a)

Particle Size k (I \VMT] n b

PRAZD 45 07 0.45
PRILD 15 -] 045
PMZS 015 -] 045
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where:
E . = annual emission factor [1b/AVMT)
E = emission factor from Equation 1
P = number of days in 2 year with at least 0.254 mm (001 in] of precipitation
P =110 days per Figure 13.2.2-1
N = number of hours in the averaging period
N = 365 days per year

. i
E,.. = E [[355-P]/355)

where:

{Equation 2)

Eps = annual size-specific emission factor extrapolated for natural mitigation {1b/VHT)

E = emission factor from Equation 1a
P = number of days in 2 year with at least 0.254 mm (001 in] of precipitation
P =110 days per Figure 13.2.2-1

Constants (AP-42 Section 13.2.2 Table 13.2.2-2; values for industrial roads)
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