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1.0 Introduction and Purpose of Application
1.1 Facility Description

Nucor Corporation (“Nucor’) proposes to construct a new steel mill in Lexington, Davidson County, North
Carolina. The proposed facility will operate under the name “Nucor Steel Lexington” (hereafter referred to as
“the facility” or “the proposed project”).

Nucor proposes to build a steel mill consisting of an electric arc furnace (EAF), a secondary furnace (referred
to as a “ladle metallurgy furnace” or LMF), a caster, and a rolling mill. In addition, the facility will include
several supporting activities, such as scrap receiving and handling, furnace maintenance and repair, silos, haul
roads, etc. Nucor will produce steel using recycled scrap; according to the application, iron ore will not be
processed at the proposed mill (Application at 1-1). The proposed facility will have an annual capacity of
515,000 tons of steel produced per year and a maximum hourly throughput of 80 tons per hour. Throughout
the application, Nucor refers to the facility as a “micro mill.” According te the application, micro mills are a
subset of “minimills.” In the application, Nucor explains the difference:

“Micro mills are a smaller-sized mini mill. The difference between a mini
mill and a micro mill is a mini mill has an intermediate process which
includes a reheat furnace which heats the billets allowing them to be rolled
into sheets or other materials. Micro mills typically only produce rebar and
not reheat it into another.product.” (Application at Appendix F, page 2-4)

The application also states that the operations at the proposed facility will be similar to Nucor Steel Sedalia
and Nucor Steel Florida (Application at 4-2). In correspondence received after the application, Nucor stated
that Nucor Steel Sedalia and-Nucor Steel Florida both employ a system for continuously charging scrap to the
EAF, whereas the EAF at the proposed project will be charged in batches (‘“buckets”). Additionally, Nucor is
constructing another batch-charged EAF in Kingman, AZ, which will be similar to the proposed facility at
Lexington (email from Matt Way, December 9, 2022).

Due to the expected. emissions. of the project, this facility will be a major source under Prevention of
Significant Deterioration (PSD). Per 15A NCAC 02D .0530(r), the permit application shall be processed in
accordance with the public participation procedures and requirements of 40 CFR 51.166(q). The draft permit
will be sent out for public comment fora period of 30 days (to the Region, the US Environmental Protection
Agency (US EPA), local newspaper, applicant, affected states, local city/county executives, and FLM as
necessary).

Nucor requested that thisapplication be processed in accordance with 15A NCAC 02Q .0504 (a.k.a. the two-
step process). Therefore, DAQ will process this application pursuant to the requirements in 15A NCAC 02Q
.0300 and 15A NCAC 02D .0530.

1.2 Facility Location
The facility will be located at 6776 East US Highway 64, Lexington, NC. Lexington is located in Davidson

County, which is not classified as nonattainment for any pollutants subject to the National Ambient Air
Quality Standards (NAAQS). See Figure 1 for a satellite view of the proposed location.

! See AP-42 Chapter 12.5.1 “Steel Minimills” for further discussion of minimills.
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1.3 Permitting History

The proposed facility. will be new: and built on currently undeveloped land (a.k.a. a “greenfield” facility).
Nucor Corporation has been issued air quality permits for facilities elsewhere in North Carolina, but not at

this proposed location.

1.4 Application Chronology

Date Event
May 20, 2022 Pre-application meeting with Nucor and DAQ.
July 15, 2022 Application received.

July 26, 2022 Application amendment received. This amendment made minor corrections to the original
application submittal.
July 27, 2022 Nucor submitted a copy of zoning consistency determination request sent to the Planning

and Zoning Department of Davidson County.

2 This image was prepared by Burns & McDonnell (a firm representing Nucor) and included in the application as
“Appendix B.” It was modified slightly to fit the formatting of this application review.
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Date Event
July 29, 2022 Nucor submitted the air dispersion modeling demonstration.

August 19, 2022

DAQ determined that the application, as received, was incomplete. DAQ sent a letter to
Nucor requesting:
1. The air dispersion modeling be updated to include emissions from the
neighboring wood products factory,
2. More information as to how the parameters used in the air dispersion modeling
were developed,
3. Anexample of a contract signed before May 16, 2022 (for NSPS Subpart AAb
applicability),
4. Information as to how the Melt Shop fugitive emissions were calculated, and
5. A more complete BACT determination for:.the Caster, Caster Spray Stack, and
Rolling mill.

September 2, 2022

Nucor submitted a response to the August 19 letter.

September 8, 2022

Nucor submitted an updated modeling demonstration to address item #1 in the August 19
letter.

September 23, 2022

Email sent to Nucor requesting an updated and corrected. CAM plan.

September 26, 2022

Nucor submitted an updated CAM plan.

September 28, 2022

Email sent to Nucor requestingthe following information:
1. Information regarding the difference in scrap mixes between Nucor Lexington
and other micro mills,
2. The basis for fluoride emission factors, and
3. The basis for PM emission factors for the Caster.

October 3, 2022

Nucor submitted a response to the September 28 email.

October 11, 2022

DAQ determined that the application was complete.

October 12, 2022

Comments received from US.EPA Region 4 regarding the air dispersion modeling with
the application:
1. The SO, and NOx modeling is based on a-30-day rolling average limit for the
BACT, but both of these pollutants have 1-hour NAAQS. There should either be
a 1-hour emission limit, or documentation for paragraph 8.2.2(c) and Table 8-2
of 40 CFR Appendix W.
2. Explain why the SIL for 1-hour NO is different in the application than the
interim SiL.recommended by EPA.
3. Explain why the SIL for 4-hour SO; is different in the application than the
interim SIL recommended by EPA.
4. Requestadditional justification regarding receptor placement along unfenced
areas.

October 24, 2022

Nucor provided a response to the Region 4 comments (paraphrased):
1. 30-day rolling averages have been used to demonstrate compliance for EPA rules
in the past, such as consent decrees and NSPS limits. Furthermore, the modeled
SO, and NO; emission rates could be multiplied by 10 and still show compliance
with the 1-hour NAAQS.
2. NC DEQ adopted state-specific SILs.
3. The entire property will be fenced-in.

October 27, 2022

EPA Region 4 stated concurrence with most of Nucor’s responses, but also said Region 4
“still evaluating” Nucor’s response regarding the 30-day averaging times.

November 14, 2022

Email sent to Nucor requesting the following information:
1. More information regarding fluoride emissions from the facility, and
2. More information regarding the difference in emissions from a continuous steel
mill versus a batch steel mill.

November 18, 2022

Nucor submitted a response to the November 14 email.
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Date

Event

December 6, 2022

Email sent to Nucor requesting the following information:

1. Need to clarify the basis for PM BACT limit for the Melt Shop,

2. General questions regarding Nucor’s planned reopening of a micro mill in
Kingman, Arizona,

3. Examples of steel mills being converted from a continuous feed method to a
batch feed method,

4. The basis for the BACT limit for the drift eliminators in the cooling towers, and

5. Clarify which natural gas-fired sources can be equipped with low-NOXx burners.

December 9, 2022

Nucor submitted a response to the December 6 email.

December 14, 2022

Email sent to Nucor regarding:
1. The apparent difference in the PM BACT limit for CMC Steel Oklahoma and
this application, and
2. More information regarding sources with low-NOx burners.

December 16, 2022

Nucor submitted a response to the December 14 email. In this email, Nucor proposed an
additional BACT limit for PM (filterable) from the Melt Shop.

December 19, 2022

Email sent to Nucor regarding the BACT limit proposed:in the December 16 email. Nucor
responded by email the same day with a correction to the proposed BACT limit.

January 5, 2023

In-person meeting between Nucor staff and DAQ staff regarding the ongoing status of the
application. In addition, Nucor asked questions regarding allowable pre-construction
activities.

January 10, 2023

Nucor sent a request for an applicability determination regarding the construction of a
finished goods warehouse on-site before the PSD permit was issued. DAQ treated this as a
separate application (applicability determination #3912)

January 13, 2023

DAQ responded to applicability determination #3912. DAQ determined that construction
of the finished goods warehouse was not allowed before the PSD permit was issued.

February 24, 2023

DAQ issued a memorandum approving the PSD impact analysis and TAP dispersion
modeling.

February 24, 2023

An initial internal draft of the permit and preliminary determination were sent to Booker
Pullen (PSD Supervisor, DAQ) for review.

February 27, 2023

EPA Region 4 sent an email asking for updated modeling data and stated that the
averaging period issue first discussed in October 12 comment was still outstanding.

February 28,2023

Email sent to Nucor regarding potential limits to demonstrate compliance with the 1-hour
NAAQS for SO; and NO».

March 1, 2023

In‘a phone call with Matt Way [Environmental Manager, Nucor], Nucor stated that an
additional 1-hour “‘backstop” limit for the SOz and NO, NAAQS was not desirable.

DAQ will instead include additional discussion in the preliminary determination regarding
the 1-hour NAAQS for SO, and NO,.

March 3, 2023

Rahul Thaker (Title V Permits Supervisor, DAQ) provided comments on the initial draft
permit.

March 6, 2023

An updated internal draft of the permit and preliminary determination were sent to Booker
Pullen (PSD Supervisor, DAQ) for review.

March 9, 2023

Booker Pullen (PSD Supervisor, DAQ) provided comments on the preliminary
determination.

March 10, 2023

A revised draft of the permit and preliminary determination were sent to Nucor staff,
Regional Office staff, and Central Office staff.

March 14, 2023

Samir Parekh (Engineer, Compliance Branch, DAQ) responded with comments on the
draft permit and preliminary determination.

March 14, 2023

Email sent to Nucor regarding the CAM plan averaging period.

March 15, 2023

Nucor responded with comments on the draft permit and preliminary determination. This
response also included a response to the above CAM plan question.

March 16, 2023

Jim Hafner (Permits Coordinator, WSRO, DAQ) responded with comments on the draft
permit.
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Date Event
March 16, 2023 A second draft of the permit was sent to Nucor staff. This draft addressed all comments
received on the March 10 draft.
March 17, 2023 Nucor responded to the second draft permit and preliminary determination.
March 20, 2023 A final pre-public notice draft of the permit and preliminary determination were sent to

Nucor. This draft addressed the minor comments on the March 17 draft.
XAXXXXX Public notice

XXXXXX Permit issued
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2.0 Proposed Emission Sources and Emission Calculations

This facility will be a steel mill. The broad overview of the steelmaking process at the proposed facility:
steel scrap (not iron ore) will be brought on-site and then sent to the electric arc furnace (EAF) where it will
be melted into molten steel. The EAF will be charged using buckets (as opposed to a continuous feed present
at some other micro mills). The molten steel is poured out of the EAF into a ladle. The full ladle is
transported to the ladle metallurgy furnace (LMF) where it will be adjusted with additional materials, such
as alloys, until the desired material properties are met. After melting, the molten steel is cast into billets.
The billets are cooled in a water spray chamber and then sent to a rolling mill to press and stretch the steel
billet into the final desired shape. The final use for the steel produced at this mill will be rebar. See Figure
2 for a process flow diagram of the proposed facility.

Figure 2: Process Flow Diagram?
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% This image was prepared by Burns & McDonnell (a firm representing Nucor) and included in the application as
“Appendix C.” It was modified slightly to fit the formatting of this application review.
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2.1 Proposed Emission Sources

The table below will appear in Section 1 of the Title V permit and include each permitted emission source at
the facility. The ID numbers in this table will be used throughout the rest of this application review.

Table 1: List of Permitted Emission Sources

Emission Source

Emission Source Description

Control Device

Control Device

ID No. ID No. Description
Melt Shop (ES-1)

ES-1-1 Electric arc furnace (EAF) CD-7 Melt Shop Baghouse
NSPS AAa, equipped with direct evacuation
GACT YYYYY, control (DEC), oxy-fuel burners,
PSD BACT and natural gas-fired EAF

modules and service cutting

torches (46.74 million Btu per

hour maximum combined heat

input)
ES-1-2 Ladle metallurgy furnace (LMF)
GACT YYYYY,
PSD BACT
ES-1-3 EAF refractory dumping and
GACT YYYYY, repair
PSD BACT
ES-1-4 Slag dumping and slag pit
GACT YYYYY,
PSD BACT
ES-1-5 Melt shop material transfers
GACT YYYYY,
PSD BACT
ES-1-6 Natural gas-fired nozzle preheater,
GACT YYYYY, equipped with a low NOx burner
PSD BACT (0.05 million Btu per.hour

maximum heat input)
ES-1-FUG Melt shop fugitives NA NA
NSPS AAa,
GACT YYYYY,
PSD BACT

Casting Operations (ES-2)

ES-2-1 Caster NA NA
PSD BACT
ES-2-2 Ladle and tundish refractory NA NA
PSD BACT dumping and repair
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Emission Source

Emission Source Description

Control Device

Control Device

ID No. ID No. Description

ES-2-3 Natural gas-fired burners for NA NA
PSD BACT ladle/tundish drying and

ladle/tundish preheaters, each

equipped with low-NOx burners

(61.89 million Btu per hour

maximum total heat input)
ES-2-4 Natural gas-fired service cutting NA NA
PSD BACT torches (0.8 million Btu per hour

total heat input)

Water spray chamber below caster and caster spray stack (ES-3)
ES-3 Water spray chamber below caster | NA NA
PSD BACT and caster spray stack
Rolling Operations (ES-4)

ES-4-1 Rolling Mill NA NA
PSD BACT
ES-4-2 Natural gas-fired service cutting NA NA
PSD BACT torches in the Rolling Mill (0.8

million Btu per hour maximum

total heat input)

Torches for scrap cutting and skull cutting (ES-5)

ES-5 Natural gas-fired.torches for scrap | NA NA
PSD BACT cutting and skull cutting (0.5

million Btu per hour maximum

total heat input)

Cooling Towers (ES-6)
ES-6-1 Cooling tower (non-contact) CD-12 Drift eliminators
PSD BACT
ES-6-2 Cooling tower (contact) CD-13 Drift eliminators
PSD BACT
Silos (ES-7)
ES-7-1 Two silos (carbon storage) CD-3 Bin vent filter
PSD BACT
ES-7-2 Two silos (flux storage) CD-4 Bin vent filter
PSD BACT
ES-7-3 Baghouse dust silo and enclosed CD-5 Bin vent filter (silo)
NSPS AAa, dust loadout
PSD BACT
Material handling (ES-8)

ES-8-1 Scrap-handling and storage in an NA NA
PSD BACT open pile and a pile covered and

enclosed on two sides
ES-8-2 Alloy handling and storage pile NA NA
PSD BACT area covered and enclosed on

three sides
ES-8-3 Slag and mill scale handling, pile | NA NA
PSD BACT area, and processing
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Emission Source Emission Source Description Control Device Control Device
ID No. ID No. Description
Haul roads (ES-9)
ES-9 Haul roads (paved and unpaved) NA NA
PSD BACT
Engines (ES-10)
ES-10-1 Natural gas-fired fire water pump | NA NA
NSPS JJJJ, (500 horsepower)
GACT z2zzz,
PSD BACT
ES-10-2 Natural gas-fired emergency NA NA
NSPS 1111, generator (2,000 kilowatt)
NSPS JJJJ, -or-
GACT zzz2Zz, Diesel-fired emergency generator
PSD BACT (2,000 Kilowatt)
ES-10-3 Natural gas-fired emergency NA NA
NSPS 111, generator (2,000 Kilowatt)
NSPS JJJJ, -or-
GACT 2272, Diesel-fired emergency generator
PSD BACT (2,000 kilowatt)
Storage tanks (ES-11)
ES-11-1 Diesel storage tanks NA NA
PSD BACT
ES-11-2 Gasoline storage tank NA NA
GACT CCCcCcCC,
PSD BACT

The ID numbers for each emission source were chosen based on the suggestion of Nucor in the application
(see Form B of Nucor’s application):

Each emission source will be discussed below in the general order of the material flow at the facility.

2.1.1 Material handling, including Scrap.and Alloy Handling, Storage, and Cutting and Slag and
Mill Scale Handling (ID No. ES-8)

2.1.1.1 Process Description for ID No. ES-8

Scrap handling and storage (ES-8-1): Nucor Lexington will produce finished steel from recycled material
(i.e., steel scrap). Scrap.can be generated on-site from off-cuts or other waste processes (referred to by the
application as “home scrap”) or it can be hauled on-site by truck or rail. The application lists several
potential sources of scrap, suchas turnings from machine shops, shredded automobiles, and sheet metal.
When determining potential emissions from scrap handling, Nucor assumed 100% of scrap would be hauled
by truck (this is the most conservative approach). Nucor plans to store scrap within a partially-enclosed
scrap bay, but acknowledges that a stockpile may be stored in an outside pile. Cranes and other material
handling equipment will transfer scrap to the EAF (discussed below) using a bucket charging system. Based
on the emission calculations performed by Nucor, the partially-enclosed scrap bay will be covered and
enclosed on two sides (see Appendix 1, Section 8.1).

Nucor will implement a scrap material management program in order to remove mercury switches and other
mercury containing materials from scrap. The application includes a draft management plan (see
Application at Appendix D).
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Alloy handling and storage (ES-8-2): In addition to scrap, the facility will receive and handle various alloys
for use in the steelmaking process. The facility will receive alloy materials via truck and will store these
materials in a covered pile in a three-sided enclosure (see Appendix 1, Section 8.3). This material will be
transferred to the Melt Shop using material handling loaders.

Slag and mill scale processing (ES-8-3): Slag is formed when fluxing agents are added to the molten steel.
Slag will be produced in the EAF and LMF. Slag will be removed from the furnaces and emptied into a pit
below the furnace (still within the Melt Shop) to cool. Slag will be transported to the slag handling area
(outside of the Melt Shop) using mobile equipment.

In the slag handling area, slag and mill scale will be crushed, sorted, stored, and loaded into trucks for sale
and shipment off-site.

2.1.1.2 Emission Calculations for ID No. ES-8

Expected emissions from these operations are PM from dust generated by moving material and wind erosion
from stored material. In addition, standard combustion pollutants are expected from the use of natural gas-
fired cutting torches.

In order to calculate emissions from the scrap handling and storage operations, Nucor used the methods in
AP-42 Section 13.2.4 (for material handling) and 13.2.5 (for wind erosion from storage piles). Emissions
from the use of natural gas-fired cutting torches were calculated using AP-42 Section 1.4.

See Appendix 1, Section 8.0 for Nucor’s emission calculations from material handling.
2.1.2 Material Storage and Handling (ID No. ES-7)
2.1.2.1 Process Description for ID No. ES-7

Two carbon storage silos (ID No. ES-7-1) and two flux storage silos (ID No. ES-7-2): In addition to scrap,
Nucor will use-several raw materials in-the steelmaking process, such as (but not limited to) carbon and
lime. These materials will be delivered to the facility by truck.

The facility will have four silos (two for carbon, two for fluxing agents such as lime) which will be filled
pneumatically and controlled by bin vent filters.

As an alternative to the silos and three-sided enclosures, the facility may receive these materials in
“supersacks” which will. be dumped into hoppers within the Melt Shop. Emissions from this hopper loading
would be controlled by the:Melt Shop Baghouse.

Baghouse dust silo (ID No. ES-7-3): In addition to the four material silos, Nucor will install a silo to store
dust collected by the Melt Shop Baghouse. The silo will be loaded pneumatically from the baghouse and
emptied via a truck and rail loadout. This loadout will be enclosed.

2.1.2.2 Emission Calculations for ID No. ES-7
Expected emissions from these operations are PM from dust generated by the pneumatic loading of silos.

In addition, PM is expected from the unloading of supersacks into hoppers within the Melt Shop. PM
emitted by the dust silo will also include metal HAP constituents.
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In order to calculate PM emissions from these silos, Nucor used the proposed BACT emission factor for
the storage silos (0.005 grains per dry standard cubic foot vented through the filter).

PM emissions generated within the Melt Shop will be controlled by the Melt Shop Baghouse, and are
considered separately from the silos.

See Appendix 1, Section 7.0 for Nucor’s emission calculations from material handling.
2.1.3 Scrap and skull cutting (ID No. ES-5)
2.1.3.1 Process Description for ID No. ES-5

Some scrap material will be too large to process, so manual cutting of the scrap using natural gas-fired
torches will be necessary to break these large pieces into manageable sizes. The combined torch heat input
will be 0.5 million Btu per hour.

2.1.3.2 Emission Calculations for ID No. ES-5

Expected emissions from the scrap cutting torches are all of the normal combustion emissions. Nucor
calculated emissions from the cutting operations using the emission factors in AP-42 Chapter 1.4. See
Appendix 1, Section 5.0 for Nucor’s emission calculations forthe cutting operations:

2.1.4  Melt Shop (ID No. ES-1)
2.1.4.1 Process Description for ID No. ES-1

Nucor will use an electricarc furnace (EAF) to create steel.In the application, Nucor describes this step of
the steelmaking process:

“After the EAF is filled with scrap and feed material, the furnace
electrodes will be lowered and energized. The scrap will be melted using
electrical energy from the electrodesiand chemical energy in the feed, to
achieve ‘a liquid steel temperature of approximately 3,000 degrees
Fahrenheit (°F). Once the first batch ‘heat’ of scrap has been melted, the
bucket will feed scrap to the EAF for subsequent batches. Oxygen, carbon,
and fluxing agents will be injected into the molten steel in the EAF,
resulting in slag formation. Once the desired properties are reached, the
molten steel will be poured into a transport vessel lined with refractory
material known as a ladle.” (Application at 3-3).

The EAF and several supporting activities will be located in a building called the “Melt Shop.” The majority
of the air in the Melt Shop will be vented to the Melt Shop Baghouse through the DEC used on the EAF or
the canopy hood, although a small amount of fugitive emissions is expected.

The EAF and the supporting activities are described in more detail below.

EAF (ID No. ES-1-1): As described above, the EAF will use electricity to melt scrap steel and additives
into molten steel. A “direct evacuation control” (DEC) system will capture emissions from the EAF during
the melting process. Emissions captured by the DEC will be sent to the Melt Shop Baghouse. In addition
to electricity, heat is supplied using “oxy-fuel” burners. These burners use natural gas and pure oxygen. By
using pure oxygen, the amount of nitrogen introduced into the furnace is reduced.
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In order to extract molten steel, the EAF rocks to pour the steel into a ladle (according to the application,
this process can also be called “tapping,” “pouring,” and “slagging”). Emissions from the EAF during the
pouring process will be captured by a canopy hood and sent to the Melt Shop Baghouse.

After a ladle is filled, the ladle is moved to the Ladle Metallurgy Furnace (LMF).

LMF (ID No. ES-1-2): Full ladles will be transported to the LMF (located within the Melt Shop) via a track
system. While at the LMF, the ladle will be heated with more electricity. At the LMF, additional materials
such as flux and alloys will be added to the molten steel. Once finished, the ladle will be sent to the caster.

Emissions from the LMF will be sent to the Melt Shop Baghouse by. either the canopy hood or the ladle
duct.

Refractory dumping and repair (ID No. ES-1-3): The interior.of the EAF is lined with a refractory material
to withstand the high temperature of the molten steel. This material must be occasionally removed and
repaired.

Slag dumping (ID No. ES-1-4): Slag forms on the'EAF when fluxing agents remove impurities from the
molten steel. The slag must be removed from EAF by dumping it into a pit below the EAF (but still located
within the Melt Shop). Once dumped, slag will be removed from the Melt Shop. Slag handling is discussed
below.

Melt shop material transfer (ID No: ES-1-5): In addition to receiving materials pneumatically via silos,
materials can be received in supersacks. These supersacks will be opened within the Melt Shop and dumped
into gravity hoppers.

Natural gas-fired nozzle preheater with low-NOx burner (ID.No. ES-1-6): The EAF will be equipped with
a small natural gas-fired preheater.

Fugitive emissions (ID No. ES-1-FUG): A small amount of emissions are expected to escape the Melt Shop
through openings.other than the Melt Shop Baghouse. Any pollutants emitted in this manner will be
uncontrolled. In general, Nucor will be required.to minimize fugitive emissions from the Melt Shop when
complying with NSPS Subpart AAa.and GACT Subpart YYYY.

Melt Shop Baghouse (ID No. CD-7): Emissions from the above activities in the Melt Shop will be routed
to the Melt Shop Baghouse, which will serve to control particulate emissions. Note that emissions of other
pollutants are expected from the steelmaking process, but the baghouse will only control particulate.
Material collected by the baghouse will be transferred to a dust storage silo (ID No. ES-7-3) equipped with
a bin vent filter. Dust will'be loaded into trucks or railcars and removed from the facility.

2.1.4.2 Emission Calculations for ID No. ES-1

The expected emissions from the Melt Shop include each criteria pollutant, as well as organic and metal
hazardous air pollutants.

Nucor estimated emissions from the EAF and LMF based on operations at very similar steel micro mills
operated by Nucor (specifically, mills located in Sedalia MO and Frostproof FL). Criteria pollutant
emissions are based on the BACT emission rates (discussed in Section 4.0). Emissions of metal HAP from
the Melt Shop and elsewhere in the facility are based on a dust analysis performed by Nucor at the
Frostproof FL facility.



Preliminary Determination and Review of Application 2900394.22A DRAFT
Nucor Steel Lexington
Page 15 of 101

Nucor estimated emissions from the other Melt Shop operations (like refractory dumping) based on the
available emission factors in AP-42 Section 12.5.

Nucor estimated fugitive emissions from the Melt Shop using a percentage of the activities within the Melt
Shop. Note that these values were added to the Melt Shop calculations. Doing so conservatively over-
estimates total emissions from the Melt Shop.

See Appendix 1, Section 1.0 for Nucor’s emission calculations from the Melt Shop activities.
2.1.5 Casting Operations (ID No. ES-2)

2.15.1 Process Description for ID No. ES-2

Caster (ID No. ES-2-1): Nucor describes the caster as:

“At the caster, the molten steel in the ladle will be poured from a slide gate
in the bottom of the ladle into a vessel called a tundish. The tundish is a
refractory-lined vessel with holes.in the bottom that meter the liquid steel
into the mold. The molds form and cool the molten steel into a billet.
Billets may be octagonal, square, rectangular, or cylindrical in shape,
depending upon the mold selected. The billets continue to be cooled in a
water spray chamber below the caster.” (Application at 3-4)

The caster and supporting activities will be located in a building attached to the Melt Shop, but vented
independently via the caster vent and caster spray. stack (see Figure 2). There are no control devices
associated with the casting operations.

Ladle and Tundish Refractory Repair (ID No. ES-2-2): The interior of the ladles and the tundish (described
below) is lined with a refractory material to withstand the high temperature of the molten steel. This material
must be occasionally removed and repaired. The refractory repair operations will take place in the caster
area and mostly vent through the caster vent.

Natural gas-fired burners for drying and preheating equipped with low-NOx burners (ID No. ES-2-3):
Throughout the Caster, natural gas-fired burners will be used for drying and preheating the ladles and
tundish.

Natural gas-fired service cutting torches (ID No. ES-2-4): Cutting torches will occasionally be used as
necessary throughout the casting operations. The cutting torches will not have low-NOx burners.

2.1.5.2 Emission Calculations for ID No. ES-2

The expected emissions from the Casting Operations are PM and VOC. PM comes from the still-molten
steel as it is poured into and moves through the tundish and caster. Nucor used emission factors from similar
operations at other Nucor facilities to estimate PM emissions. In addition, this PM will have the same metal
HAP constituents as in the EAF and LMF.

VOC comes from the refractory material: “There is a low concentration of VOCs in the resin of the
refractory material that will be volatilized during the drying of the refractory lining. Emission estimates for
VOC emissions from the drying of refractory resin were calculated using ‘EIIP Volume I1: Chapter 14
Uncontrolled Emission Factor Listing for Criteria Air Pollutants, July 2001,” SCC 3-03-009 for steel
manufacturing. Emissions are based on maximum refractory rates” (Application at 4-4).
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In addition, standard combustion emissions are expected from the natural gas combustion throughout the
Caster.

See Appendix 1, Section 2.0 for Nucor’s emission calculations for the Casting Operations.
2.1.6  Water spray chamber below caster and caster spray stack (ID No. ES-3)
2.1.6.1 Process Description for ID No. ES-3

As discussed in Section 2.1.5.1, above, after the molten steel leaves the tundish and enters the molds, it is
cooled in water spray chamber. The water spray chamber is vented to a separate stack from the rest of the
Casting Operations.

2.1.6.2 Emission Calculations for ID No. ES-3

Nucor based the emission factors for this process on emission tests performed at similar Nucor facilities.
See Appendix 1, Section 3.0 for Nucor’s emission caleulations for the water spray chamber and caster spray
stack.

Note that the emission calculations for PM from the spray stack are only filterable. Nucor explains: “[due
to] the inherent design and operation of caster spray stacks, stack tests can only be completed for filterable
PM” (Application at 4-5). Nucor further explained the reason for only calculating filterable PM:
“Condensable PM cannot be measured on:the caster spray stack due to the super saturated nature of the
exhaust stream” (comments on pre-draft permit; received March 15, 2023).

2.1.7 Rolling Operations (ID No. ES-4)
2.1.7.1  Process Description for Rolling Operations (ID No. ES-4)

Rolling Mill (ID No. ES-4-1): After being cooled by the water spray chamber (ES-3), the billets created by
the casting operations will be sent to the rolling mill. There, the billets will pass through rollers that will
form the billets into the final desired shape. The rollers will be cooled with water and lubricated with oil
and grease. Evaporating water, oil, and grease will cause PM, VOC, and HAP emissions. Emissions from
the rolling mill will vent through a roofline vent. There will not be any add-on control for the rolling mill.

Natural gas-fired cutting torches (ID No: ES-4-2) In addition to the rolling operations, natural gas-fired
cutters may be used to cut steel that does not properly pass the rollers.

2.1.7.2 Emission Calculationsfor ID No. ES-4

In order to determine emissions from the rolling operations, Nucor used emission tests from other Nucor
minimills and a US EPA document “Volatilized Lubricant Emissions from Steel Rolling Operations.”
Based on this data, emissions of PM, VOC, and HAP are expected from the rolling mill. Nucor based
emissions on a potential grease and oil usage rate of 212.70 tons per year.

In addition, standard combustion emissions are expected from the natural gas-fired cutting torches.

See Appendix 1, Section 4.0 for Nucor’s emission calculations for the Rolling Operations.
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2.1.8 Cooling Towers (ID No. ES-6)

2.1.8.1 Process Description for Cooling Towers (ID No. ES-6)

Two cooling towers will be required to cool the cooling water used at the facility. Makeup water will be
supplied by the city. Cooling water used throughout the facility will contain increased amounts of dissolved
solids. Any water that evaporates in the cooling towers will cause the entrained solids to be emitted as
particulate matter.

2.1.8.2 Emission Calculations for ID No. ES-6

Nucor estimated emissions from the cooling towers using the method in “Calculating Realistic PMio
Emissions from Cooling Towers” by Reisman and Frisbie (2004).

See Appendix 1, Section 6.0 for Nucor’s emission calculations for the cooling towers.

2.1.9 Haul Roads (ID No. ES-9)

2.1.9.1 Process description for haul roads (ID No. ES-9)

Materials will be brought on-site and shipped off-site via trucks on haul roads and.rail. Materials will be
transported around the site using trucks and other wheeled vehicles. Driving wheeled vehicles on roads
(both paved and unpaved) generates particulate emissions. Based on the emission calculations in the
application, the vast majority of miles traveled by vehicles will be on paved roads.

Nucor will implement work practices (such as watering-roads) to limit dust generated from haul roads.
2.1.9.2 Emission Calculations for ES-9

In order to calculate PM emissions from the haul roads, Nucor used the emission calculation methods in
AP-42 Chapter. 13.2.1 and 2. When. calculating "potential emissions from the haul roads, Nucor

conservatively estimated that 100% of material.entering and leaving the site is transported by truck.

Nucor’s caleulations of haul road traffic, total travel distance, and PM emissions from the haul roads are
included here in Appendix 1, Section 9.0

2.1.10 Emergency-use Engines (ID No. ES-10)
2.1.10.1 Process description for emergency-use engines (ID No. ES-10)
The facility will install three emergency-use engines: one 500-horsepower fire pump and two 2,000-

kilowatt emergency generators. The fire pump will burn natural gas. The emergency engines will burn
either natural gas or diesel fuel.
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2.1.10.2 Emission Calculations for ID No. ES-10

When calculating potential emissions from emergency-use engines, the annual potential operation of the
engines is estimated at 500 hours per year.* Note that, outside of emergency situations, these engines will
only operate sporadically for maintenance and readiness testing.

When estimating emissions from the emergency engines, the worst-case fuel will be used. The engines will,
ata minimum, be certified to meet the applicable New Source Performance Standard for that type of engine;
where applicable, these standards were used as emission limits. For all other pollutants, Nucor used the
relevant AP-42 factors.

See Appendix 1, Section 10.0 for Nucor’s emission calculations forthe emergency generators.

2.1.11 Storage Tanks (ID No. ES-11)

2.1.11.1 Process Description for Storage Tanks (ID No. ES-11)

The facility will install a 1,000-gallon gasoline and up to three 3,000-gallon diesel fuel storage tanks.
According to the application, two of the diesel storage tanks will only be needed if Nucor chooses to install
diesel-fired emergency generators.

2.1.11.2 Emission Calculations for ES-11

Fuel storage tanks emit VOC through breathing and working losses, but these losses are expected to be
small due to the small size of these tanks. In order to estimate emissions, Nucor used EPA’s TANKS
program. The inputs and outputs of this program are included in Appendix 1, Section 11.0.

2.2 Emission Summary

The potential emissions for.the propased steel mill are calculated in Appendix E of the permit application.
The emission calculations for the criteria-pollutants are summarized in Table 2.

4 See “Calculating Potential to Emit (PTE) for Emergency Generators”, John Seitz, Director, OAQPS, EPA,
September 6, 1995.
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DRAFT

Table 2: Facility-wide Criteria Pollutants

Project Emissions Summary

Project Major Stationary PSD Significance Exceed Significance
Pollutant Potential Emissions Source Threshold! Levels2 Level?
(toy) (toy) (toy)
MOy 110 100 40 Yes
Co 947 100 100 fes
PM (filterable)’ 816 - - -

P 164 100 25 Yes
PM " 79.2 100 i5 Yes
PM; s 70.4 100 10 Yes
50, 129 100 40 Yes
WoC 90.6 100 40 Yes
H350, Mist 0.05 100 7 No
Lead 0.02 100 0.6 No
Fluorides 26 100 ] Mo
H:5 - 100 10 Mo
TRS - 100 10 Mo
COze 172,155 - 75,000 Yes

Notes

1 - 5teel mills are a listed source pursuant to 40 CFR 51.166(b)(1) and 154 NCAC 20.0530.

2 - Per 15A NCAC 02D.0530(b) and 40 CFR 52.166(h){23)(i).

3 - PM [filterable) emissions are provided for reference. Pursuant to 154 MCAC 20 .0530(b)(5), PM also includes
filterable and condensable PM for applicability determinations and in establishing emission limitations in PSD

permits.

4 - PM, PM10, and PM2.5 include filterable plus condensable.
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3.0 Project Regulatory Review

This section will discuss the various State and Federal regulations covering air emissions from Nucor
Lexington’s proposed facility. In addition, rules that could potentially apply to this facility, but ultimately
do not, are also discussed.

Ultimately, the permit will include specific conditions for the following rules:

I15A NCAC 02D .0516 “Sulfur Dioxide Emissions from Combustion Sources”

15A NCAC 02D .0521 “Control of Visible Emissions”

15A NCAC 02D .0524 “New Source Performance Standards”

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

I15A NCAC 02D .0540 “Particulates from Fugitive Dust Emission Sources”

ISA NCAC 02D .0614 “Compliance Assurance Monitoring”

15A NCAC 02D .1100 “Control of Toxic Air Pollutants” [State-enforceable Only]
ISANCAC 02D .1111 “Maximum Achievable Control Technology”

15A NCAC 02D .1806 “Control and Prohibition of Odorous Emissions” [State-enforceable Only]
15A NCAC 02Q .0317 “Avoidance Conditions”

15A NCAC 02Q .0711 “Emission Rates Requiring a Permit” [State-enforceable Only]

O O O OO OO OO0 0O OO0

In addition to the above, because Nucor applies for this permit under 15A NCAC 02Q .0501(b)(2) and 15A
NCAC 02Q .0504, the permit will include the following specific conditions:

o 15A NCAC 02Q .0304 “Applications”
o 15A NCAC 02Q .0504 “Option for Obtaining Construction and Operation Permit”
o 15A NCAC 02Q .0207 “Annual Emissions Reporting”

3.1 Applicable State' Implementation Plan (SIP) Rules
3.1.1 15A NCAC 02D .0516 “Sulfur Dioxide Emissions from Combustion Sources”

Applicability: This rule:limits emissions of sulfur.dioxide (SO2) from combustion sources that are not
subjectto an SO, standard.under NSPS or MACT. Each combustion sources (e.g., torches, stationary
combustion engines) will be subject to this rule.

Emission limit: Inall cases, the limit is 2:3 pounds of SO, per million BTU heat input.

Compliance requirements for Melt Shop and Electric Arc Furnace: Although the electric arc furnace is
primarily heated with electricity, natural gas is burned within the furnace for supplemental heat. Sulfur
within the natural gas, plus sulfur present within the EAF, will react to form SO,. Emissions of SO, from
the Melt Shop are limited to 0.5 pounds per ton of steel produced (BACT limit, see Section 3.1.4), the EAF
has a total heat input of 46.74 million Btu per hour, and the EAF has a maximum hourly throughput of 80
tons of steel per hour. Using this, the expected SO, emission rate as a function of heat input can be
calculated:

<05 lb502> % (80 tOl’lSteel> N (4674 MMBtU) 086 lbsoz

tONgieel hour hour ~ 7 MMBtu
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Therefore, the EAF is expected to comply with this rule. Nucor will demonstrate compliance with the BACT
SO; limit using a continuous emission monitor. Therefore, no further monitoring will be required to
demonstrate compliance with this rule.

Compliance requirements for all other natural gas and diesel-fired sources: The only fuels burned at this
facility will be natural gas and ultra-low sulfur diesel (USLD). In all cases, these fuels have a low sulfur
content. During combustion, SO is formed when sulfur in the fuel reacts with oxygen in the combustion
air. Therefore, processes that use fuels with low sulfur content will comply with the limit.

Monitoring, recordkeeping, and reporting: DAQ generally does not require monitoring, recordkeeping, or
reporting to demonstrate compliance with 02D .0516 for sources that only burn natural gas and/or diesel
fuel. Recordkeeping associated with the SO, CEMS records for the Melt Shop will be sufficient to
demonstrate compliance with this rule for the Melt Shop.

3.1.2 15A NCAC 02D .0521 “Control of Visible Emissions”

Applicability: This rule limits visible emissions (VE) from emission sources.that are not subject to a VE
standard under another rule in 02D .0500. The melt'shop (ES-1), melt shop baghouse (CD-7), and baghouse
dust silo (ES-7-3) will therefore not be subject to this rule because they are subjectto a VE limit under 02D
.0524. Each other non-fugitive source will be subjectto this rule.

Emission limits: In general, this rule limits VE to less than 20% opacity measured on a six-minute average.
The rule allows for exceedances of this limit no more than once per hour and four times per day.

Monitoring: Nucor will conduct observations of the following sources based on the schedule below.

ES-2: Weekly
ES-3: Weekly?®
ES-4: Weekly
ES-6: Monthly
ES-7: Monthly

The cooling towers (ES-6).and storage silos (ES-7) are less likely to cause unacceptable VE, so the
monitoring schedule for these sources is.reduced to monthly, rather than weekly. When Nucor submits the
1%-time Title V permit application (which must be submitted within 12 months of commencing operations,
see Section 3.1.11, below), Nucor may request to reduce the weekly observations to monthly based on the
VE monitoring results while operating.

If VE above normal is observed; Nucor must make the appropriate corrective actions.

No VE monitoring will be required for the emergency-use engines ES-10 due to the infrequency of their
use.

No VE monitoring will be required for the storage tanks (ES-11) because no VE is expected from these
sources.

5 Note that condensed water vapor, likely to be present in the caster spray stack, is not VE. See Appendix A-4 to 40
CFR Part 60 “Method 9 — Visual Determination of the Opacity of Emissions from Stationary Sources.” Sections 2.3.1
and 2.3.2 clearly indicate that condensed water vapor is not to be counted.
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Recordkeeping: Nucor will keep records of monitoring and corrective actions.
Reporting: Nucor will submit a semiannual summary report.
3.1.3 15A NCAC 02D .0524 “New Source Performance Standards” (NSPS)

This rule incorporates the NSPS rules (40 CFR Part 60) into North Carolina’s SIP. Activities at this facility
will be subject to NSPS Subparts AAa, 1111, and JJJJ. See Section 3.2 for a discussion of NSPS requirements.

3.1.4 15A NCAC 02D .0530 “Prevention of Significant Deterioration” and
15A NCAC 02D .0544 “Prevention of Significant Deterioration for Greenhouse Gases”
(PSD)

Background: In general, these rules incorporate the requirements of PSD into North Carolina’s SIP. For the
purposes of these rules, references to the CFR are to specifically the July 1, 2019 version of the CFR (see
15A NCAC 02D .0530(Vv)). Pursuant to the Federal Register (FR) notice on February 23, 1982 (47 FR
7836), North Carolina has full authority from the US Environmental Protection Agency (EPA) to implement
the PSD regulations in the State effective May 25,1982.

United States Congress first established the New Source Review (NSR) program as a part of the 1977 Clean
Air Act (CAA) Amendments and modified the program in-the 1990 amendments. The NSR program
includes requirements for obtaining a-pre-construction permit and satisfying all preconstruction review
requirements for major stationary sources-and major modifications, before beginning actual construction
for both attainment areas and non-attainment areas. The NSR program for facilities located in attainment
areas is called “Prevention of Significant Deterioration” (PSD). The basic goal for PSD is to ensure that the
air quality in attainment areas does not significantly deteriorate while maintaining a margin for future
industrial growth. Davidson County is currently not listed as.nonattainment for any pollutant, so the PSD
program is applicable:

Under PSD, all new or modified major stationary sources of air pollutants as defined in CAA 8169 must be
reviewed and-permitted, priorto construction, in accordance with CAA §165. A “major stationary source”
is defined.in 40 CFR 51.166(b)(1) as any one of 28 named source categories which emits or has a potential
to emit (PTE) of 100 tons per year (tpy) of any “regulated NSR pollutant.” This facility will be a steel mill,
which is one of the 28 named source categories.

Applicability: Consistent with 40 CFR 51.166(b)(4), the PTE estimates for all emissions units have been
based upon the maximum process rate or design capacity, as applicable, and control device efficiency (if
applicable). The baseline emissions (pre-change) for all new units resulting from the initial construction
will be zero per 40 CFR 51.166(b)(47)(iii). For PTE calculations, Nucor calculated a maximum annual steel
throughput of 515,000 tons of steel per year, and based the potential throughput of the rest of the facility
(e.g., scrap receiving, slag handling, etc.) on the facility producing 515,000 tons of steel.

Using Nucor’s PTE calculations (see Table 2, above), it can be concluded that this facility will be a major
stationary source for PSD because the PTE of at least one pollutant is greater than 100 tpy. Furthermore,
because this facility will be a major stationary source, per 40 CFR 51.166(b)(23), any pollutant that has a
PTE greater than the significance level will be subject to review under PSD. Therefore, PSD requirements
were reviewed for:

e NOx
e CO
PM, PMyy, and PM2s



Preliminary Determination and Review of Application 2900394.22A DRAFT
Nucor Steel Lexington

Page 23 of 101
o SOy,
e VOC,and

o COqe (greenhouse gasses)
See Section 4.0 for the PSD review for each pollutant and each source at the proposed facility.

Avoidance: Based on Nucor’s calculations, the PTE of fluoride is close to the significance level (3 tpy). In
correspondence received after the application, Nucor agreed to include a PSD avoidance limit in the permit
for fluorides. Because Nucor will avoid emitting fluoride greater than the significance level, no PSD review
is required for fluoride emissions. See Section 3.1.10 for a discussion of PSD avoidance requirements.

PSD 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 DAQ. Davidson County has
triggered PSD Increment Tracking for PM1, PM2s, and NOX. This application triggers the baseline date
for SO..

For the purposes of PSD Increment Tracking, hourly‘emissions will:increase by:

Table 3: PSD Increment Tracking emission increases®

PSD Increment
Pollutant Tracking Increase
(Ib/hr)
PM1o 22.26
PM_ s 19.03
NOXx 89.45
SO 40.16

These values will be-noted on the cover letter of the permit. The cover letter will also note that this new
facility will trigger the baseline date for SO, in Davidson County.

Compliance requirements: Compliance with PSD will be determined for each individual source at this
facility. The compliance requirements will be based.on the BACT determination, any modeled emission
rates, and actions needed to.demonstrate compliance (e.g., operate a CEMS, perform inspections, etc.)

3.1.4.1 PSD requirements for Melt Shop
Nucor will demonstrate compliance with the BACT emission limits for the Melt Shop by operatinga CEMS
for NOx, CO, SO,, and CO.. Nucor will perform annual stack testing for PM/PM1o/PM. s and VOC. Nucor

must also limit the total steel throughput of the facility to less than 515,000 tons per year averaged over a
rolling 12-month period and 80 tons per hour averaged over any 24-hour block period.’

Nucor will perform maintenance and monitoring of the baghouse and Melt Shop according to the
requirements of NSPS Subpart AAa, GACT Subpart YYYYY, and CAM.

Nucor must follow the pollution prevention plan required by GACT Subpart YYYYY.

& See Application at Appendix E, page 2.
" Nucor requested that each 24-hour block period start at 7AM to synchronize with production schedules.
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3.1.4.2 PSD requirements for Caster

Nucor proposed BACT for this source as good work practices and a scrap management plan. Nucor will
demonstrate compliance with BACT for these sources by complying with the monitoring, recordkeeping,
and reporting of GACT Subpart YYYY'Y, which also requires a scrap management plan (the MACT refers
to this as a “pollution prevention plan”).

3.1.4.3 PSD requirements for Caster Spray Stack

Nucor proposed BACT for this source as good work practices and a scrap management plan. Nucor will
demonstrate compliance with BACT for these sources by complying with the monitoring, recordkeeping,
and reporting of GACT Subpart YYYYY, which also requires a scrap management plan (the MACT refers
to this as a “pollution prevention plan”).

3.1.4.4 PSD requirements for Rolling Mill

Nucor proposed BACT for this source to be good work practices to:minimize the amount of oil and grease
used. Nucor will demonstrate compliance with the BACT for these sources through recordkeeping and
periodic inspections.

3.1.4.5 PSD requirements for Cooling Towers

Nucor proposed BACT for these sources to be drift eliminators rated for 0.001% loss. Nucor will
demonstrate compliance with BACT for these sources by performing inspections and maintenance on the
cooling towers as recommended by the manufacturer. (minimum of one internal inspection per year). Nucor
must maintain records of inspections and the manufacturer’s certification that the cooling towers meet the
BACT limit.

3.1.4.6 PSD requirements for Silos

Nucor proposed-BACT for these sourcesto be bin vent filters rated for 0.005 gr/dscf output loading. Nucor
will demonstrate compliance with BACT for these sources by performing inspections and maintenance on
the silos‘and filters as recommended by the manufacturer (minimum of one internal inspection per year and
one visual inspection per month). Nucor must maintain records of inspections and the manufacturer’s
certification that the filters meet the BACT limit.

3.1.4.7 PSD requirements for Material Handling

Nucor proposed BACT for these sources to be a combination of enclosures, minimizing drop heights, and
use of wetting agents, as appropriate. Nucor must develop a site-specific plan for building enclosures,
minimizing drop height, and using wetting agents. Nucor will demonstrate compliance with the BACT
requirements by keeping records of wetting agent usage and performing inspections and maintenance of
each enclosure and conveyor drop point.

3.1.4.8 PSD requirements for Haul Roads
As part of the BACT analysis for the haul roads, Nucor proposed a fugitive dust control plan (FDCP). The

plan includes watering, vacuuming, sweeping, and a posted speed limit of 10 miles per hour. Nucor will be
required to maintain records of compliance with the FDCP and submit a summary report semiannually.
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3.1.4.9 PSD requirements for emergency-use engines

Nucor proposed BACT for these sources to be the use of good work practices, low-sulfur diesel, and NSPS-
certified engines. Nucor will demonstrate compliance with PSD for these engines by complying with the
applicable NSPS requirements.

3.1.4.10 PSD requirements for storage tanks

Nucor did not propose a BACT for these sources. DAQ proposed BACT for these sources to be the use of
good work practices and compliance with the requirements in GACT Subpart CCCCCC (specifically for
the gasoline storage tank). Nucor will demonstrate compliance with PSD for these storage tanks by
complying with the applicable MACT requirements.

3.1.4.11 PSD requirements for natural gas-fired heaters and torches

Nucor proposed BACT for these sources to be low-NOx burners (where applicable) and use of natural gas
as fuel. DAQ additionally proposed BACT to be good work. practices, similar to other steel micro mills.
Nucor will demonstrate compliance with PSD for these sources by performing maintenance and inspections
on these natural gas-fired sources in accordance with manufacturer’s recommendations, and operating low-
NOXx burners where applicable.

Nucor will maintain an estimate of the natural gas fuel burned in these sources. Given that these sources
are small, numerous, and spread throughout the facility, a dedicated meter for each of these sources is
impractical; Nucor will estimate the fuel usage based on burner capacity and facility operations.

3.1.5 15A NCAC 02D .0540 “Particulates from Fugitive Dust Emission Sources”

This rule requires facilities to not allow its operations to cause fugitive dust emissions to cause or contribute
to substantive complaints. DAQ may require a facility to develop a fugitive dust control plan (FDCP) in
response to complaints or evidence of that ambient air quality standards are exceeded. This rule will apply
to the activities-at- Nucor.

The material handling processes and haul roads are expected to generate some amount of fugitive dust.
However, as part of compliance with PSD, Nucor will already be required to develop and implement a
FDCP (see Section 3.1.4). Therefore, Nucor-will not have additional requirements under this rule.

Compliance with the FDCP and fugitive dust will be determined by compliance with PSD for the material
handling and haul road sources.

3.1.6 15A NCAC 02D .0614 “Compliance Assurance Monitoring” (CAM)

Broadly speaking, this rule incorporates the requirements of CAM (40 CFR Part 64) into North Carolina’s
SIP. Because this facility is required to develop a CAM plan, the permit will include a specific condition
for this rule. See Section 3.2.7 for a discussion of CAM applicability and requirements.

Note that, in general, a CAM plan is only required once an applicable facility submits an application for
Title V renewal. However, because this facility is subject to GACT Subpart YYYYY, a CAM plan for this
facility is required upon startup (see 40 CFR 63.10686(¢)).
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3.1.7 15A NCAC 02D .1100 “Control of Toxic Air Pollutants” [State-enforceable Only]

In general, this rule applies to facilities that emit a toxic air pollutant (TAP) at rates greater than the TAP
permitting emission rates (TPER) listed in 02Q .0711. Such facilities must first conduct an air dispersion
modeling demonstration under 15A NCAC 02D .1104.

The activities at Nucor will emit several different TAPs. Based on Nucor’s calculations (see Section 5.0
and Table 16, below), several TAPs will be emitted at rates greater than their TPERs. Therefore, Nucor will
be subject to this rule.

Note that, per 15A NCAC 02Q .0704(c), sources exempt pursuant to 02Q .0702 (e.g., sources subject to a
MACT rule) are not considered when setting limits to comply with 02D .1100. When excluding the
contributions of exempt sources based on Table 16, only the following pollutants exceed their respective
TPERSs: arsenic, benzene, cadmium, and manganese.

Nucor performed air dispersion modeling as part of this application. As a result, the following emission
limits for TAPs must be included in the permit.

Table 4: Modeled emission limits for 15A NCAC 02D .1100

Emission source Pollutant Modeled Emission Rate
Baghouse dust silo Arsenic 1.15 E-02 pounds per year
(ID No. ES-7-3) Cadmium 5.04 E-01 pounds per year
Manganese 9.46 E-02 pounds per 24-hour period
Natural gas-fired torches for scrap Arsenic 7.30 E-05 pounds per year
cutting and skull cutting Benzene 7.72 E-06 pounds per year
(1D No. ES-5) Cadmium 1.46 E-02 pounds per year
Manganese 1.29 E-05 pounds per 24-hour period
Casting Operations roof vent Arsenic 1.16 E-01 pounds per year
(ID No. ES-2) Benzene 7.72 E-06 pounds per year
Cadmium 1.46 E-02 pounds per year
Manganese 1.89 E+00 pounds per 24-hour period
Rolling Mill roof vent Arsenic 1.37 E-03 pounds per year
(1D No: ES-4) Benzene 7.72 E-06 pounds per year
Cadmium 1.46 E-02 pounds per year
Manganese 7.10 E-06 pounds per 24-hour period

Based on the application, no specific monitoring, recordkeeping, or reporting will be required to
demonstrate compliance with these limits because Nucor modeled emissions of these pollutants at the
maximum potential emission rate. See Section 5.0 for a discussion of Nucor’s TAP modeling efforts and
the basis for TAP requirements.

3.1.8 15A NCAC 02D .1111 “Maximum Achievable Control Technology” (MACT)
This rule incorporates the MACT rules (40 CFR Part 63) into North Carolina’s SIP. Activities at this facility

will be subject to GACT® Subparts ZZZZ, YYYYY, and CCCCCC. See Section 3.2 for a discussion of
these requirements.

8 When referring to the area source rules under 40 CFR Part 63 (e.g., Subpart YYYYY), DAQ uses the term
“generally available control technology” (GACT).
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Note that some MACT rules only apply to “major” sources of hazardous air pollutants (HAP), while other
MACT rules only apply to “area” sources of HAP, as defined in 40 CFR 63.2. Nucor will comply with a
facility-wide HAP emission limit and therefore be an area source of HAP. Therefore, rules that apply only
to major sources of HAP will not apply to this facility.

See Section 3.1.10.2 for a discussion of major source avoidance requirements.

3.1.9 15A NCAC 02D .1806 “Control and Prohibition of Odorous Emissions” [state-enforceable
only]

Applicability: This rule requires facilities to not cause or contribute to odor complaints beyond the facility’s
boundary. DAQ may require a facility to implement odor controls in the event of substantiated odor
complaints.

Monitoring, recordkeeping, and reporting: The permit will include a specific condition for 02D .1806, but
no specific monitoring, recordkeeping, or reporting. Compliance with this.rule will be determined during
DAQ’s site inspections and complaint investigations (if applicable).

3.1.10 15A NCAC 02Q .0317 “Avoidance Conditions”
3.1.10.1 PSD Avoidance

Background: This rule allows a facility to.accept enforceable terms and conditions in order to avoid the
applicability of other rules. As specified in 02Q..0317(a)(1), facilities are allowed to avoid the applicability
of 15A NCAC 02D .0530.

Emission limits: In general, for afacility to avoid triggering PSD a regulated pollutant, the actual emissions
of that pollutant from the facility must be less than the significant emission increase threshold listed in 40
CFR 51.166(b)(23)."For fluoride, this limit is 3 tons per year.

Applicability: A facility must request terms and conditions in order to avoid PSD applicability. In
correspondence received after the application, Nucor requested a PSD avoidance limit for fluoride:

“Fluoride emissions were conservatively estimated based on Nucor
Sedalia. Nucor Lexington agrees with NCDAQ that a PSD avoidance limit
would be appropriate. As such, Nucor requests a fluoride emission limit
of less than 3 tons per year. Additionally, Nucor Lexington will use
fluoride containing material in various areas of the steel making process.
All potential fluoride emissions from the use of fluoride containing
materials are considered in the estimated emissions discussed above.”
(Email from Matt Way [Environmental Manager, Nucor], received
November 18, 2022)

Therefore, the air quality permit will include a facility-wide emission limit for fluoride less than 3 tons per
year. Note that this avoidance limit will only allow Nucor to avoid PSD applicability for fluoride. PSD still
applies for all other triggered pollutants (see Section 3.1.4 for a discussion of PSD requirements).

Compliance: In the application, Nucor calculated potential fluoride emissions based on an emission factor
of 0.01 pounds of fluoride emitted per ton of steel produced. The application states “Nucor Corporation
conducts similar operations at its Nucor Steel Sedalia and Nucor Steel Florida facilities. Based on
experience with these facilities, fluoride emissions will be maintained below the PSD significance threshold
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of 3 tpy” (Application at page 4-2). In correspondence received after the application, Nucor explained the
development of the 0.01 Ib/ton emission factor:

“The fluoride emission factor is based off testing at a similar Nucor micro-

mill using a similar scrap and additive mix. To account for potential
variability, a conservative factor has been added based on an engineering
estimate” (Email from Matt Way [Environmental Manager, Nucor],
received October 3, 2022).

The similarity of the Sedalia and Florida facilities to the proposed facility in Lexington is also discussed in
Section 4.1.3 below.

According to the Title V permit issued to Nucor Steel Sedalia, LLC, that facility has performed emission
testing for fluoride emitted from steelmaking. The results of that test. showed an emission factor of 0.0018
Ib/ton, which is far less than the 0.01 Ib/ton value used in the application.® Given the similarity between
these facilities, the application’s proposed 0.01 Ib/ton value appears to be a highly conservative estimate.

Using the annual steel throughput limit of 515,000tons per year (see Section 3.1.4) and the emission factor
of 0.01 Ib/ton, the potential annual fluoride emission rate is 2.6 tons per year.

Monitoring, recordkeeping, and reporting: In order to demonstrate compliance with the 3 ton per year limit,
Nucor will keep records of the use of fluoride containing materials (to demonstrate that the activities at
Lexington are similar to the activities at Sedalia and Florida), the amount of steel made using fluoride
containing materials, and the amount of fluoride.emitted per year. Nucor will submit a semiannual summary
report of these monitoring activities.

3.1.10.2 HAP Major Source avoidance

Background: As stated above, facilities are allowed to accept enforceable terms and conditions in order to
avoid the applicability of other rules. In order to be an “area source” of HAP, Nucor must avoid emitting
HAP at rates greater than the definition of “major source’ in 40 CFR 63.2. A facility is a major source of
HAP if it has potential'emissions of HAP greater.than'10 tpy for any individual HAP or greater than 25 tpy
of total combined HAP.

Note that if this facility were not an area source of HAP, the facility would not be subject to 40 CFR Part
63, Subpart YYYYY because that rule applies exclusively to area sources of HAP. There are no other Part
63 rules that would apply to Nucor if it were a major source of HAP. Therefore, if Nucor were a major
source HAP, it would trigger the case-by-case MACT requirement under 15A NCAC 02D .1112.

Emission limits: In order to be designated an area source of HAP, Nucor must emit less than 10 tpy of any
individual HAP and 25 tpy of total HAP.

Compliance requirements: Based on the facility-wide HAP emissions (see Appendix 1, Section 13.0), the
facility will have potential emissions of total HAP less than 10 tpy, and therefore will be an area source of
HAP. However, the calculation performed by Nucor is only for post-control emissions. Without the control
efficiency of the melt shop baghouse, this facility would have potential emissions greater than the major
source threshold due to the metal HAP present in the furnace exhaust. Therefore, in order to be designated

9 See operating permit number OP112022-002 (pages SB-4 and SB-5), issued by Missouri Department of Natural
Resources to Nucor Steel Sedalia, LLC on November 29, 2022. The document states that “The F laboratory results
were below the laboratory RDL, the RDL was used to calculate emissions.”
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an area source of HAP, Nucor must operate the melt shop baghouse. The monitoring, recordkeeping, and
reporting requirements associated with NSPS Subpart AAa and GACT Subpart YYYYY will be sufficient
to demonstrate compliance with the HAP limit.

Note that for sources designated as an area source, additional recordkeeping and reporting requirements
may apply under 40 CFR 63.9 and 63.10.

3.1.11 15A NCAC 02Q .0504 “Option for Obtaining Construction and Operation Permit”,
15A NCAC 02Q .0304 “Applications”, and
15A NCAC 02Q .0207 “Annual Emissions Reporting”

A facility that would be a major source under Title V may opt to initially obtain an air quality permit
following the requirements of 15A NCAC 02Q .0300 “Construction and Operation Permits.” This process
is allowed under 15A NCAC 02Q .0501(b)(2). In the application, Nucor specifically requested this
application process (Application at 5-12). A facility that obtains a permit under 02Q .0504 is required to
submit an application for a Title V permit within 12 months of commencing operation.

The permit will require Nucor to submit a notification once operations commence at the facility, and then
require Nucor to submit the Title V permit application within 12 months of that date.

Because this permit will be issued under 02Q .0300, the permit will include DAQ’s general conditions for
a non-Title V facility. As a result, the permit will include specific conditions for applying for a non-Title V
permit renewal and non-Title V emission inventory. When the Title V permit is issued (at a future date,
after Nucor submits the Title V application), these conditions will all be removed from the permit and
replaced with DAQ’s general conditions for a Title V. facility.

3.1.12 15A NCAC 02Q .0711 “Emission Rates Requiring a Permit” [state-enforceable only]

In general, this rule applies to sources that construct a new facility (see 02Q .0704) or make a modification
(see 02Q .0706) that cause an increase in TAP emission rates, and the TAP emission rates are less than the
TAP permitting emission rates (TPER) listed in 02Q .0711.

The activities at Nucor will emit several different TAPs. Based on Nucor’s calculations (see Section 5.0
and Table 16, below), several. TAPs will be emitted at rates greater than their TPERs, and several TAPs
will be emitted at rates less than their TPERSs. Therefore, Nucor will be subject to this rule.

Note that, when determining compliance with the TPERs for a new facility, emission sources exempted by
02Q .0702 are not considered (see 02Q .0704(c) and (d)).

The permit will include a list of TPERs evaluated in Section 5.0, excluding those pollutants that have been
modeled. Because Nucor performed the TAP emission calculations at the maximum potential process rates,
no additional monitoring or reporting will be required to demonstrate compliance with this rule.
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3.2 NSPS (40 CFR Part 60), MACT/GACT (40 CFR Part 63), and CAM (40 CFR Part 64)

3.21 40 CFR Part 60, Subpart AAa “Standards of Performance for Steel Plants: Electric Arc
Furnaces and Argon-Oxygen Decarburization Vessels Constructed After August 17, 1983”
(NSPS Subpart AAa)

This facility is a greenfield facility. Nucor operates other NSPS-applicable steel mills, and DAQ expects
Nucor to be able to comply with this rule. Therefore, compliance with this rule is expected, but cannot be
verified until the facility commences operation.

NSPS Subpart AAa’s requirements are discussed below:

Applicability: This rule applies to steel plants constructed after August 17, 1983. The affected facilities are
listed in 40 CFR 60.270a(a). At the proposed facility, the EAF (ID No. ES-1-1), fugitive emissions from
the Melt Shop (ID No. ES-1-FUG) and all activities related to baghouse dust handling (ID No. ES-7 and
CD-7) will be subject to this rule.

Note that EPA is currently planning to promulgate NSPS Subpart AAb in May 2023. The draft rule applies
to new EAF facilities starting on May 16, 2022. However, NSPS Subpart AAa will'still apply to this facility.
For a discussion of the non-applicability of NSPS Subpart AAb, see Section 3.3.1.

Emission Standards: The exhaust from.the Melt Shop Baghouse (ID No. CD-7) is limited to 0.0052 grains
per dry standard cubic foot (gr/dscf) of filterable particulate matter and 3% opacity for visible emissions.
Other emissions from the Melt Shop (i.e., fugitive emissions) due solely to operating the EAF, are limited
to 6% opacity. In addition, the dust handling systems are limited to 10% opacity.

Monitoring of emissions: Nucor. must either .install a continuous opacity monitor on the Melt Shop
Baghouse, or perform daily Method 9 visible emission (VE) tests on the baghouse and install a bag leak
detection system (BLDS) on the baghouse. Based on the CAMplan submitted by Nucor (see Section 3.1.6),
Nucor plans to install the BLDS. Nucor must either. monitor the furnace static pressure or perform daily
Method 9 VE tests.on the Melt Shop forany point where VE is observed.

Monitoring of operations: Nucor must install monitoring devices to measure the pressure and flowrate of
the atmosphere within the Melt Shop, or conduct the Method 9 VE tests (see 40 CFR 60.273a(d)). Nucor
must keep records of the EAF charge weights, heat times, control device logs, and opacity monitoring
during any test. Nucor must perform monthly inspections of the equipment involved in capturing emissions,
such as ducts and fans.

Testing: Nucor must perform an.initial compliance demonstration.

Recordkeeping and reporting: Nucor must keep records of emission monitoring and facility inspections
and submit a summary report semiannually.

3.2.2 40 CFR Part 60, Subpart ITII “Standards of Performance for Stationary Compression
Ignition Internal Combustion Engines” (NSPS Subpart I111)

This facility is a greenfield facility. Nucor operates NSPS-affected emergency engines at other facilities,
and DAQ expects Nucor to be able to comply with this rule. Therefore, compliance with this rule is
expected, but cannot be verified until the facility commences operation.

NSPS Subpart IIII’s requirements are discussed below:
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Applicability: This rule applies to all stationary compression ignition (CI) internal combustion engines (ClI
ICE) manufactured after July 11, 2005. Nucor intends to install two emergency generators at this facility.
At this time, it is uncertain if these engines will be diesel-fired (i.e., Cl ICE) or natural gas-fired (i.e., spark
ignition ICE). If Nucor chooses to install diesel-fired engines, they will be subject to NSPS Subpart I11. In
this scenario, the engines will be classified as emergency engines.

Emission standards: Emergency CI engines subject to this rule must be certified to meet the applicable
emission standards in 40 CFR 60.4205(b).

Fuel requirements: Diesel fuel must meet the sulfur requirements in 40 CFR 1090.305 (a.k.a. ultra-low
sulfur diesel).

Monitoring requirements: Nucor must install a non-resettable hour meter on each emergency engine. The
engines must only be operated such that they meet the definition of emergency engine or fire pump, as
applicable.

Compliance requirements: The engines must be operated with good work. practices and according to
manufacturer’s instructions. To be designated as.an emergency engine, the engine must operate for non-
emergency purposes (e.g., maintenance testing) for less than 100 hours per year. Up to 50 of those hours
can be for non-emergency use, except for peak-shaving (with rare exceptions).

3.2.3 40 CFR Part 60, Subpart JJJJ “Standards of Performance for Stationary Spark Ignition
Internal Combustion Engines” (NSPS Subpart JJJJ)

This facility is a greenfield facility. Nucor operates.NSPS-affected emergency engines at other facilities,
and DAQ expects Nucor to be able to comply with this rule. Therefore, compliance with this rule is
expected, but cannot be verified until the facility commences.operation.

NSPS Subpart JJJJ’s requirements are discussed below:

Applicability:-This rule applies to all stationary spark ignition (SI) internal combustion engines (SI ICE)
manufactured after January 1, 2009. Nucor intends to install two emergency generators at this facility. At
this time, it is uncertain if these engines will be diesel-fired (i.e., CI ICE) or natural gas-fired (i.e., SI ICE).
If Nucor chooses to install natural gas-fired engines, they will be subject to NSPS Subpart JJJJ. In this
scenario, the engines will be classified as.emergency engines. In addition, Nucor plans to install a natural
gas-fired fire pump.engine, which will also be subject to this rule.

Emission standards: Based on the expected capacities of the engines (2,000 kW for the generators, 500 hp
for the fire pump), these engines‘must comply with the applicable limits in Table 1 to NSPS Subpart JJJJ.
The engines must be certified to meet these standards.

Monitoring requirements: Nucor must install a non-resettable hour meter. The engines must be operated
such that they meet the definition of emergency engine.

Compliance requirements: The engines must be operated with good work practices and according to
manufacturer’s instructions. To be designated as an emergency engine, the engine must operate for non-
emergency purposes (e.g., maintenance testing) for less than 100 hours per year. Up to 50 of those hours
can be for non-emergency use, except for peak-shaving (with rare exceptions).
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3.24 40 CFR Part 63, Subpart ZZZZ “National Emissions Standards for Hazardous Air
Pollutants for Stationary Reciprocating Internal Combustion Engines” (GACT Subpart
2777)

Applicability: In general, this rule applies to all stationary ICE. However, for emergency-use engines that
are subject to an NSPS (either Subpart 1111 or JJJJ), compliance with GACT Subpart ZZZZ is demonstrated
by complying with the applicable NSPS (see 40 CFR 63.6590(c)).

Each engine at this facility will be subject to an NSPS. Therefore, compliance with GACT Subpart ZZZZ
will be determined by compliance with the applicable NSPS.

3.25 40 CFR Part 63, Subpart YYYYY “National Emission Standards for Hazardous Air
Pollutants for Area Sources: Electric Arc Furnace Steelmaking Facilities” (GACT Subpart
YYYYY)

This facility is a greenfield facility. Nucor operates other steel mills subject to this rule, and DAQ expects
Nucor to be able to comply with this rule. Therefore, compliance with this rule is expected, but cannot be
verified until the facility commences operation.

Subpart YYYYY’s requirements are discussed below:

Applicability: This rule applies to any. facility that operates an EAF and is located at an area source of
hazardous air pollutants (HAP). The affected source for this rule is “each steelmaking facility” (40 CFR
63.10680(b)). This rule defines a “steelmaking facility” as:

40 CFR 63.10692: Electric arc furnace (EAF) steelmaking facility means
a steel plant that produces carbon, alloy, or specialty steels using an EAF.
This definition excludes EAF steelmaking facilities at steel foundries and
EAF facilities used to produce nonferrous metals.

Nucor will produce steel using.an EAF, and Nucor will not be a steel foundry or produce nonferrous metals.
Therefore, Nucor will'be subject to this rule. Furthermore, a facility is “new” if it commenced construction
after September 20, 2007. Nucor Lexington will therefore be subject to this rule as a new facility. Based on
the definition above, all of the activities within the Melt Shop will be subject to this rule.

Chlorinated plastics, lead, and free organic liquids: Nucor must control emissions of these pollutants by
either developing, submitting, and complying with a pollution prevention plan (PPP), or commit to not use
the categories of restricted scrap listed in 40 CFR 63.10685(a)(2). Nucor submitted a PPP with the
application (see Application at Appendix D).

Mercury: When developing a PPP, a facility must either (1) prepare a site-specific plan for removing
mercury switches from autobody scrap, (2) purchase autobody scrap that is either certified to not contain,
or not expected to contain mercury switches, or (3), certify that any scrap used does not contain motor
vehicle scrap. Based on the PPP, Nucor intends to use option (2).

Requirements for electric arc furnaces: Nucor must install a system that collects emissions from each EAF
for the removal of PM. The PM emission standards in this rule are identical to NSPS Subpart AAa. Nucor
must perform an initial compliance test and develop a CAM plan for the Melt Shop Baghouse according to
40 CFR Part 64.
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Recordkeeping and reporting requirements: Nucor must keep records of compliance with the PPP and other
scrap records to demonstrate compliance with the above requirements. Nucor must submit a semiannual
compliance report.

3.2.6 40 CFR Part 63, Subpart CCCCCC “National Emission Standards for Hazardous Air
Pollutants for Source Category: Gasoline Dispensing Facilities” (GACT Subpart CCCCCC)

This facility is a greenfield facility. Nucor operates other MACT-applicable steel mills, and DAQ expects
Nucor to be able to comply with this rule. Therefore, compliance with this rule is expected, but cannot be
verified until the facility commences operation.

GACT Subpart CCCCCC’s requirements are discussed below.

Applicability: This rule applies to each gasoline dispensing facility located atan area source of HAP. This
facility will be an area source of HAP, and the gasoline storage tank ES-11-2 will be a gasoline dispensing
facility as defined by 40 CFR 63.11132. Therefore, this rule will apply to this facility. According to the
application, the gasoline storage tank will have a monthly throughput less than 10,000 gallons per month.

Requirements: The facility will be required to operate the gasoline storage tank with good work practices.
The rule lists several work practice requirements in 40 CFR 63.11116. The facility will keep records of
gasoline throughput, but the rule explicitly does not require any notifications or reporting for facilities with
throughput less than 10,000 gallons per.month.

3.2.7 40 CFR Part 64 “Compliance Assurance Monitoring” (CAM)

Background and applicability: In general, this rule requires certain facilities to develop a CAM plan for
control devices that are used to comply with emission standards. A facility subject to this requirement must
develop a CAM plan and submit it either when the facility applies for the first-time Title V permit (for large
PSEUs) or when Title V. permit is first renewed (for all other cases). There are no large PSEUs at the
proposed facility. Therefore, if any emission sources at this facility (except the Melt Shop, discussed below)
are subject to-.CAM, Nucor will address'the. CAM plan during the first Title V' permit renewal.

Despite this facility being agreenfield facility, a CAM plan is required for the Melt Shop Baghouse because
this facility is subject to GACT Subpart YYYYY (see 40 CFR 63.10686(¢e)). Therefore, Nucor developed
and submitted a CAM plan as part of this.application. The proposed CAM plan uses a bag leak detection
system as the indicator for excursions and exceedances. The preliminary CAM plan will be incorporated
into the permit.

3.3 Nonapplicable Rules

There are several SIP and Federal rules that may appear to apply to this facility, but ultimately do not. A
discussion of these rules is included below.

3.3.1 15A NCAC 02D .0515 “Particulates from Miscellaneous Industrial Processes” [not
applicable]

This rule applies to PM emission sources that exhaust through a vent or stack and “for which no other
emission control standards are applicable.”

Each emission source at this facility that exhausts through a vent or stack is subject to a PM emission limit
under 02D .0530. Therefore, this rule will not apply to any emission source at this facility.
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3.3.2 15A NCAC 02D .0900 “Volatile Organic Compounds” [not applicable]

The rules under 02D .0900 apply to sources of VOC. Except for the rules specifically mentioned in 02D
.0902(e), these rules only apply to facilities located in a county listed in 02D .0902(f). Nucor Lexington
will be located in Davidson County, which is not one of the listed counties.

The rules listed in 02D .0902(e) apply to specific types of emission sources. Generally, these rules regulate
large gasoline terminals and the storage and transfer of VOC materials. The gasoline storage tank (ID No.
ES-11-2) will have a capacity of 1,000 gallons and annual throughput of 6,000 gallons per year (see
Appendix 1, Section 11.2). Therefore, it will not meet the definition of “bulk gasoline plant,” “bulk gasoline
terminal,” or “gasoline service station.”

Therefore, none of the rules under 02D .0900 will apply to this facility.
3.3.3 15A NCAC 02D .1400 “Nitrogen Oxides” [not applicable]

The rules under 02D .1400 apply to sources of NOx: Except for the rules specifically mentioned in 02D
.1402(c), these rules only apply to facilities located in a county listed in 02D .1402(d). Nucor Lexington
will be located in Davidson County, which is not one of the listed counties.

The rules listed in 02D .1402(c) apply to large electric generating units, large boilers, and large internal
combustion engines. The emergency-use engines at this facility (ID Nos. 10-2 and 10-3) are large enough
to be potentially subject to these rules. However, both 02D .1418(c) and 02D .1423(a) specifically state that
these rules apply to engines “not regulated by 15A NCAC 02D .0530” (i.e., not subject to PSD). Each of
the engines at this facility will be subject to PSD, and therefore these rules will not apply.

3.3.4 15A NCAC 02D .2100 “Risk Management Program” (a.k.a. Section 112(r) of the Clean Air
Act) [not applicable]

This rule applies to facilities that store materials above their respective thresholds in 40 CFR 68.115. Such
facilities are required to prepare and submit a Risk Management Plan (RMP). In the application on Form
A3, Nucor states that an RMP will not be required for this facility because it will not “will not produce,
process; handle or store materials regulated by such rules or trigger regulatory threshold quantities.” Note
that other parts of Section 112(r), such as the “general duty” clause, may still apply to this facility.

3.3.5 40 CFR Part 60, Subpart AADb “Standards of Performance for Steel Plants: Electric Arc
Furnaces and Argon-Oxygen Decarburization Vessels Constructed After May 16, 2022”
(NSPS Subpart AAb) [not applicable]

Note that this rule has not been promulgated. It was initially proposed on May 16, 2022. The proposed rule
text is available in the Federal Register at 87 Fed. Reg. 29710. If promulgated as proposed, this rule will
apply to EAFs that commence construction after May 16, 2022.

NSPS defines “commence construction” in two steps (see 40 CFR 60.2):

Commenced means, with respect to the definition of new source in section
111(a)(2) of the Act, that an owner or operator has undertaken a
continuous program of construction or modification or that an owner or
operator has entered into a contractual obligation to undertake and
complete, within a reasonable time, a continuous program of construction
or modification.
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Construction means fabrication, erection, or installation of an affected
facility.

Under NSPS, a facility can “commence construction” by entering into a contractual obligation to undertake
and complete, within a reasonable time, a continuous program of construction or modification. Therefore,
if Nucor has entered into such an obligation before May 16, 2022, the facility would have commenced
construction for the purposes of NSPS, and NSPS Subpart AAb will not apply.

According to the application, Nucor has entered into the appropriate contractual obligations. For example,
Nucor announced on April 11, 2022 that Danieli (a manufacturing company based in Italy) would
manufacture the EAF for this facility.!® This clearly demonstrates the existence of contractual obligations
to complete a program of construction. Therefore, this facility has commenced construction for NSPS
purposes, and NSPS Subpart AADb (as proposed) will not apply.

3.3.6 40 CFR Part 63, Subpart EEEEE “National Emission Standards for Hazardous Air
Pollutants for Iron and Steel Foundries”

This rule applies to iron and steel foundries that are also major sources of HAP. This rule will not apply to
this facility for two reasons:

1) This facility will be an area source of HAP because it has accepted a facility-wide HAP emission limit
(see Section 3.1.10.2). Area sources of HAP are, by definition, not major sources of HAP.

2) This facility will not meet the definition of “steel foundry” in 40 CFR 63.7765. Nucor explained why the
proposed Lexington facility will not be a steel foundry according tothe rule:

“Nucor Steel Lexington is not a "foundry™ because it does not "pour[] the
resulting molten metal into molds to produce final or near final shape
products for introduction into commerce." As the definition of "mold or
core making line" makes clear, a mold "is an aggregate of sand and binder
chemicals.” Nucordoesnot use sand molds to cast and therefore is not an
iron and steel foundry.” (comments.on pre-draft permit, received March
15, 2023)

10 News release available at: https://www.danieli.com/en/news-media/news/nucor-corporation-again-selects-danieli-
endless-casting-rolling-technology 37 715.htm
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4.0 Prevention of Significant Deterioration

The basic goal of the PSD regulations is to ensure the air quality in clean (i.e., attainment) areas does not
significantly deteriorate while maintaining a margin for future industrial growth. The PSD regulations
focus on industrial facilities, both new and modified, that create large increases in the emission of certain
pollutants. The US EPA promulgated final regulations governing the PSD in the Federal Register published
August 7, 1980. Effective March 25, 1982, the NCDAQ received full authority from the US EPA to
implement PSD regulations in the state. North Carolina has incorporated US EPA’s PSD regulations (40
CFR 51.166) into its air pollution control regulations in 15A NCAC 02D .0530 and 02D .0531.

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 tpy of any regulated pollutant. Nucor.is a steel mill, which is one of the 28 named
source categories and therefore has a 100 tpy limit for PSD applicability.

A PSD analysis is required for each pollutant indicated in Table 2, above.
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)

4.1 BACT Determination
4.1.1 Background
The Clean Air Act (CAA) 8169(3) defines BACT as:

“The term "best available control technology" means an emission
limitation based on the maximum degree of reduction of each pollutant
subject to regulation under this Act emitted from or which results from any
major emitting facility, which the permitting authority, on a case-by-case
basis, taking. into account energy, environmental, and economic impacts
and other costs, determines is achievable for such facility through
application of production processes and available methods, systems, and
techniques, including fuel cleaning, clean fuels, or treatment or innovative
fuel combustion techniques for control of each such pollutant. In no event
shall application of "best available control technology" result in emissions
of any pollutant which will exceed the emissions allowed by any
applicable standard established pursuant to section 111 or 112 of this Act.
Emissions from any source utilizing clean fuels, or any other means, to
comply with this paragraph shall not be allowed to increase above levels
that would have been required under this paragraph as it existed prior to
enactment of the federal Clean Air Act Amendments of 1990.”
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Given the variation between emission sources, facility configuration, local air-sheds, and other case-by-
case considerations, Congress determined that it was impossible to establish a single BACT determination
for a particular pollutant or source. Economic, energy, and environmental impacts are mandated in the
CAA to be considered in the determination of case-by-case BACT for specific emission sources. In most
instances, BACT may be defined through an emission limitation. In cases where this is impracticable,
BACT can be defined using a particular type of control device, work practice, or fuel type. In no event,
can a technology be recommended which would not comply with any applicable standard of performance
under CAA 88111 (NSPS) or 112 (NESHAP).

The EPA developed guidance, commonly referred to as “Top-Down” BACT,' for PSD applicants for
determining BACT. This guidance is a non-binding reference material for permitting agencies, which
process PSD applications pursuant to their SIP-approved regulations. As stated in Section 4.1 above,
NCDAQ issues PSD permits in accordance with its SIP-approved regulation in 15A NCAC .02D .0530.
Therefore, the DAQ does not strictly adhere to EPA's “top-down” guidance. Rather, it implements BACT
in accordance with the statutory and regulatory language. As such, NCDAQ's BACT conclusions may
differ from those of the EPA.

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

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

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

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

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 is not selected to determine
if an option can be ruled out based on unreasonable economic, energy or environmental impacts.

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

4.1.2 References Used to Identify Control Technology

Using EPA’s RACT/BACT/LAER Clearinghouse (RBLC), an investigation was performed to identify
current regulatory BACT/LAER determinations for the proposed emission sources. When searching the
RBLC, the following general criteria were used:

e Process type = 81.210 or 81.310 “Electric Arc Furnaces”
e Processes named some variation or “EAF,” “Electric Arc Furnace,” and/or “Melt Shop”

1 “Improving New Source Review (NSR) Implementation”, J. Craig Potter, Assistant Administrator for Air and
Radiation US EPA, Washington D.C., December 1, 1987, and “Transmittal of Background Statement on “Top-Down”
Best Available Control Technology”, John Calcagni, Director, Air Quality Management Division, US EPA, OAQPS,
RTP, NC, June 13, 1989.
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e SIC code = 3312 - Steel Works, Blast Furnaces (including Coke Ovens), and Rolling Mills
e Within the last 10 years (i.e., issued on or after January 1, 2012)

The above criteria yield more than a thousand results. Further refinement of the results is needed.
4.1.3 Determining Relevant Facilities

When determining available control technologies, and especially BACT emission limits, it is necessary to
only compare similar facilities and processes. It is not reasonable, for example, to compare BACT limits
for a mill that produces steel and a mill that produces aluminum, or cast iron, or some other smelted metal
product.

This facility will be an electric arc furnace steel “minimill.” A minimill is fundamentally different than the
older, blast furnace-based steel mills. Although still part ofthe broad SIC and NAICS categories, it is
important to not directly compare the two types of steel mills.

Throughout the application, Nucor refers to the propesed project as a “micro mill” instead of a “minimill.”
Based on the application, Nucor considers a micro'mill to be a subset of minimills. There is ho convenient
distinction between the larger minimills and smaller micro mills using the RBLC database. There does not
appear to be a definition of “micro mill” accepted by EPA, but nevertheless the production capacity of the
minimills found in the RBLC must be considered when compared. to this proposed project.

Furthermore, “minimills exhibit significant variability in product mix, configuration, and production
processes, all of which contribute to the type and rate of emissions. For minimills, the primary variables
include the following: (1) Product Type...(2) Furnace Type, Size, and.Power...(3) Furnace Design...(4)
Type of Scrap/Raw Material Inputs...(5) Scrap Feed Practices...[and] (6) Slag Practices. Differences in
these variables lead to wide-ranging emission rates across facilities within the industry.”*? Therefore, when
identifying control technologies and BACT emission limits, it IS important to consider all aspects of this
proposed facility versus any existing steel minimills.

e This facility will produce exclusively rebar. Other minimills produce different kinds of steel products.
In particular, plate steel and tubular steel appear to be common products from minimills, and are
different from the rebar that will:be produced at the proposed facility.

e This facility will not employ a reheat furnace. Many minimills in the RBLC use a reheat or other post-
casting furnace. According to the application, reheat furnaces are typically used to heat steel billets
before shaping them into the final product. This facility will produce rebar which does not require a
reheat furnace.

e This facility will have a single electric arc furnace with an average throughput of 59 tons per hour (with
short term process rates of up to 80 tons per hour). This facility will also have one secondary furnace
(the “ladle metallurgy furnace”), but the majority of emissions are expected from the single EAF. Other
steel minimills in the RBLC database employ much larger EAFs with capacities as high as 250 tons per
hour,®® multiple EAFs, and/or multiple secondary furnaces.

12 AP-42 Chapter 12.5.1 “Steel Minimills” (pages 12.5.1-5 and 6)
13 See RBL.C entry #0H-0381 for Northstar Bluescope Steel, LLC.
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e This facility will have an annual steel production capacity of 515,000 tons per year using a single EAF.
Entries for other minimills have annual production capacities as high as 2,000,000 tons per year.'

e Thisfacility process exclusively recycled steel scrap. No iron ore will be included in the scrap. Emission
profiles can differ based on the contents of the scrap (e.g., more steel from recycled automobiles versus
recycled structural steel).

e Many minimills charge scrap to the EAF through a continuous process (sometimes referred to as
“endless scrap charging”). The EAF at this facility will be charged in batches (“bucket charging”).

Based on the above, RBLC search results were narrowed to find small minimills (comparable to the 515,000
tons per year capacity of this facility), using a single EAF and single LMF, producing rebar (rebar will be
the only product of this facility), and issued within the previous 10 years. Based on these criteria, the
following facilities have been identified:

e Nucor Florida (RBLC ID: FL-0368)
o CMC Steel Oklahoma (RBLC ID: OK-0173)

In reviewing the statements of basis written by the states of Florida and Oklahoma for these facilities, two
other recently issued steel micro mill BACT determinations ‘were discovered. This facility’s application
considered these facilities, despite not-being included in the RBLC.

e Nucor Sedalia (Located in Missouri; not in the RBLC)

e CMC Steel-Fabricators Mesa Mill No: 2 (Located in-Maricopa County, Arizona; not in the
RBLC)®*

Note that each of these four facilities uses a continuous scrap charging process, whereas the proposed
facility will use a batch charging process. In correspondence received after the application, Nucor explains
why these facilities.are the most relevant to.the BACT determination, despite the difference in charging
process:

“Nucor Sedalia and Nucor Florida were the first micro mills constructed
and operated by Nucor, and both micro mills use a continuous/endless
charging system. As such, the BACT analysis evaluated the micro mills
and the continuous charging system. Nucor Lexington will be the first
bucket-charge micro mill. Based on Nucor’s experience operating the two
continuous charge micro mills, Nucor determines the emission profile of
the facilities s dependent on the type of product produced and size of the
mill. Therefore, Nucor concludes that the most representative emission
rates and BACT determinations are those of other micro mills.” (Email
from Matt Way [Environmental Manager, Nucor], received November 18,
2022)

14 See RBL.C entry #AR-0173 for Big River Steel LLC.
15 Data for this permit is difficult to obtain. BACT data for this facility is taken from Nucor’s application. See
Application at Appendix F (specifically, Appendix A to Appendix F).
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In the application, Nucor notes that the company has encountered difficulties with some aspects of the
continuous scrap charging processes:

“As an example, the Nucor steel plant located in Kingman, AZ originally
installed a DC furnace with shaft preheating of the scrap, but this facility
experienced exceedingly high CO emissions from the scrap preheating
that were so severe that they experienced explosions in the scrap
preheating shaft that endangered the operations personnel. This furnace
has been mothballed as a result...” (Application at Appendix F, page 2-
35)

Therefore, BACT analysis will focus on those four facilities, despite Nucor Lexington not using a
continuous scrap charging process. In pre-application meetings, and throughout the application review,
Nucor has consistently stated that the operations at Nucor Sedalia and Nucor Florida are similar to the
proposed facility based on throughput, scrap mix, and facility design.

4.1.4 Summary of BACT Determinations

The proposed BACT for each of the sources at this facility are summarized in Table 5.

Table 5: BACT Summary

Emission Pollutant BACT
Source Limit Averaging period Control Technology
Melt Shop PM (filterable and 0.0052 gr/dscf Average of three 4-hour Baghouse
(ES-1) condensable) test runs (using.emission
PM (filterable.only) | 0.0015 gr/dscf testing)
PMyo (filterable and .| 0.0024 gr/dscf
condensable)
PM_ s (filterable and | 0.0024 gr/dscf
condensable)
CO 3.5 pounds per 30-day rolling average Direct evacuation
ton steel (using continuous control (DEC) and scrap
produced (Ib/ton) | emissions monitoring management
system (CEMS))
NOXx 0.3 Ib/ton 30-day rolling average Oxy-fired burners and
(using CEMS) DEC
VOC 0.3 Ib/ton 3-hour average (using Scrap management plan
emission testing) and good work practices
SO, 0.5 Ib/ton 30-day rolling average Low-sulfur carbon-based
(using CEMS) feed and charge material

16 Based on discussion with Nucor in the pre-application meeting on May 20, 2022.
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Emission Pollutant BACT
Source Limit Averaging period Control Technology
GHGs 438.2 Ib/ton 30-day rolling average Good work practices and
(using CEMS) furnace design:
* Adjustable speed
drives
* Transformer
efficiency-ultra-high-
power transformers
* Bottom stirring/stirring
gas injection
* Foamy slag practice
* Oxy-fuel burners
* Post combustion of the
flue gases
* Engineered refractories
* Eccentric bottom
tapping on furnace
» Energy monitoring and
management system
Casting Particulate Matter n/a n/a Scrap management plan
Operations PMio
(ES-2) PM2s
Carbon Monoxide
Nitrogen Oxides
Sulfur Dioxide
Volatile Organic
Compounds
GHGs
Caster Spray | Particulate Matter n/a n/a Scrap management plan
Stack PM1o, PM25
(ES-3) Volatile Organic
Compounds
Rolling Mill | Particulate Matter n/a n/a Best management
(ES-4) PMio practices to minimize the
PM2s amount of oil and grease
Carbon Monoxide used
Nitrogen Oxides
Sulfur Dioxide
Volatile Organic
Compounds
GHGs
Cooling Particulate matter 0.001 percent 3-hour average Drift eliminators
Towers (PM/PM1o/PM; 5) drift loss using
(ES-6) cooling water
with less than
2,500 ppm total
dissolved solids
Silos Particulate matter 0.005 gr/dscf 3-hour average Bin vent filters

(ES-7)

(PM/PM10/PM255)
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Emission Pollutant BACT
Source Limit Averaging period Control Technology
Material Particulate matter n/a n/a (as applicable)
Handling (PM/PM310/PM35) * Minimize drop heights
(ES-8) * Covered piles
* Partial enclosure
+ Wetting agents
Haul roads Particulate matter n/a n/a Fugitive dust control
(ES-9) (PM/PM10/PM25) plan including:
* Road watering
* Road sweeping
* Road vacuuming
* Speed limit to 10 mph
Emergency | Particulate Matter NSPS limits 3-hour average for * Purchase NSPS-
engines PM1o where applicable | emission limits certified engines
(ES-10) PM2s * NSPS work practices
Carbon Monoxide * ULSD or natural gas as
Nitrogen Oxides fuel
Sulfur Dioxide
Volatile Organic
Compounds
GHGs
Storage Volatile Organic n/a n/a +(Good design
tanks Compounds * MACT 6C, where
(ES-11) applicable
Facility- Particulate Matter n/a n/a * Good work and
wide cutting | PMyo maintenance practices
torches PM2s
Carbon Monoxide
Nitrogen Oxides
Sulfur Dioxide
Volatile Organic
Compounds
GHGs
Facility- Particulate Matter n/a n/a * Good work and
wide burners | PMyo maintenance practices
with low- PM:s

NOX burners

Carbon Monoxide
Nitrogen Oxides
Sulfur Dioxide
Volatile Organic
Compounds
GHGs

4.2 Source-by-Source BACT Analysis

In this section, the various control methods available for the emission sources at this facility are discussed.

See Appendix 2 for a description of each control method discussed in this section.
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4.2.1 BACT Analysis for Melt Shop Processes (ES-1), excluding ES-1-6

The original application proposed BACT limits for the Melt Shop activities (consisting of the EAF, LMF,
slag handling, etc.) and the Casting Operations. In some parts of the application, the application mistakenly
states that the Casting Operations will exhaust through the Melt Shop baghouse, which will not be true.’
The application also considered all natural gas-fired sources (such as the ladle preheaters and skull cutting
torches) separately.

DAQ agrees with the approach of considering the natural gas-fired sources separately. However, DAQ
disagrees with considering the Casting Operations and Melt Shop activities together. The Casting
Operations will exhaust through either the caster vent or the caster spray stack, not the Melt Shop Baghouse
(see Figure 2, above). A CEMS monitoring the intake or exhaust.of the Melt Shop Baghouse would not
quantify emissions from the Casting Operations.

DAQ requested a separate BACT determination for the Casting Operations and Caster Spray Stack. Nucor
submitted the updated BACT determination. The updated BACT determination did not adjust any of the
proposed BACT limits for the Melt Shop.

Most of the emissions from the Melt Shop will come from the EAF. However, the Melt Shop will also
include the LMF and several supporting activities, all. of which will vent through the DEC system and/or
canopy hood, ultimately exhausting through the Melt Shop Baghouse. Nucor proposes a BACT limit for all
of these combined activities (except natural gas-fired cutting torches and preheaters, which Nucor proposes
to consider separately). In order to determine BACT, Nucor considered the Melt Shop as a whole:

“It should be noted the RBLC database is inconsistent’in the setting of
BACT limits for the EAF and ladle metallurgy furnace (LMF) at steel
mills throughout the United States.<In addition, other steel manufacturing
facilities may use natural gas combustion as part of their LMF operations.
In many: cases, the exhaust from the EAF and LMF is combined into a
single stream to achieve the highest levels of emission reductions. As a
result, it is unclear.in many cases whether the limits presented in the RBLC
apply to the EAF and LMF individually, or to the combined exhaust
stream. In addition,.many of the facilities in the RBLC are listed with
BACT limits.on the EAF, but do not have corresponding BACT limits
listed for the LMF...In light of this uncertainty, in this application, the
Project compares the proposed BACT limits for the combined EAF and
LMF exhaust streams with the EAF limits for facilities listed in the RBLC.
This is a conservative approach, since BACT limits for the EAF alone are
expected to be lower than the limits for the combined exhaust from the
EAF and LME.” (Application at Appendix F, page 2-4)

4.2.1.1 BACT for NOx for Melt Shop Processes

Applicant Proposed BACT:

The application explains the formation of NOx within the Melt Shop:

17 This error only occurs within the application narrative (for example, Appendix F, page 2-8). The emission
calculations for the Melt Shop and Casting Operations were performed correctly and did not apply the Melt Shop
baghouse’s control efficiency to the Casting Operations.
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“NOx emissions from the EAF are predominantly thermal NOx, which is formed as a result of the high
temperature arc used to melt the scrap steel. Temperatures in the EAF during the melting phase, which
reach well over 3,000 degrees Fahrenheit (°F), cause the nitrogen and oxygen present in the ambient air to
form NOx. Additional NOx formation occurs during oxygen lancing, which introduces oxygen that can
combine with nitrogen present in the molten steel to form NOX... Emissions from the molten steel are
ducted through the fourth hole (at the top of the EAF) and into a water-cooled exhaust duct. At the juncture
of the fourth hole and exhaust duct, an adjustable air gap introduces ambient air to cool the exhaust stream
and provide oxygen to combust the CO into CO,. This ducting system is also referred to as a direct
evacuation control (DEC).” (application at Appendix F, page 2-8)

Nucor performed the following BACT analysis:
1: Identify All Potentially Applicable Control Technologies:

Direct evacuation control

Oxy-fuel burners

Low NOx combustion controls (a.k.a low-NOx burners)
Selective catalytic reduction (SCR)

Selective non-catalytic reduction (SNCR)

Non-selective catalytic reduction (NSCR)

EMx NOx control

XONON™

SCONOx™

2: ldentify Technically-Feasible Control Technologies:

The application dismisses Low NOx combustion controls as infeasible because this type of control reduces
NOx formation by Jdimiting the maximum temperature of combustion, thereby reducing thermal NOx
formation. “In an EAF, the peak NOX formation temperature is exceeded by the entire liquid bath near the
end of the heat” (Application at Appendix F, page 2-10). In other words, prevention of thermal NOx
formation through temperature control is not practical for an EAF. The result is similar for an LMF, which
generally operates on the same principle as an EAF. The application also notes that “EAFs need a burner
first to preheat solid scrap and a lance later to inject oxygen into the liquid bath. A surface combustion (low
NOx) burner cannot fulfill both and would net last very long since the force of the expanding gas from a
surface burner configuration is not enough to keep the surface clear from splashing slag/steel” (Application
at Appendix F, page 2-9).

The application dismisses catalytic and non-catalytic reduction as technically infeasible due to the nature
of the exhaust stream from the-Melt Shop. In the application, Nucor explains that the exhaust stream of an
EAF would lead to catalyst fouling. In addition, both the exhaust temperature and rate of NOXx production
fluctuates throughout the melting cycle. As a result, processes that rely on a catalyst, a constant temperature,
and/or a constant NOx concentration are generally not feasible controls for NOx emitted from the Melt
Shop. Therefore, SCR, NSCR, NSCR, EMx NOx control, and SCONOx™ are not technically feasible.

The application dismisses XONONT™ as infeasible because it has only ever been demonstrated on small-
scale combustion turbines.

The application states that both DEC and oxy-firing are technically feasible and have been demonstrated in
practice.
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3. Rank the Technically-Feasible Control Technologies:
Only oxy-firing and DEC are technically feasible. Both have been demonstrated in practice.
4. Evaluate the Most Effective Control Technologies:

Because all of the technically-feasible control technologies will be implemented, no further analysis is
required.

5. Nucor Proposed BACT:

In the application, Nucor proposes BACT for NOx from the Melt‘Shop Processes as Direct Evacuation
Control (DEC) and oxy-fuel burners. The application notes that NOx emission rates can vary between
facilities. “...NOx emission rates can vary between facilities due to individual process characteristics and
differences in the types of steel products produced at each facility. Product specifications at one facility
may require greater use of oxygen lancing and longer melt times resulting in higher per ton NOx emissions.
Further, NOx emissions can spike due to process variations. Therefore, a longer averaging period is
necessary.” (Application at Appendix F, page 2-13).

The application proposes the BACT emission limit as 0.30 pounds of NOx per ton steel produced, measured
by a continuous emission monitoring system (CEMS) and averaged over a rolling 30-day period.

DAQ Proposed BACT:

In searching the RBLC database for NOx controls applied to electric arcfurnaces, there were no instances
of add-on control devices being applied to the electric arc furnace or larger melt shop process (even at larger
steel minimills). Oxy-firing (and-oxy-fuel) is referenced in several applicable BACT determinations. Given
that BACT must be demonstrated in practice, and there appear to not be any other demonstrated control
techniques, it is not practical to analyze other NOx control methods.

Based on the available data, DAQ concurs.that BACT for NOx from the Melt Shop will be oxy-firing and
use of the DEC system.

In order to determine the NOx BACT emission limit, limits from the similar steel mills listed above were
considered.

Table 6: Melt Shop/EAF NOx BACT Analysis

Listed NOx Emission Averagin
Facility Control Limit Timge 9
Method (Ib/ton steel)
Nucor Sedalia DEC, 0.30 30 days
Baghouse ' using CEMS
Nucor Florida Oxy-fuel
burners on the Average of
EAF, DEC g
0.3 three test
System and
runs
baghouse
controls.
CMC Steel Oklahoma Oxy-firing 0.3 Stack testing
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Listed NOx Emission Averaging
Facility Control Limit Time
Method (Ib/ton steel)
CMC Steel Fabricators | Oxy-fired Not
Mesa Mill No. 2 Burners and 0.3* available
DEC system

* The data also shows a limit of 0.05 pounds of NOx per MMBtu fired. This limit
clearly refers exclusively to the oxy-firing.

Based on the NOx BACT limits at similar facilities, it appears that a limit of 0.30 pounds per ton of steel is
a reasonable choice for BACT. The RBLC contains NOx emission limits for other steel minimills that are
lower than the proposed BACT, but those limits are not relevant to_this specific project because they are
for much larger facilities, or facilities that produce a different product (such as tube or plate steel).

In order to justify the proposed 30-day averaging period, Nugor explains that NOx emissions can spike due
to process variations and therefore a longer averaging time is necessary..Based on the above information,
NOx BACT limits have been demonstrated using annual stack testing and. 30-day CEMS averages. The
annual emission testing requirement is far less stringent than a 30-day averaging period measured by
CEMS. Therefore, DAQ concurs with the proposed 30-day averaging period.

DAQ concurs with Nucor and proposes BACT for NOx from the Melt Shop to be 0.30 lb/ton steel, measured
by CEMS on a rolling 30-day average. As discussed above, the BACT determination for the Melt Shop has
been separated from the Casting Operations.

4.2.1.2 BACT for CO for Melt Shop Processes

Applicant Proposed BACT:

The application explains the formation of CO within the Melt Shop as:

“CO emissions are generated mainly during the melting of the scrap metal
in'the EAF due to-.combustion of greases and oils present in the scrap, the
release of an electrode carbon during the melting process, and from the
various forms of carbon added to the steel to achieve the desired carbon
content of the steel product... The use of an oxygen lance to introduce
oxygen into the molten steel serves as an initial step to reduce CO
emissions via oxidation. Emissions from the molten steel are ducted
through the fourth hole (at the top of the EAF) and into a water-cooled
exhaust duct. At'the juncture of the fourth hole and exhaust duct, an
adjustable air gap introduces ambient air to cool the exhaust stream and
provide oxygen to combust the CO into CO». This ducting system is also
referred to as a DEC and significantly reduces the amount of CO
emissions.” (Application at Appendix F, page 2-14)

“A conventional furnace practice may use 15 to 25 pounds of injection
carbon per ton of steel, and it is desirous to utilize post-combustion in the
head space of the furnace by injecting oxygen to recover energy by the
combustion of CO to COz2within the furnace. The hot CO gases laden [sic]
exit the conventional furnace through the fourth hole direct evacuation
control (DEC), where air is inspired by the negative draft at the gap and
high CO destruction efficiency is provided by the high temperature and
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violent mixing of the gases and air.” (Application at Appendix F, page 2-
16)

Nucor performed the following BACT analysis:
1: Identify All Potentially Applicable Control Technologies:

Direct evacuation control (DEC)
Catalytic oxidizers

Thermal oxidizers

XONON™

SCONOx™

2: ldentify Technically-Feasible Control Technologies:

The application dismisses catalytic oxidizers, XONON™, and SCONOx™ as technically infeasible
because the exhaust stream would lead to catalyst fouling (see also'the BACT analysis for NOx from the
Melt Shop).

The application dismisses thermal oxidizers as technically infeasible due to the large air flow from the Melt
Shop: “The large air flow from the EAF precludes routingair through the oxidizer tip. The heavy particulate
loading in the EAF exhaust stream would cause excessive burner fouling and would most likely hinder
proper combustion.” The application also notes that such a system would require substantial amounts of
natural gas which would lead to higher NOx emissions.

The application identifies DEC as the only technically feasible CO control.

3. Rank the Technically-Feasible Control Technologies:

The application identifies DEC as the only technically feasible control, but also notes that and a scrap
management-plan (which will reduce the mass of organic material, thereby reducing the amount of carbon
available to form CO) will also be active at the facility.

4. Evaluate the Most Effective Control Technologies:

Because all of the technically-feasible control technologies will be implemented, no further analysis is
required.

5. Nucor Proposed BACT:

In the application, Nucor proposes BACT for CO from the Melt Shop Processes as DEC with a scrap
management plan. The application proposes the BACT limit to be 3.5 pounds of CO per ton of steel
produced, measured by CEMS and averaged over a rolling 30-day period.

DAQ Proposed BACT:

In searching the RBLC database for CO controls applied to electric arc furnaces, there were no instances
of add-on control devices being applied to the electric arc furnace or larger melt shop process (even at larger
steel minimills). DEC, oxy-firing, good combustion practices, and scrap management plans were the only
control methods found in the RBLC.
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Given that BACT must be demonstrated in practice, and there appears to not be any other demonstrated
control techniques, it is not practical to analyze other CO control methods.

Based on the available data, DAQ concurs that BACT for CO from the Melt Shop will be oxy-firing, use
of the DEC system, and a scrap management plan.

In order to determine the CO BACT emission limit, limits from the similar steel mills listed above were
considered.

Table 7: Melt Shop/EAF CO BACT Analysis

Facility Listed Control | CO Emission Limit | Averaging
Method (Ib/ton steel) Time
Nucor Sedalia DEC, Baghouse 35 30 days
) using CEMS
Nucor Florida Oxy-fuel
burners on the Average of
EAF, DEC
35 three test
System and
runs
baghouse
controls.
CMC Steel Oklahoma Oxy-firing 4.0 Stack testing
CMC Steel Fabricators GOOD
Mesa Mill No. 2 COMBUSTION 4 Not available
PRACTICES &
DEC

Based on the CO BACT limits.at similar facilities, it appears that a limit of 3.5 pounds per ton of steel is a
reasonable choice for BACT. The RBLC contains CO emission-limits for other steel minimills that are
lower than the proposed BACT, but those limits are not relevant to this specific project because they are
for much larger facilities, or facilities that produce a different product. The proposed 30-day rolling average
is more stringent than the annual stack testing required in Nucor Florida’s or CMC Steel Oklahoma’s BACT
limits. Therefore, DAQ concurs with the proposed 30-day averaging period.

DAQ concurs with Nucor and proposes BACT for CO from the Melt Shop to be 3.5 Ib/ton steel, measured
by CEMS onarolling 30-day average. As discussed above, the BACT determination for the Melt Shop has
been separated from the Casting Operations.

4.2.1.3 BACT for PM, PMio, and PM_s from Melt Shop Processes

Applicant Proposed BACT:

The application explains the formation of PM in the Melt Shop:

“Particulate emissions are generated during the charging of scrap metal in
the EAF, the melting of scrap via electric arc, and the tapping of the molten
metal into the ladle. A majority of the particulate emissions are generated
during the melting of the scrap...Condensable particulate forms primarily
from sulfate compounds (produced by sulfur added to the steel) and
combustion of VOC present in the scrap steel during the melting phase.
The amount of sulfur added will vary significantly due to the various
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grades of steel produced and the amount of grease and oil present in the
EAF charge.” (Application at Appendix F, page 2-17).

In addition, PM will be generated through activities such as refractory dumping and repair and operating
the LMF. Emissions generated from these activities will be collected and vented through the Melt Shop
Baghouse, although a small portion will be emitted as fugitives.

Nucor performed the following BACT analysis:
1: Identify All Potentially Applicable Control Technologies:

Fabric filters (a.k.a. baghouse)
Electrostatic precipitation (ESP)
Cyclones

Wet gas scrubbing

2: ldentify Technically-Feasible Control Technologies:
The application states that all four identified control technologies are technically feasible.
3. Rank the Technically-Feasible Control Technologies:

The application ranks fabric filters,dry ESP, and wet ESP as all equally effective, and ranks cyclones and
scrubbers as less effective.

4. Evaluate the Most Effective Control Technologies:

The application statesthat an “ESP is not anticipated to achieve its optimal removal efficiency for the EAF
due to the high metallic content of the EAF exhaust. Particulate emissions from the EAF contain significant
amounts of iron oxide which, due to its magnetic properties, interferes with the mechanical removal of the
particles from the plates, thereby reducing control efficiency” (Application at Appendix F, page 2-19). The
application also states that fabric filters are the only approved BACT for PM from an EAF/LMF/Melt shop.
Therefare, the application identifies a baghouse as the highest ranked technology.

5. Nucor Proposed BACT:

Nucor proposes BACT for the Melt Shop to be a baghouse.

The application notes that most PM (specifically PM, not PM1o/PMs) entries in the RBLC only account
for filterable PM, and that recently permitted minimill PM BACT limits do not include condensable
emissions for PM because PM in most states is measured by Method 5.8 Furthermore, many BACT limits
are for an EAF, LMF, or other individual Melt Shop sources, not the Melt Shop as a whole. Therefore,
Nucor proposes the following BACT limits:

e PM (filterable plus condensable) = 0.0052 grains per dry standard cubic foot (gr/dscf)

o  PM1o/PMy; (filterable plus condensable) = 0.0024 gr/dscf

18 per 15A NCAC 02D .2609, when testing for particulates, Method 201/202 must be used (i.e., condensable PM
must be included).
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DRAFT

The application also notes that BACT entries that reference AP-42 Chapter 1.4 emission rates are obviously
only for natural gas combustion, and shouldn’t be compared to the whole Melt Shop.

After the application was received, Nucor proposed an additional BACT limit for PM (filterable only) as
0.0015 gr/dscf (email from Matt Way, received December 19, 2022).

DAQ Proposed BACT:

As discussed in Section 3.2.1, the EAF and associated baghouse will be subject to NSPS Subpart AAa (i.e.,
a 8111 emission standard). Any BACT determination must be at least as stringent as an applicable NSPS.
The particulate (PM, filterable only) emission limit under NSPS Subpart AAa is 0.0052 gr/dscf.

In searching the RBLC database for particulate controls applied to electric arc furnaces, the only noted add-
on control device for particulate emissions from an EAF or Melt Shop are fabric filters. Therefore, based
on the available data, DAQ concurs that BACT for all particulate from the Melt Shop will be a baghouse.

In order to determine the appropriate PM/PM1o/PM,s BACT emission limits; limits from the similar steel
mills listed above were considered.

Table 8: Melt Shop/EAF PM, PMy, and. PM,s BACT Analysis

Facility Listed Control Erfi'fji'?n Notes Averaging
Method Time
(gr/dscf)
Nucor Sedalia Baghouse 0.0015 PM (filterable) Test method
0.0024 PMag total and average
PM_ s total (i.e.,
filterable and
condensable)
Nucor Florida Baghouse 0.0015 PM (filterable)* | Annual stack
0.0024 PM1o=PM25 testing
Filterable and
condensable
CMC Steel Oklahoma | Baghouse 0.0024 PM1o/PM2 5 Stack testing
Filterable plus
condensable**
CMC Steel Fabricators | Baghouse 0.0018 PM (filterable) Not available
Mesa Mill-No. 2 0.0024 PM10=PM, s
Filterable and
condensable

* The original PSD determination for this facility included an PM (filterable) limit of 0.0018
gr/dscf. Florida DEP.subsequently revised that limit to 0.0015 gr/dscf, but that revision is not
included in the RBLC.?

** The permit memorandum issued by Oklahoma to CMC Durant (a.k.a. CMC Steel Oklahoma)
states that the BACT determination for particulate matter is only for PM1o and PM.s. However,
the limit listed therein “...is selected as baghouses controlling PM/PMio/PM,5s to 0.0024
gr/DSCF.”%

19 See PSD-FL-446 and PSD-FL-446B, issued by Florida DEP.
20 See permit memorandum 2015-0643-C (page 17) issued by Oklahoma Department of Environmental Quality.
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Based on the above analysis, DAQ agrees with the application’s proposed BACT. DAQ will propose the
following particulate matter BACT limits:

o PM (filterable only): 0.0015 gr/dscf (this is more stringent than the NSPS, which is 0.0052 gr/dscf)

o PM (filterable plus condensable): 0.0052 gr/dscf (this is more stringent than the NSPS, which does
not include condensable particulate).

o PMyo (filterable plus condensable): 0.0024 gr/dscf

e PMzs (filterable plus condensable): 0.0024 gr/dscf
Compliance with these limits will be determined with annual emission testing. Nucor requested that the test
averaging period be four hours to match NSPS Subpart AAa (comments on pre-draft permit, received
March 15, 2023).
Note that this limit only applies to the Melt Shop. The application originally proposed to also include the
casting operations under this BACT limit. As discussed above, the BACT determination for the Melt Shop
has been separated from the Casting Operations.

4.2.1.4 BACT for SO; from Melt Shop Processes

Applicant Proposed BACT:

The application explains the emission of SO, fromthe Melt Shop:

“SO2 emissions.are mainly  associated “with combustion of sulfur
compounds charged in the EAF. SOz s attributable to the sulfur content of
the 'scrap, carbon electrode, the sulfur in the raw material charged in the
EAF and to a lesser extent, the sulfur content of the oil on the scrap steel,
in-addition to the-sulfur:content in the available fuel.” (Application at
Appendix F, page 2-21)

“Scrap metal has inherently low sulfur content (0.003 to 0.07 percent),
whereas injection coal, tires and petroleum which will be used by Nucor
can_have sulfur contents in the 2.5 to 3 percent range and potentially
higher.” (Application at Appendix F, page 2-24)

“Nucor is anticipating that the slightly higher proposed SO, emission rate
will be required due to scrap mix that will be received at this facility, which
will be different than scrap mixes at other micromill sites in the United
States.” (Application at Appendix F, page 2-26)

“The amount of sulfur added will vary significantly due to the various
grades of steel produced and the amount of grease and oil present in the
EAF charge.” (Application at Appendix F, page 2-17)

Nucor performed the following BACT analysis:
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1: Identify All Potentially Applicable Control Technologies:

Wet gas scrubber

Flue gas desulfurization (FGD)

Low-sulfur carbon-based feed and charge material (charge substitution)
Good combustion and/or process operation

2: ldentify Technically-Feasible Control Technologies:

The application dismisses wet scrubbers as technically infeasible because the high particulate content of
the exhaust stream would lead to plugging the nozzles, packing plates, and trays used throughout the
scrubber system. The low SO concentration of the exhaust, combined with the high flowrate, would prevent
efficient scrubbing.

The application dismisses FGD as technically infeasible because the low SO, concentration of the exhaust
and low temperature of the exhaust (expected to be less.than the 300 °F, whereas the minimum temperature
of FGD systems is greater than 300 °F).

The application notes that charge substitution and good process operation is feasible.
3. Rank the Technically-Feasible Control Technologies:

Nucor will use natural gas as fuel, use charge substitution where appropriate, and good combustion/process
operation as appropriate. Because these are all of the technically-feasible control technologies, no further
ranking is required.

4. Evaluate the Most Effective Control Technologies:
Because Nucor will use all of the technically-feasible control technologies, no further evaluation is required.
5. Nucor Proposed BACT:

In the application, Nucor proposes BACT for SO, from the Melt Shop Processes as natural gas fuel, low-
sulfur carbon-based feed and charge material as well as good combustion and/or process operation. The
application proposes the BACT limit to be 0.50 pounds of SO, per ton of steel produced, measured by
CEMS and averaged over a rolling 30-day period. According to the application, “Nucor is anticipating that
the slightly higher proposed SO emission rate will be required due to scrap mix that will be received at this
facility, which will be different than scrap mixes at other micromill sites in the United States” (Application
at Appendix F, page 2-26).

DAQ Proposed BACT:

In searching the RBLC database for SO controls applied to electric arc furnaces, there were no instances
of add-on control devices being applied to the electric arc furnace or larger melt shop process (even at larger
steel minimills). Oxy-firing, good combustion practices, and charge substitution appears to be the most
common control methods in the RBLC.

Given that BACT must be demonstrated in practice, and there appear to not be any other demonstrated
control techniques, it is not practical to analyze other SO, control methods.
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Based on the available data, DAQ concurs that BACT for SO from the Melt Shop will be use of natural
gas fuel, low-sulfur carbon-based feed and charge material as well as good combustion and/or process
operation.

In order to determine the SO, BACT emission limit, limits from the similar steel mills listed above were
considered.

Table 9: Melt Shop/EAF SO, BACT Analysis

Facility Listed Control SOz Emission Limit Averaging
Method (Ib/ton steel) Time
Nucor Sedalia None listed 0.5 30 days
Nucor Florida Scrap Management 0.5* 30 days

Program, Good
Combustion and
Operating Practices™

CMC Steel Oklahoma Oxy-firing 0.6 Stack
testing

CMC Steel Fabricators Good Process 0.3 Not

Mesa Mill No. 2 Operation available

* The original PSD determination for this facility included an SO; limit of 0.6<Ib/ton.
Florida DEP subsequently revised that limit ta.0.5 Ib/ton. Florida DEP also revised the
listed control method at that time.?

The proposed 0.5 Ib/ton limit is not the lowest SO, limit available. However, as explained above, the SO,
limit is primarily a function of the sulfur content of the material being charged to the EAF. The application
notes that CMC Mesa 2 should not be a comparable limit due to a different scrap mix. Therefore, given the
differences in scrap availability, the limit for CMC Mesa 2 will notbe considered here, and the proposed
BACT limit appears reasonable.

The 30-day averaging period is the same as in place with Nucor Sedalia and Nucor Florida, and is more
stringent than the stack test requirement at CMC Steel Oklahoma.

DAQ concurs with Nucor.and propeses BACT for SO, from the Melt Shop to be 0.50 Ib/ton steel, measured
by CEMS on a rolling 30-day average. As discussed above, the BACT determination for the Melt Shop has
been separated from the Casting Operations.

4.2.1.5 BACT for VOC from Melt Shop Processes

Applicant Proposed BACT:

The application explains the emission of VOC from the Melt Shop:

“VOCs result from the melting stage of charge and depend on the degree
of contamination of the charge with organic matter, paints and plastics.
Other VOC emission sources from EAF include scrap preparation with
solvent degreasers, decarburization of scrap, charging of the furnace,
tapping of the molten metal and slag, and mold drying. When molten steel
is poured into molds, VOCs and organic compounds are emitted, not only
when the steel first contacts the cores and molds, but also as the metal

21 See footnote 19.
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cools. Time and temperature may cause known organic compounds to be
modified and recombined to form new previously unknown organic
compounds, to be emitted into the steel foundry.” (Application at
Appendix F, page 2-26)

Nucor performed the following BACT analysis:
1: Identify All Potentially Applicable Control Technologies:

Thermal oxidizer

Catalytic oxidizer

Carbon adsorption

Biofiltration

Condenser

Good combustion and process control
Scrap management plan

2: Identify Technically-Feasible Control Technologies:

The application dismisses catalytic oxidization as technically infeasible because the exhaust stream would
lead to catalyst fouling (see also the BACT analysis for NOxfrom.the Melt Shop).

The application dismisses thermal oxidizers as technically infeasible due to the large air flow from the Melt
Shop: “The large air flow from the EAF precludesrouting air through the oxidizer tip. The heavy particulate
loading in the EAF exhaust stream would cause excessive burner fouling and would most likely hinder
proper combustion.” The_ application also notes that-suchra system would require substantial amounts of
natural gas which would lead to higher NOx emissions.

The application dismisses.carbon adsorption as technically infeasible due to the high particulate loading of
the exhaust and the high temperature of the exhaust (the exhaust is expected to be greater than 150 °F).

The application dismisses biofiltration as technically infeasible due to the high temperature of the exhaust,
which will'adversely affect the operation of the control device.

The application dismisses a condenser as technically infeasible due to the high particulate loading of the
exhaust and need for large temperature drop across the condenser.

3. Rank the Technically-Feasible Control Technologies:

The application notes that good combustion control and process control and a scrap management plan are
all feasible. Because all of these control technologies will be implemented, no further ranking is required.

4. Evaluate the Most Effective Control Technologies:

All of the technically feasible technologies will be implemented, so no further evaluation is required.

5. Nucor Proposed BACT:

Nucor proposes BACT for the Melt Shop to be good combustion practices and process control and a scrap

management plan. The application proposes a BACT emission limit of 0.30 pounds of VOC per ton of steel
produced, measured by annual emission testing.
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The application notes that this limit is higher than other BACT listings in the RBLC. Nucor is anticipating
higher VOC emissions due to the “varied scrap mix.”

DAQ Proposed BACT:

In searching the RBLC database for VOC controls applied to electric arc furnaces, there were no instances
of add-on control devices being applied to the electric arc furnace or larger melt shop process (even at larger
steel minimills). Scrap management plans and work practices are common listed control methods.

Given that BACT must be demonstrated in practice, and there appear to not be any other demonstrated
control techniques, it is not practical to analyze other VOC control methods.

Based on the available data, DAQ agrees that BACT for VOC from the Melt Shop will be a combination
of scrap management plan and good work and combustion practices.

In order to determine the VOC BACT emission limit, limits from the similar steel mills listed above were
considered.

Table 10: Melt Shop/EAF VOC BACT Analysis

Facility Listed Control Method VO%E /r::)';s;?:ell)"m't Av_cle_%g;ng
Nucor Sedalia No method listed 0.3 Stack testing
Nucor Florida good combustion practice 0.3 Stack testing
and process control along
with a scrap management
plan
CMC Steel Oklahoma Scrap management plan 0.3 Stack testing
CMC Steel Fabricators | Good CombustionPractices 0.3 Not available
Mesa Mill No. 2 and/ar Process Control

The proposed.0.30 Ib/ton limit.is equal-to.the limits of the similar steel mills.

Note that the proposed BACT limit is higher than many other steel minimills listed in the RBLC. The
application states that the higher limitiis warranted due to the differences in scrap mix process differences
with micro mills versus the more traditional-minimill. As discussed above, the larger minimills are not
being considered here due to the difference in processes between the minimill and micro mill.

Based on the difference between minimills and micro mills, and the BACT emission limits at the similar
micro mills listed above, itappears that the 0.30 Ib/ton limit is appropriate.

DAQ concurs with Nucor and proposes BACT for VOC from the Melt Shop to be 0.30 Ib/ton steel,
measured by CEMS on arolling 30-day average. As discussed above, the BACT determination for the Melt
Shop has been separated from the Casting Operations.

4.2.1.6 BACT for GHG from Melt Shop Processes

Applicant Proposed BACT:

The application explains the emission of GHG (specifically CO,) from the Melt Shop:
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“As the hot waste gases leave the EAF, combustion air is typically
introduced to the ductwork to convert the CO to CO,, since CO is a
regulated criteria pollutant. This practice, called post-combustion, is
widely used throughout the industry as the best technology for CO control.
This practice is also utilized to cool the exhaust stream, so the baghouse
does not catch fire.

“Emissions of CO; are also generated from the use of oxy-fuel burners by
EAF. These burners increase the effective capacity of the EAF by
increasing the speed of the melt and reducing the consumption of
electricity and electrode material, which reduces energy-related GHG
emissions. Oxy-fuel burners also increase heat transfer while reducing
heat losses and reduce tap-to-tap time. These burners are often designed
to minimize the increase in NOx emissions that is a known by-product of
the technology by deliberately operating the burners.at less than their
maximum combustion efficiency; however, this practice increases CO
emissions to some extent but in turndowers CO; emissions.” (Application
at Appendix F, page 2-30)

Nucor performed the following BACT analysis:

1: Identify All Potentially Applicable Control Technologies:

Improved Process Control (Neural Network): Involves the use of a modem control and monitoring
system which integrates real-time monitoring of the process variables such as steel bath
temperature, carbon levels along. With real-time.control systems for graphite injection and lance
oxygen practice:

Adjustable ‘Speed Drives: As the flue gas flow rates vary from the EAF/LMF, there are
opportunities to lower the speed of the dust collection fans by using adjustable speed drives to
match'the:demand for these fans. Although there may be a slight reduction in total dust collection
amounts, there is a significant power consumption savings to be had from the use of this technology.

Transformer Efficiency-Ultra-High Power Transformers: Ultra-high-power (UHP) transformers
help to reduce energy lass and increase productivity through modem design.

Bottom Stirring/Stirring Gas Injection: Bottom stirring is accomplished by injecting an inert gas
into the bottom of the EAF to increase the heat transfer in a melt.

Foamy Slag Practice: Foamy slag covers the arc and melt surface to reduce radiation heat losses.
Foamy slag can be obtained by injecting carbonaceous material and oxygen or by lancing of oxygen
only. Slag foaming increases the electric power efficiency by at least 20 percent in spite of a higher
arc voltage. The use of the foamy slag process may also increase productivity through reduced tap-
to-tap times.

Oxy-Fuel Burners: Oxy-fuel burners are used on most EAFs in the U.S. These burners increase the
effective capacity of the furnace by increasing the speed of the melt and reducing the consumption
of electricity and electrode material, both which reduce emissions of greenhouse gases. The use of
oxy-fuels also increases heat transfer, reduces heat losses, reduces electrode consumption and
reduces tap-to-tap time. It also helps to remove different elements from the steel bath, like
phosphorous, silicon and carbon.
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Post-Combustion of the Flue Gases: Post-combustion is a process for. utilizing the chemical energy
in the CO and hydrogen evolving from the steel bath to heat the steel in the EAF ladle or to preheat
scrap. Post combustion helps to optimize the benefits of oxygen and fuel injection.

DC Arc Furnace: The DC Arc Furnace technology replaces the normal three electrodes (one for
each phase) with one large electrode that uses direct current instead of alternating current for
heating the scrap in the EAF. Based on the distinctive feature of using the heat and magnetic force
generated by the current in melting, this arc furnace achieves an energy saving of approximately 5
percent in terms of power unit consumption in comparison to the 3-phase alternating current arc
furnace.

Scrap Preheating Using the ConSteel Process: Preheating the scrap reduces power consumption to
the EAF by using the waste heat of the EAF as the energy source for the preheat operation. The
ConSteel process consists of a conveyer belt that transports the scrap through a tunnel to the EAF.
In addition to energy savings, the ConSteel process. can increase productivity by 33 percent,
decrease electrode consumption by 40 percent and can reduce dust.emissions.

Scrap Preheating, Post-Combustion—Shaft Furnace: A shaft furnace design can preheat the scrap
prior to it being introduced into the EAF for melting. This design was developed as a method of
reducing power consumption during the heating process. This potential option-s discussed further
in step two of the BACT evaluation. In addition to the options listed above,/Nucor is proposing an
additional measure for the reduction of GHGs from the facility through continuous billet rolling.
The design of the Nucor facility incorporates the use of a rolling mill that will roll the steel billet
to the final dimensions immediately after the casting process, which eliminates the need for a reheat
furnace that would typically be found at a:steel mill facility using scrap as the feedstock. This
eliminates a significant source of greenhouse gases.

Engineered Refractories: Refractories in the EAF have to withstand extreme temperatures,
oxidation, thermal shock, erasion, and corrosion. These conditions generally lead to an undesired
wear of refractories. Through the use of controlled microstructure of the refractories, these factors
can_be controlled, which results in. reduce ladle leakages and formation of slag during transfer
operations.

Airtight Operation: During a heat cycle of the EAF, large quantities of air enter the EAF. This air
is at ambient temperature and the air's nitrogen and non-reacted oxygen are heated in the furnace
and exit with the fumes at high temperature (around 1,800°F) which results in significant thermal
losses. Of the associated cost savings that can be attributed to this technology, 80 percent can be
attributed to the reduction in the heat losses from the flue gases and 20 percent can be attributed to
the reduced thermal.losses due to reduced tap-to-tap time. This technology cannot be utilized 100
percent of the time due to requirements to monitor the material within the EAF during the scrap
charging process as well as balancing this requirement against the requirement to control emissions.
It is typically necessary to find a balance between air tightness. Scrap density and access to the
furnace for sampling the metal.

Variable Speed Drives Monitoring and Control: The use of variable speed drives (VSDs) can
reduce energy usage of the flue gas fans, which in turn, reduces the losses in the flue gas. VSD
control systems can help predict problems that occur in the EAF due to the variability in the scrap
and also from energy fluctuations.
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= Eccentric Bottom Tapping on EXisting Furnace: Eccentric bottom tapping leads to slag-free
tapping, shorter tap-to-tap times, reduced refractory and electrode consumption, and improved ladle
life.

= Carbon Capture and Sequestration: These emerging carbon capture and sequestration (CCS)
technologies generally consist of processes that separate CO, from combustion process flue gas,
compress, transport and then inject it into geologic formations such as oil and gas reservoirs,
unmineable coal seams, and underground saline formations. Of the emerging CO, capture
technologies that have been identified, only amine absorption is currently commercially used for
state-of-the art CO; separation processes. Amine absorption has been applied to processes in the
petroleum refining and natural gas processing industries and for exhausts from gas-fired industrial
boilers. Other potential absorption and membrane technologies are currently considered
developmental.

2: Identify Technically-Feasible Control Technologies:

The application states that a DC arc furnace would only be applicable to a furnace with a capacity greater
than 100 tph. Because the EAF at this facility will have a capacity of 80 tph, a DC arc furnace is not
technically feasible.

The application states that the scrap preheating processes like the ConSteel and shaft furnace processes
have been implemented in the field. But Nucor has experienced severe issues with such processes:

“As an example, the Nucor steel plant located in Kingman, AZ originally
installed a DC furnace with shaft preheating of the scrap, but this facility
experienced exceedingly high CO emissions from the scrap preheating
that were so severe that they experienced explosions in the scrap
preheating shaft that endangered the operations personnel... Several other
steel plants that originally installed shaft furnaces have converted to other
means of scrap preheating other than the shaft furnace technique. For this
reason, the use of the shaft furnace technology is not applicable”
(Application at Appendix F, page 2-35).

Furthermore, Nucor plans to reopen the Kingman facility as a bucket-charge shop (i.e., without preheating).
Nucor also points to a steel mill operated by Gerdau in Petersburg, VA as another example of a steel mill
converting away from scrap preheating«and continuous charging (see email from Matt Way, received
December 9, 2022). As a result, Nucor considers these technologies to not be feasible.

The application dismisses CCS.as technically infeasible due to the high particulate concentration of the
exhaust before the baghouse and relatively low temperature of the exhaust after the baghouse. In addition,
there is no available CO; sequestration facility near the proposed facility.

The application states that the other technologies identified in Step 1 are feasible.

3. Rank the Technically-Feasible Control Technologies:

The application states that all of the technically-feasible control technologies will be implemented.
Therefore, no additional evaluation is necessary.
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4. Evaluate the Most Effective Control Technologies:

All of the technically feasible technologies will be implemented, so no further evaluation is required.
5. Nucor Proposed BACT:

Nucor proposes BACT for the Melt Shop to be the following technologies:

* Adjustable speed drives

* Transformer efficiency-ultra-high-power transformers
* Bottom stirring/stirring gas injection

* Foamy slag practice

* Oxy-fuel burners

* Post combustion of the flue gases

* Engineered refractories

* Eccentric bottom tapping on furnace

* Energy monitoring and management system

Nucor proposes the BACT emission limit for GHG from the Melt Shop to be 438.2 pounds of CO- per ton
of steel produced, measured by CEMS on a rolling 12-month average. The application notes that one RBLC
determination is lower (OH-0381), but that limit only covers the EAF at that facility, and not other activities
in the melt shop.

DAQ Proposed BACT:

In searching the RBLC database for GHG controls applied to electric arc furnaces, there were no instances
of add-on control devicesbeing applied to the electric arc furnace or larger melt shop process (even at larger
steel minimills). Various process improvements and the use of good combustion practices appear often in
the RBLC. In many cases, there is no listed control technology.

Given that BACT must be demonstrated.in practice, and there appear to not be any other demonstrated
control techniques, it is:not practical to analyze other GHG control methods.

Based on the.available data, DAQ agrees that BACT for GHG from the Melt Shop will be the combination
of work practices proposed in the application.

In order to determine the GHG BACT emission limit, limits from the similar steel mills listed above were
considered.



Preliminary Determination and Review of Application 2900394.22A
Nucor Steel Lexington

Page 60 of 101

DRAFT

Table 11: Melt Shop/EAF GHG BACT Analysis

Facility

Listed Control Method

GHG Emission
Limit
(Ib/ton steel)

Averaging Time

Nucor Sedalia

* Adjustable speed drives

« Transformer efficiency-ultra-high power transformers
* Bottom stirring/stirring gas injection

* Foamy slag practice

« Oxy-fuel burners

* Post combustion of the flue gases

* Scrap preheating

* Engineered refractories

* Eccentric bottom tapping on furnace

+ Energy monitoring and management system

438.2

12-month rolling average

Nucor Florida

* Adjustable speed drives

« Transformer efficiency-ultra-high-power transformers
* Bottom stirring/stirring gas injection

* Foamy slag practice

* Oxy-fuel burners

* Post combustion of the flue gases

* Scrap preheating

* Engineered refractories

* Eccentric bottom tapping.on furnace

+ Energy monitoring and‘management system (includes
flue gas monitoring and control)

438

12-month rolling average,
using methods in 40 CFR
Part 98

CMC Steel
Oklahoma

Scrap preheating and continuous billet rolling

535

Emission test

CMC Steel
Fabricators Mesa
Mill No. 2

GOOD COMBUSTION PRACTICES & DEC

No numerical
limit

n/a

It appears that other steel micro mills employ some method of scrap preheating as part of BACT for GHG.
As stated inNucor’s BACT analysis for this facility, Nucor no longer considers scrap preheating using the
EAF exhaust to be a feasible approach.

The application’s statement that the limit in OH-0381 (NorthStar Bluescope Steel, LLC in Fulton County,
Ohio) only applies to an EAF appears to be‘incorrect. According to Ohio EPA’s Title V permit P0126431
(page 97), the limit.of 292 pounds of COze per ton of steel applies to the EAF and LMF at that facility.
However, given that the EAF at that facility has a capacity of 250 tons per hour (more than three times the
size of the proposed project), it appears that this facility is not relevant to the BACT determination.

Based on the BACT limits from the similar facilities above, the proposed BACT limit for this facility
appears reasonable. Note that both Nucor Florida and Nucor Sedalia use scrap preheating using the furnace
exhaust. As stated above, Nucor does not intend to operate such a system at this facility. Regardless, Nucor
believes the 438 Ib/ton limit is achievable for Nucor Lexington (see email from Matt Way, received
December 9, 2022).

Based on the BACT limits at similar steel micro mills, DAQ concurs with Nucor and proposes BACT for
GHG from the Melt Shop to be 438 pounds of GHG per ton of steel produced, measured on a rolling 12-
month average. As discussed above, the BACT determination for the Melt Shop has been separated from
the Casting Operations. However, the Casting Operations in and of themselves are not expected to
contribute substantially to GHG emissions.
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4.2.2 BACT Analysis for Casting Operations (ES-2)

The casting operations are expected to emit VOC and PM. Natural gas combustion sources throughout the
casting operations will emit the usual combustion pollutants, but natural gas-fired sources are being
considered separately.

In the original application, Nucor proposed to combine the BACT for the Casting Operations with the Melt
Shop. As discussed previously, DAQ disagreed with this proposal because the Melt Shop and Casting
Operations will exhaust through separate emission points. Therefore, the Melt Shop Baghouse shouldn’t be
considered BACT for the Casting Operations, because it will not have any affect on PM or VOC emitted
from the Casting Operations.

To address DAQ’s concerns, Nucor submitted “Response to Technical Incompleteness Letter” and
“Supplement BACT Analysis.” This supplement included a BACT analysis for the Casting Operations.

4.2.2.1 BACT For PM, PMyg, and PM_ 5 from the Casting Operations

Applicant Proposed BACT:

The application states that any emissions from the casting operations that are not captured by the Melt
Shop’s ventilation will be emitted through the caster vent. ‘“Particulate emissions forcasting operations are
generated during the transfer of molten.steel within ladles and while molten steel is poured from ladles into
a tundish and then passed through‘a continuous casting process” (Application at Supplement BACT
Analysis, page 1-2). Based on the application and Nucor’s similar facilities in Florida and Missouri, the
caster vent is a long roof vent, which will have a flow rate of about 700,000 cubic feet per minute. The
application bases PM emission calculations for the caster.on casting operations at other Nucor facilities.

In Nucor’s supplement to the original BACT analysis (received September 2, 2022), Nucor performed the
following analysis:

1: Identify All-Potentially Applicable Control Technologies:

Fabric filter

Electrostatic precipitator (ESP)
Wet gas scrubber

Cyclone

2: Identify Technically-Feasible Control Technologies:
The application identifies all four control technologies as technically feasible.
3. Rank the Technically-Feasible Control Technologies:

The application ranked fabric filters and ESPs as equally effective, and scrubbers and cyclones as less
effective.

4. Evaluate the Most Effective Control Technologies:
The application states: “In a review of the RBLC, fabric filters (also referred to as baghouses) are the

identified/specified BACT methodology for PM/PM10/PM2.5 emissions from casters.” (Application at
Supplement BACT Analysis, page 1-4) The application examines the cost-effectiveness of a bagfilter for
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the caster as designed and concludes that a bagfilter is not cost-effective. Based on Nucor’s analysis, a
baghouse capable of controlling the large caster vent would cost more than $2 million and have an annual
operating cost of $5 million per year (Application at Supplement to BACT Analysis, Table B-2-1). “The
cost benefit analysis indicates the annual costs are extremely and unreasonably high compared to the control
benefits. Nucor Lexington determines this is accurate given the relatively high air flow rates needed to
collect emissions and, more importantly to the conclusion, the uncontrolled PM emission rates are estimated
to be extremely low” (Application at Supplement BACT Analysis, page 1-5).

5. Nucor Proposed BACT:

The application concludes that no control device would be cost effective, and therefore proposes BACT as
good work practices.

DAQ Proposed BACT:

In reviewing data from the RBLC, it appears that particulate emissions from casting operations are generally
uncontrolled. BACT determinations that apply specifically to the casting operations are rare among all steel
minimill permits, even ones larger than the proposed project. Of the micro mills. examined above, only the
permit issued to CMC Steel Oklahoma includesa BACT determination for PM from the casting operations.
In that permit, the BACT is a limit on the amount of lubricant used per 12-month period, with no specific
emission limit or control technology proposed.

Due to the relatively low potential’PM emissions from this.source, combined with the large air flow
necessary to control emissions from the casting.operations, DAQ. agrees that no control device would be
practical for PM emissions from the casting operations. Therefore, DAQ proposes BACT for the casting
operations to be good work practices to reduce PM emissions.

4.2.2.2 BACT ForVOC from the Casting Operations

Applicant Proposed BACT:

As mentioned above, the application states that. any emissions from the casting operations that are not
captured by the Melt Shop’s ventilation will be emitted through the caster vent. The application states:
“Emissions of volatile organic.compounds (VOCs) result from the repair materials used within the casting
operations to maintain the ladle and tundish refractory. Due to the high temperatures of the molten metal,
the contact with VOC compounds may cause known organic compounds to volatize and recombine to form
new organic compounds, that are typically released into the steel foundry” (Application at Supplement
BACT Analysis, page 1-5).

The application bases VOC emission calculations for the caster on casting operations at other Nucor
facilities.

In Nucor’s supplement to the original BACT analysis (received September 2, 2022), Nucor performed the
following analysis:

1: Identify All Potentially Applicable Control Technologies:

Thermal Oxidizer
Catalytic Oxidizer
Carbon Adsorption
Biofiltration
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e Condenser
e Good Combustion and/or Process Control
e Scrap Management Plan

2: ldentify Technically-Feasible Control Technologies:

The application dismisses thermal and catalytic oxidation as technically infeasible due to the necessary
exhaust temperature. The caster vent exhaust will be less than 300 °F, whereas these types of oxidation
require temperatures of 1,100 °F and 400 °F, respectively (Application at Supplement BACT Analysis, page
1-6).

The application dismisses carbon adsorption and biofiltration as technically infeasible due to the necessary
exhaust temperature. The caster vent exhaust will be greater than 130 °F, whereas these types of controls
require temperatures less than 100 °F (Application at Supplement BACT Analysis, page 1-7).

The application dismisses a condenser as technically infeasible due to the large volume and low VOC
concentration of the exhaust from the casting operations. “low concentrations of VOCs in the exhaust
stream results in partial pressures of the VOCs that are too low for condensation.to occur, resulting in low
removal efficiencies and high energy usages...In addition, the low VOC concentration in the exhaust stream
reduces the effectiveness of condenser technology” (Application at Supplement BACT Analysis, page 1-
8).

The application identifies good combustion and/or process control, and a scrap management plan as
technically feasible.

3. Rank the Technically-Feasible Control Technologies:

The application states that both good combustion and/or process control, and a scrap management plan will
be implemented at this facility. Therefore, no ranking of these control technologies is necessary.

4. Evaluate the Most Effective Control Technologies:

Because all of the technically-feasible control technologies will be implemented, no further analysis is
required.

5. Nucor Proposed BACT:
The application concludes that no control device would be feasible. Therefore, BACT is good operating
practices along with a scrap. management plan. The application also points out that this is similar to the

RBLC results for similar-sized facilities.

DAQ Proposed BACT:

In reviewing data from the RBLC, it appears that VOC emissions from casting operations are generally
uncontrolled. As with particulate matter from casting operations (discussed above), BACT determinations
that apply specifically to the casting operations are rare among all steel minimill permits, even ones larger
than the proposed project. Of the micro mills examined above, only the permit issued to CMC Steel
Oklahoma includes a BACT determination for VOC from the casting operations. In that permit, the BACT
is a limit on the amount of lubricant used per 12-month period, with no specific emission limit or control
technology proposed.



Preliminary Determination and Review of Application 2900394.22A DRAFT
Nucor Steel Lexington
Page 64 of 101

Due to the relatively low potential VOC emissions from this source, combined with the large air flow
necessary to control emissions from the casting operations, DAQ agrees that no control device would be
practical for VOC emissions from the casting operations. Therefore, DAQ proposes BACT for the casting
operations to be good operating practices along with a scrap management plan.

4.2.3 BACT Analysis for Caster Spray Stack (ES-3)

The Caster Spray Stack is expected to emit particulate matter and VOC as water and oils evaporate from
the formed steel that cools in the water spray chamber. The water spray chamber is vented through the
caster spray stack.

In the original application, Nucor proposed to combine the BACT for the Casting Spray Stack with the
Casting Operations and the Melt Shop. As discussed previously, DAQ disagreed with this proposal because
the Melt Shop, Casting Operations, and Caster Spray Stack will exhaust through separate emission points.
Therefore, the Melt Shop Baghouse shouldn’t be considered BACT for the Caster Spray Stack, because it
will not have any affect on PM or VOC emitted from the Caster Spray Stack.

To address DAQ’s concerns, Nucor submitted“Response to Technical Incompleteness Letter” and
“Supplement BACT Analysis.” This supplement included a BACT analysis for the Caster Spray Stack.

4.23.1 BACT For PM, PMyg, and PM_;s from the Caster-Spray Stack

Applicant Proposed BACT:

According to the application: “PM/PM10/PM.5 are.generated from dissolved solids in the water used to
spray and cool the cast metal. As the water containing. dissolved solids come into contact with heated
surfaces, they flash boil-and become airborne in the form of [water] steam” (Application at Supplement
BACT Analysis, page'1-9). The application bases PM emission calculations for the caster spray stack on
the caster spray stack at other Nucor facilities.

In Nucor’s supplement to the original BACT analysis, Nucor performed the following analysis:
1: Identify All Potentially Applicable Control Technologies:

Fabric filter

Electrostatic precipitator (ESP)
Wet gas scrubber

Cyclone

2: ldentify Technically-Feasible Control Technologies:

The application dismisses fabric filters as technically infeasible in this application due to the high water
vapor content of the exhaust. “Baghouses are not typically used for wet exhaust streams where the steam
[may] condense or may contain compounds that can blind the fabric surfaces” (Application at Supplement
BACT Analysis, page 1-10).

The application also dismisses ESPs as technically infeasible due to the high water vapor content. “Due to
the very high water vapor content in the exhaust stream of the caster spray stack, short circuiting of the
collection plates and increased corrosion of the inner electrical components of the device can occur.”
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The application dismisses scrubbers and cyclones as technically infeasible due to the combination of high
exhaust flow rate, low particulate loading, and presence of grease in the exhaust which will diminish
performance.

3. Rank the Technically-Feasible Control Technologies:

The application determined that all add-on control technologies are infeasible. Therefore, good operating
practices is the only remaining option.

4. Evaluate the Most Effective Control Technologies:

Good operating practices is the only remaining control technology.

5. Nucor Proposed BACT:

“After performing this analysis and review of the RBLC database for facilities with comparable size and
operation, Nucor Lexington proposes good operating practices as BACT for PM/PM1o/PM_ 5 from the caster

spray stack.”

DAQ Proposed BACT:

In reviewing data from the RBLC, it.appears that caster Spray stacks, where present at a facility, are
generally uncontrolled. Of the micro mills examined above, none of those permits include a BACT
determination for the caster spray stack (although each facility does appear to operate such a process).

Due to the relatively low potential VOC emissions from this source, combined with the high moisture
content of the exhaust due to the nature of the operation, DAQ agrees that no control device would be
practical for VOC emissions from the caster spray stack. Therefore, DAQ proposes BACT for VOC from
the caster spray stack to be good operating practices along with a scrap management plan.

4.2.3.2 BACT For VOC from the Caster Spray Stack

Applicant Proposed BACT:

According to the application, lubricant, oil, and grease evaporate from the steel in the caster spray chamber,
causing VOC emissions. The application-bases VOC emission calculations for the caster spray stack on
casting operations at other Nucor facilities.

In Nucor’s supplement to the original BACT analysis, Nucor performed the following analysis:

1: Identify All Potentially Applicable Control Technologies:

Nucor identified the same VOC control technologies for the casting operations (discussed previously) and
the caster spray stack.

2: Identify Technically-Feasible Control Technologies:

The application dismisses thermal and catalytic oxidation as technically infeasible due to the high moisture
content of the spray stack exhaust.
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The application dismisses carbon adsorption as technically infeasible due to the high moisture content and
low VOC concentration in the spray stack exhaust.

The application dismisses biofiltration as technically infeasible due to the low VOC concentration in the
spray stack exhaust and the relatively higher temperature (greater than 100 °F) of the exhaust, which will
adversely affect the operation of the biofilter.

The application dismisses a condenser as technically infeasible due to the low concentration of VOC in the
spray stack exhaust and high exhaust flowrate (greater than 200,000 scfm).

3. Rank the Technically-Feasible Control Technologies:

Good operating practices result in the most effective controls for the caster spray stack, as all add-on control
technologies were deemed technically infeasible for this operation.

4. Evaluate the Most Effective Control Technologies:

Because all of the technically-feasible control technologies will be implemented, no further analysis is
required.

5. Nucor Proposed BACT:

The application concludes that no control.device would be feasible. Therefore, BACT is good operating
practices along with a scrap management plan.. The application:also points out that this is similar to the
RBLC results for similar-sized facilities.

DAQ Proposed BACT:

In reviewing data from:the RBLC, it appears that caster spray stacks, where present at a facility, are
generally uncontrolled. Due to the relatively low potential VOC emissions from this source, combined with
the high moisture.content of the exhaust.due to the nature of the operation, DAQ agrees that no control
device would be practical for VOC emissions from the caster spray stack. Therefore, DAQ proposes BACT
for VOC from the caster spray stack to be good operating practices along with a scrap management plan.

4.2.4 BACT Analysis for Rolling Operations (ES-4)

The Rolling Operation is expected to emit PM and VOC as the steel billets are formed in the rollers.

In the original application, Nucor.did not include a BACT determination for the Rolling Operation. Because
the Rolling Operation will vent to the atmosphere through a separate emission point, DAQ requested a

BACT determination specifically for the Rolling Operation.

To address DAQ’s concerns, Nucor submitted “Response to Technical Incompleteness Letter” and
“Supplement BACT Analysis.” This supplement included a BACT analysis for the Rolling Operations.

4.2.4.1 BACT For PM, PM3, and PM. 5 from the Rolling Operations

Applicant Proposed BACT:

The application states that “Particulate emissions in the form of water droplets will be created from the
water spraying of steel billets...The emissions will be vented through a natural ventilation ridge ventilator
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on the roof. To estimate emissions, Nucor performed stack testing of rolling mill vents at several Nucor
mini mills to establish emission factors for total PM, PM1o, PM25, VOC, and HAPs” (Application at 4-5).
Based on the application, the Rolling Operations will have a long roof vent (separate from the Caster) which
will have a flow rate of about 2,000,000 cubic feet per minute (Application at Supplement BACT Analysis,
Attachment B-2).

In Nucor’s supplement to the original BACT analysis (received September 2, 2022), Nucor performed the
following analysis:

1: Identify All Potentially Applicable Control Technologies:

The application states that all PM control technologies identified for the Casting Operations are applicable
for the Rolling Operations.

2: Identify Technically-Feasible Control Technologies:
The application states that this step is the same as for.the Casting Operations.
3. Rank the Technically-Feasible Control Technologies:

The application ranked fabric filters and ESPs as equally effective, and scrubbers‘and cyclones as less
effective.

4. Evaluate the Most Effective Control Technologies:

The application states: “In a review of the RBLC, fabric filters (also referred to as baghouses) are the
identified/specified BACT methodology for PM/PMaio/PM:s.emissions from the rolling mill” (Application
at Supplement BACT Analysis, page 1-16). The application examines the cost-effectiveness of a bagfilter
for the caster as designed and concludes that a bagfilter is noticost-effective. Based on Nucor’s analysis, a
baghouse capable of controlling the large caster vent would cost more than $4 million and have an annual
operating cost-of $6 million per year (Application at Supplement to BACT Analysis, Table B-2-2). “The
cost benefit analysis indicates the annual costs.are extremely and unreasonably high. Nucor Lexington
believes‘this is accurate given the relatively highair flow rates needed to collect emissions and, more
importantly to the conclusion, the uncontrolled PM/PM1o/PM2s emission rates are projected to be extremely
low” (Application at Supplement BACT Analysis, page 1-16).

5. Nucor Proposed BACT:

The application proposes good work practices to be BACT for PM from the Rolling Operations: “The
conclusion from the cost/benefit exercise is that additional controls on the rolling mill exhaust are not cost
effective, leading Nucor Lexington to the conclusion that BACT reverts to good work practices. This also
is consistent with the RBLC findings for similar sized and configured rolling mill vents.”

DAQ Proposed BACT:

In reviewing data from the RBLC, it appears that rolling mills are generally uncontrolled. Due to the
relatively low potential PM emissions from this source, combined with the large air flow necessary to
control emissions from the casting operations, DAQ agrees that no control device would be practical for
PM emissions from the Rolling Operation. Therefore, DAQ proposes BACT for the Rolling Operations to
be good work practices to reduce PM emissions, and does not suggest a specific BACT emission limit.
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4.2.4.2 BACT For VOC from the Rolling Operations

Applicant Proposed BACT:

As mentioned above, the application states that any emissions from the Rolling Operation rooftop vent on
the Rolling Mill. The application states: “VVOCSs result from the rolling mill operations due to the use of oil
and grease in the rolling process” (Application at Supplement BACT Analysis, page 1-17).

The application bases VOC emission calculations for the Rolling Operation on other Nucor facilities.

In Nucor’s supplement to the original BACT analysis (received September 2, 2022), Nucor performed the
following analysis:

1: Identify All Potentially Applicable Control Technologies:

The application states that all VOC control technologies identified for the Casting Operations are applicable
for the Rolling Operations.

2: ldentify Technically-Feasible Control Technologies:

The application states that this step is the same as for the Casting Operations.<All technologies are
considered technically-infeasible.

3. Rank the Technically-Feasible Control Technologies:

Because all of the identified technologies are technically-infeasible, no‘ranking is required.
4. Evaluate the Most Effective Control Technologies:

No controls are feasible, therefore this step is not required.

5. Nucor Proposed BACT:

The application concludes that no control device would be feasible. Therefore, BACT is good operating
practices. The application also points out thatthis is similar to the RBLC results for similar-sized facilities.

DAQ Proposed BACT:

In reviewing data from the RBLC; it appears that rolling operations are generally uncontrolled. Due to the
relatively low potential VOC. emissions from this source, combined with the large air flow necessary to
control emissions from the Rolling Operations, DAQ agrees that no control device would be practical for
VOC emissions from the Rolling Operations. Therefore, DAQ proposes BACT for the Rolling Operation
to be good operating practices with no specific BACT emission limit.

4.25 BACT Analysis for Cooling towers (ES-6)

The cooling towers are expected to emit particulate matter in the form of water droplets that carry suspended
and/or dissolved solids (TDS). This process is known as “drift”. No other emissions are expected from the
cooling towers. Reducing particulate emissions from cooling towers is normally accomplished by limiting
the TDS content of the cooling water, or by designing the cooling towers in such a way as to reduce drift.
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4.25.1 BACT For PM, PMyo, and PM:s from Cooling Towers

Applicant Proposed BACT:

Nucor performed the following BACT analysis:

1: Identify All Potentially Applicable Control Technologies:
» Use of dry cooling (no water circulation) heat exchanger units
» High-efficiency drift eliminators
* Limitations on TDS concentrations in the circulating water

» Combinations of drift eliminator efficiency rating and TDS limit
* Installation of drift eliminators (no efficiency specified)

2: Identify Technically-Feasible Control Technologies:

The application states that a non-evaporative coolingtower is outside the scope of this project as it would
require re-engineering the entire cooling system of the project, and therefore would be technically
infeasible.

All other control methods are technically feasible.

3. Rank the Technically-Feasible Control Technologies:

The application ranks the combination of make-up water controls and drift eliminators as the most effective
feasible control technologies.

4. Evaluate the Most Effective Control Technolaogies:
The application notes that there are drift eliminators that can achieve drift limits of as low as 0.0001 percent.
However, the._application also notes-such limits are<only present in cooling towers located in PM

nonattainment areas. Furthermore, the most stringent BACT limits are seen in connection with larger steel
mills with higher water flow rates and many cells.

5. Nucor Proposed BACT:

The application proposes BACT for the cooling towers as drift eliminators to control drift to 0.001 percent
of the water flow through the towers, and to limit the TDS of the cooling water to less than 1,500 ppm.?2

DAQ Proposed BACT:

In reviewing data from the RBLC, it appears that cooling towers at steel mills are typically controlled with
drift eliminators.

22 The TDS number in the application is 2,500 ppm (see Application at Appendix F, page 2-47). However, emission
calculations were performed based on 1,500 ppm (see Appendix 1, Section 6.0). Nucor confirmed that 1,500 ppm
should be the BACT limit in pre-draft comments received March 15, 2023.
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Table 12: Cooling Tower PM BACT Analysis
Facility Listed Control Method Limits
Nucor Sedalia Drift eliminators, 0.001% drift
TDS water limit 2,500 mg/L
Nucor Florida Drift eliminators 0.001% drift
CMC Steel Oklahoma Drift eliminators 0.001% drift

Based on a review of the similar micro mills, DAQ agrees with the proposed BACT.

DAQ does not intend to require compliance testing for the BACT limits for the cooling towers and
associated mist eliminators. The manufacturer’s guarantee, plus regular maintenance should be sufficient
to demonstrate compliance with the BACT limit.

4.2.6 BACT Analysis for Silos (ES-7)

The only pollutant expected to be emitted from the silos‘at the facility is particulate matter. Emissions will
be caused by the pneumatic loading of these silos. In addition, particulate emissions will occur when the
Baghouse Dust Silo is unloaded, but that unloading point is enclosed.

42.6.1 PM/PMy/PM;sfrom Silos

Applicant Proposed BACT:

Nucor performed the following BACT analysis:
1: Identify All Potentially Applicable Control Technologies:
« Fabric filter baghouse
* Bin vent filters
» Mechanical collector (cyclone)
* Venturi wet scrubber
» Wet dust suppression
2: Identify Technically-Feasible Control Technologies:
All identified control technologies are feasible for a silo.
3. Rank the Technically-Feasible Control Technologies:
The application ranks bin vent filters as the most effective control technology with an outlet loading of
0.005 gr/dscf.?® Other control technologies are listed as having a control efficiency of 95% or less, which
is less than the 0.005 gr/dscf outlet loading.

4. Evaluate the Most Effective Control Technologies:

The application ranks bin vent filters as the most effective control technology.

23 In some parts of the application, it appears the value “0.005” was accidentally rounded to 0.01. The application’s
summary of the proposed BACT limits (Appendix F, page 1-3) correctly shows the proposed BACT limit for silos
as 0.005.
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5. Nucor Proposed BACT:

The application proposes BACT for the storage silos to be bin vent filters with an outlet loading of 0.005
gr/dscf.

DAQ Proposed BACT:

In reviewing data from the RBLC, it appears that storage silos, when used at steel minimills, are normally
controlled with bin vent filters. DAQ agrees that bin vent filters are BACT for these storage silos.

In order to determine the PM BACT emission limit for the silos, limits from the similar steel mills listed
above were considered.

Table 13: Silo Bin Vent Filter PM BACT Analysis

Facility Listed Control Method Ui e ol (LIl
(gr/dscf)
Nucor Sedalia Exhaust filters,
EAF dust silo loadout using a 0.005
sealed chute and air routed to the :
silo.
Nucor Florida Bin vent filter 0.005
CMC Steel Oklahoma Bin vent filters,
EAF baghouse dust handling in 0.01
partial enclosure

Based on a review of the similar micro mills, DAQ agrees that an outlet loading of 0.005 gr/dscf is the
appropriate BACT limit. Nucor Sedalia also has a stipulation that the loadout from the EAF dust silo use a
sealed chute. At this facility, Nucor states that “Dust loading operations occur within a closed building”
(Application at 4-7), which is an equivalent requirement.

DAQ does not.intend to require compliance testing for-the BACT limits for the silos and associated bin
vent filterss The manufacturer’s guarantee, plus regular maintenance should be sufficient to demonstrate
compliance with the BACT limit.

It should be noted that all BACT emission limits require an averaging period. Therefore, DAQ proposes
the averaging period for the PM limit above to be the average of three 1-hour test runs. However, as stated
above, DAQ does not intend to require compliance testing for the BACT limits for the silos.

4.2.7 BACT Analysis for Material handling (ES-8)

4.2.7.1 PM/PM/PM_;s from Material handling

Applicant Proposed BACT:

The facility will handle and store several kinds of materials, such as scrap steel, alloys, and slag. This
material handling will occur outside of the Melt Shop. Materials will be stored in piles (enclosed, partially
enclosed, or open) and moved using conveyors. PM emissions will occur from wind erosion from the piles
and when material is dropped from conveyors.

Nucor performed the following BACT analysis:
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1: Identify All Potentially Applicable Control Technologies:
» Wetting piles
» Partial enclosure
* Minimizing drop height

2: ldentify Technically-Feasible Control Technologies:

There are several types of material handling at the facility. Nucor provided the following feasibility analysis
of the identified control technologies:

Partial Minimizing Drop

Material Handling Source Wetting/Moisture Enclosure Height
Scrap yard Not Feasible Not Feasible Feasible
Scrap building Not Feasible Feasible Feasible
Alloy pile Not Feasible Feasible Feasible
Mill scale pile Feasible Not Feasible Feasible
Slag yard Feasible Not Feasible Feasible
Dust loadout Not Feasible Not Feasible Feasible
Conveyor transfer points Not Feasible Feasible Feasible

The application notes that wetting is not feasible for scrap and alloys because “if water contacts molten
steel in the EAF a violent and unsafe reaction will occur” (Application at Appendix F, page 2-70).

3. Rank the Technically-Feasible Control Technologies:

The application ranks partial enclosures as the most effective control technology, but also notes that all
technically feasible controls will be implemented.

4. Evaluate the Most Effective Control-Technologies:
All technically feasible controls will be implemented, so this step is not required.
5. Nucor Proposed BACT:

The application proposes BACT for the material handling sources to be:

Material Handling Source Proposed BACT

Scrap yard Minimizing drop height

Scrap building Partial enclosure, minimizing drop height
Alloy pile Partial enclosure, minimizing drop height
Mill scale pile Wetting, minimizing drop height
Slag yard Wetting, minimizing drop height
Dust loadout Minimizing drop height
Conveyor transfer points Partial enclosure, minimizing drop height

DAQ Proposed BACT:
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In reviewing data from the RBLC, it appears that the various material handling processes at steel mills are
normally controlled with partial enclosures, wetting, and minimizing drop heights when applicable.

In order to determine the PM BACT for the material handling at steel mills, BACT determinations from the
similar steel mills listed above were considered.

Table 14: Material Handling PM BACT Analysis

Facility Listed Control Method
Nucor Sedalia Slag/Mill scale: water spray
Nucor Florida * Scrap yard: Minimizing drop height

* Scrap building: Partial enclosure, minimizing drop height

* Alloy pile: Partial enclosure, minimizing drop height

* Slag and mill scale piles: Wetting, minimizing drop height

* Dust loadout: Minimizing drop height

* Conveyor transfer points: Partial enclosure, minimizing drop height
CMC Steel Oklahoma | Alloy handling/storage: minimize drop height

Slagyard: minimize drop height, wetting material

Scale piles: minimize drop height, wetting material

Scrap yard: minimizedrop height

Scrap building: partial enclosure

None of the similar micro mills include numerical limits for BACT. for the material handling sources.

Based on a review of the similar micro mills, DAQ generally agrees with the application’s proposed BACT.
Based on the emission calculations for PM from the storage piles, some of the storage piles will be covered
in addition to being partially enclosed (see Appendix 1, Section:8.1 and 8.3 for Nucor’s emission
calculations from these piles based on being covered-and partially enclosed).

4.2.8 BACT Analysis for Haul Roads (ES-9)
4.2.8.1 PM/PMi/PM,;s from Haul Roads

The only pollutant expected to be emitted from the haul roads (both paved and unpaved) at the facility is
particulate matter. Emissions will be caused by truck and vehicle traffic on these roads. As part of the
emission calculations and NAAQS modeling, Nucor estimated the facility-wide vehicle miles traveled
(VMT) on paved and unpaved roads. Based on the calculations, approximately 5% of the total VMT at this
facility will be on unpaved roads, with the remainder being on paved roads. Nucor then determined PM
emission factors in units of Ib/VVMT based on the weights of the vehicles on those roads.

Applicant Proposed BACT:

In searching the RBLC database, Nucor identified four categories of control for PM emitted from haul
roads:

Chemical dust suppression and surfactant application,
Watering, sweeping, and vacuuming,

Reducing silt content, and

Traffic and speed restrictions

The application states that all of these options are technically feasible, and evaluates them as all similar in
control efficiency.
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For BACT, the application proposes developing a fugitive dust control plan (FDCP) that includes watering,
vacuuming/sweeping paved roads, and speed reduction.

DAQ Proposed BACT:

The RBLC contains numerous determinations for haul roads (process code 91.140 and 91.150). All of the
identified control methods appear to fall into the categories listed in the application. Emission limits, where
present, tend to be in units of total PM emitted from haul roads, or limiting truck trips per unit of time, or
other site-specific requirements that are only relevant to that specific determination. Only one specific
emission limit was found: SC-0181. This determination identifies “good housekeeping practices” as the
BACT control method and limits PM emitted from haul roads on a Ib/VMT basis. The PM limits in that
determination are similar to the values Nucor used to estimate PM emissions for this facility (see Appendix
1, Section 9.0 for VMT calculations).

DAQ concurs with the application. DAQ proposes BACT for the haul roads (paved and unpaved) to be
developing a FDCP that includes watering, vacuuming/sweeping paved roads, and speed reduction.
Although the application’s BACT analysis does not include a specific speed limit, the application’s
emission calculations are based on a speed limit of10 miles per hour (Application at Appendix F, page 49).
This value will be included in the permit.

4.2.9 BACT Analysis for natural gas-fired emergency-use engines (ES-10)

Nucor plans to install three emergency-use.engines. At the time of the application, Nucor was certain that
one engine would be natural gas-fired (the fire pump engine), butwas uncertain if the remaining two engines
will be natural gas or diesel-fired (the two emergency generators). This section will consider BACT for all
of these engines as though they were natural gas-fired. BACT for diesel-fired engines will be considered
separately.

4.29.1 BACT for NOx, CO, and VOC from natural gas-fired emergency-use engines

As stated in Section 2.1.10, the maximum:potential operations for an emergency-use engine is assumed to
be 500 hours per year. In practice, these engines.operate far less than this, generally for periods of readiness
testing and the occasional short-term emergency. Therefore, the operation of these engines is intermittent.
Add-on controls are impractical given the intermittent operation of these sources.

As discussed in Section 3.2.3, each natural gas-fired emergency-use engine at this facility will be subject
to NSPS Subpart JJJJ(i.e., a 8111 emission standard). Any BACT determination must be at least as stringent
as an applicable NSPS.

For each of these pollutants, the application proposes BACT to be good combustion practices and natural
gas as a fuel, and proposes the BACT emission limits equal to the applicable NSPS standard.

For NOx, CO, and VOC, NSPS Subpart JJJJ has the following limits:

Excerpt from Table 1 to 40 CFR Part 60, Subpart JJJJ
Emission Standards
(9/HP-hr)
NOx co VOC
Emergency HP >130 2.0 4.0 1.0

Engine Type Maximum Manufacture
and Fuel Engine Power Date
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The DAQ review of the RBLC database for emergency engines indicate that typically no add-on technology
was identified for NOx, CO, or VOC. The determinations also indicate the BACT were commonly based
upon applicable NSPSs, other federal standards, and use of certified engines.

DAQ generally concurs with the application. DAQ proposes BACT for NOx, CO, and VOC from the
natural gas-fired emergency engines to be: 1) purchase NSPS-certified engines, 2) good work practices (i.e.,
comply with NSPS Subpart JJJJ), and 3) use pipeline-quality natural gas. The numerical limits for these
pollutants will be equal to the NSPS limits.

It should be noted that all BACT emission limits require an averaging period. Therefore, DAQ proposes
the averaging period for these pollutants to be the average of three 1-hour test runs. However, DAQ does
not intend to require compliance testing for the BACT limits for natural gas-fired emergency engines
because they are expected to be certified by the manufacturer.

4.29.2 BACT for PM, SO, and CO2e from natural gas-fired emergency-use engines

As stated previously, add-on controls for emergency engines are generally not practical due to their
infrequent use.

The emission rate of PM and SO, from combustion sources are generally functions of the sulfur content of
the fuel. Natural gas at this facility will meet the standards set'by the gas supplier, and is therefore outside
the control of Nucor. Therefore, there-are no practical control alternatives for PM and SO, emitted from
natural gas-fired emergency-use engines. Additional PM can be generated due to poor work practices (like
poorly maintained air filters).

The emission rate of greenhouse gasses (GHG) is due.to the formation of CO. during the combustion
reaction. There is no practical method of reducing the formation of CO during combustion, and there are
no practical control devices for CO2 from small natural gas-fired emergency engines. Poor work practices
could result in an increased need for fuel consumption, thereby increasing the total amount fuel burned and
CO; emitted.

For each of these pollutants, the application proposes BACT to be good combustion practices (i.e., good
work practices). The application proposes an emission limit of 0.048 g/HP-hr for PM, 117 Ib/MMBtu for
CO, and no specific limit for SO..

DAQ generally concurs with the application. Like with NOx, CO, and VOC (see above), DAQ proposes
BACT to be 1) purchase NSPS-certified engines, 2) good work practices (i.e., comply with NSPS Subpart
JJJJ), and 3) use pipeline-quality natural gas. The numerical limits will be the limits proposed in the
application.

As stated above, all BACT emission limits require an averaging period. Therefore, DAQ proposes the
averaging period for these pollutants to be the average of three 1-hour test runs. However, DAQ does not
intend to require compliance testing for the BACT limits for natural gas-fired emergency engines because
they are expected to be certified by the manufacturer.

4.2.10 BACT Analysis for diesel-fired emergency-use engines (ES-10)

As stated previously, Nucor plans to install three emergency-use engines. At the time of the application,
Nucor was certain that one engine would be natural gas-fired (the fire pump engine), but was still unsure if
the remaining two will be natural gas or diesel-fired (the two emergency generators). This section will
consider BACT for the two diesel-fired emergency-use engines, should they be installed.
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4.2.10.1 BACT for NOx, VOC, PM, and CO from diesel-fired emergency-use engines

As stated in Section 2.1.10, the maximum potential operations for an emergency-use engine is assumed to
be 500 hours per year. In practice, these engines operate far less than this, generally for periods of readiness
testing and the occasional short-term emergency. Therefore, the operation of these engines is intermittent.
Add-on controls are impractical given the intermittent operation of these sources.

As discussed in Section 3.2.2, each diesel-fired emergency-use engine at this facility will be subject to
NSPS Subpart 1111 (i.e., a 8111 emission standard). Any BACT determination must be at least as stringent
as an applicable NSPS.

For each of these pollutants, the application proposes BACT to be good combustion practices and low-
sulfur diesel fuel, and proposed the following BACT limits:

NOx: 6.4 g/hp-hr
CO: 3.5 g/hp-hr
PM: 0.2 g/hr-hr
VOC: 0.52 g/hp-hr

These limits mostly appear to be based on the limits inNSPS Subpart I111. As discussed below, the proposed
limits are incorrect, and DAQ will propose a different BACT limit for these pollutants.

For NOx, VOC, PM, and CO from diesel-fired emergency generators (that are not firepumps), NSPS
Subpart 111 requires the engine to meet the applicable standard in 40 CFR 60.4202 (see 40 CFR
60.4205(b)). Under 40 CFR 60.4202, engines are required to meet the applicable Tier 2 or Tier 3 standard
in 40 CFR Part 1039, Appendix I. In that Appendix, the enly applicable standards are the Tier 2 emission
standards:

Excerpt from Table 2 to 40 CFR Part 1039, Appendix |

Rated Model | NOX*NMHC [ NOX* VOC? co PM
P(me)r Year (@/KW-hr) | (g/kwW-hr) | (g/kW-hr) | (g/kwW-hr) | (g/kwW-hr)
KW >560 | 2006 6.4 6.08 0.32 35 0.20

Note that 1) the NSPS limits are in different units than the application’s proposed BACT, 2) the limits for
NOx and VOC must be different than the rule’s limit for NOx+NMHC because that is not a pollutant for
PSD purposes, and 3).the limit for VOC is different than the limit proposed in the application.

DAQ proposes BACT for NOx,CO, PM, and VOC from the diesel-fired emergency engines to be: 1)
purchase NSPS-certified engines, 2) good work practices (i.e., comply with NSPS Subpart JJJJ), and 3) use
low sulfur diesel fuel. The numerical limits for these pollutants will be equal to the values for NOx, VOC,
CO, and PM in the above table.

It should be noted that all BACT emission limits require an averaging period. Therefore, DAQ proposes
the averaging period for these pollutants to be the average of three 1-hour test runs. However, DAQ does

24 NOx+NMHC is not a PSD pollutant. For PSD purposes, DAQ interprets this as the ratio of 95% NOx and 5%
NMHC (NMHC = VOC). Using this ratio yields the values for NOx and VOC. See Bay Area Air Quality Management
District Best Available Control Technology (BACT) Guideline for “IC Engine-Compression Ignition: Stationary
Emergency, Non-Agricultural, Non-Direct Drive Fire Pump”, Document No. 96.1.3, 12/22/2010. Available at
http://www.baagmd.gov/~/media/files/engineering/bact-tbact-workshop/combustion/96-1-3.pdf?la=en.
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not intend to require compliance testing for the BACT limits for diesel-fired emergency engines because
they are expected to be certified by the manufacturer.

4.2.10.2 BACT for SO; and CO-e from diesel-fired emergency-use engines

As stated previously, add-on controls for emergency engines are generally not practical due to their
infrequent use.

The emission rate of SO, from combustion sources is generally a function of the sulfur content of the fuel.
Diesel used at this facility will meet the definition of low sulfur diesel required by NSPS Subpart I111. There
is no other practical method for reducing SO, emitted from diesel-fired emergency-use engines.

The emission rate of greenhouse gasses (GHG) is due to the formation of CO, during the combustion
reaction. There is no practical method of reducing the formation of CO, during combustion, and there are
no practical control devices for CO from diesel-fired emergency engines. Poor work practices could result
in an increased need for fuel consumption, thereby increasing the total amount fuel burned and CO, emitted.

For each of these pollutants, the application proposes BACT to be good combustion practices (i.e., good
work practices). The application proposes an emission limit of 170 Ib/MMBtu for CO, and no specific limit
for SO..

DAQ generally concurs with the application. Like with-NOx, CO, PM, and VOC (see above), DAQ
proposes BACT to be 1) purchase NSPS-certified engines, 2) good work practices (i.e., comply with NSPS
Subpart 1), and 3) use low-sulfur diesel. The numerical limits will be the limits proposed in the
application.

As stated above, all BACT emission limits require an averaging period. Therefore, DAQ proposes the
averaging period for these pollutants to be the average of three 1-hour test runs. However, DAQ does not
intend to require compliance testing for the BACT limits for natural gas-fired emergency engines because
they are expected to be certified by the manufacturer.

4.2.11 BACT Analysis for Storage tanks (ES-11)
The application does not include a proposed BACT limit for the three storage tanks.

Nucor intends to install one gasoline storage tank (1,000 gallon capacity) and two diesel storage tanks
(3,000 gallons, each). Storage tanks are expected to emit VOC from breathing losses and working losses.
Because these sources will emit VOC, and this project triggers a PSD review for VOC emissions, a BACT
determination is necessary for these storage tanks.

Based on the potential emission calculations for these sources (see Appendix 1, Section 11.0), these sources
will have a combined potential VOC emission rate of less than 0.1 tons per year. No add-on controls will
ever be feasible for sources with such small VOC emission rates.

VOC emissions from storage tanks can be reduced using good work practices and good design. The gasoline
storage tank will also be subject to 40 CFR Part 63, Subpart CCCCCC (i.e., a 8112 standard), so any BACT
limit must be at least equivalent to that requirement.

DAQ proposes BACT for these sources to be good work practices, and compliance with 40 CFR Part 63,
Subpart CCCCCC where applicable.
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4.2.12 BACT Analysis for various natural gas-fired torches and heaters (ES-1-6, ES-2-3, ES-2-4,
ES-4-2, and ES-5)

The facility will employ several small natural gas-fired sources. These sources include preheaters, such as
those found on the EAF and caster, and cutting torches throughout the facility. Such sources will be used
on an as-needed basis.

4.2.12.1 BACT for NOx, CO, VOC, PM, SO, and CO2¢e from natural gas-fired torches and heaters

Applicant Proposed BACT:

The application examines potential controls for these systems usinga similar analysis to the use of natural
gas in the EAF (see Section 4.2.1). Ultimately, the application proposes the use of low-NOx burners and
good combustion practices as the only feasible control technology.. The application notes that low-NOXx
burners may not be feasible in all circumstances; Nucor later clarified.that cutting torches will not have
low-NOXx burners (email from Matt Way, received December 9,:2022). When calculating emissions from
these sources, Nucor used the emission factors in AP-42 Chapter 1.4,

DAQ Proposed BACT:

In order to determine the BACT control methods for the torches and heaters, permits issued to the similar
steel mills listed above were considered.

Table 15: Natural gas-fired torches and heaters BACT analysis

Facility Emission Source Description Listed Control Method
Nucor Sedalia ladle preheaters, ladle dryers, tundish Low-NOx burners
preheaters and tundish dryers Good operating practices
Nucor Florida » Ladle and tundish preheaters and dryers

« Ladle and tundish skull cutting
« Caster torches

(Part of EU/002) Natural gas as fuel

Good combustion practices

Scrap cutting

(EU 004)
CMC Steel Torch cutting Natural gas or LPG as fuel
Oklahoma
CMC Steel Melt shop Low NOXx burners,
Fabricators Mesa Use of NG fuel,
Mill No. 2 Good combustion practices

Based on the permits issued-to the similar micro steel mills, add-on control devices are not practical for
these small natural gas-fired sources. In general, where a specific emission limit for a pollutant is listed,
those limits are taken from AP-42 Chapter 1.4.

Notably, in cases where torch cutting is specifically mentioned, such as CMC Steel Oklahoma, low-NOx
burners are not included as BACT.

DAQ concurs with the application, and proposes BACT for these sources as good operating practices,
natural gas as fuel, and the use of low-NOX burners (except for the cutting torches, where low-NOXx burners
are not practical). The emission limits for each pollutant will be equal to the emission limits in AP-42
Chapter 1.4.
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4.3 PSD Air Quality Impact Analysis

40 CFR 51.166(m)(1) requires that an application for a permit for a new major stationary source include an
analysis of the ambient air quality of the area where the source is located for any regulated NSR pollutant
exceeding the significant net emissions increase. This analysis is called “pre-application analysis™ (generally
called the “preconstruction monitoring” requirement). For pollutants with NAAQS, the application must
include one year of continuous monitoring data from the date of the receipt of the complete application. The
permitting agency may accept ambient monitoring data for a shorter duration, but, data cannot be for less than
four months. For pollutants for which no NAAQS exist, the permitting authority can require an analysis
containing such data as it determines appropriate to assess the ambient air quality in the area in which the
source is located.

40 CFR 51.166(m)(2) includes that the owner or operator of a major stationary source shall, after construction
of such source, conduct such ambient monitoring, if the permitting authority determines to be necessary for
determining the effect emissions from the stationary source or modification may have, or are having, on air
quality in any area. This monitoring is called “post-construction monitoring’’.

However, 40 CFR 51.166(i)(5) includes that permitting authority may exempt any major modification from
the requirements of 40 CFR 51.166(m), with respect to monitoring for a specific pollutant, if net emissions
increase of the pollutant from a modification would cause, in.any area, air quality impacts less than the
following amounts (referred to as “significant monitoring concentrations” or SMC):

Carbon monoxide - 575 ug/m?®, 8-hour average;
Nitrogen dioxide - 14 ug/m?®, annual average;

PMas - 0 ug/m3, 24-hour average;®

PMyo -10 pg/m?3, 24-hour average;

Sulfur dioxide <13 ug/m?®, 24-hour average;

Lead - 0.1 ug/m?®, 3-month average;

Fluorides - 0.25 pg/m?®, 24-hour average;

Total reduced sulfur= 10 pg/m?3, 1-hour average
Hydrogen sulfide - 0.2 pg/m?®, 1-hour-average; and
Reduced sulfur compounds:- 10 pug/m3, 1-hour average

Note that for 0zone, no de minimis air quality-level (i.e., SMC) has been provided. EPA has stated that any
net emissions increase of 100 tons per year or more of volatile organic compounds or nitrogen oxides subject
to PSD would be required to perform an ambient impact analysis, including the gathering of air quality data.

Also note that there are no SMC established for GHG, so no ambient monitoring (both pre- and post-
construction) for GHG can be required.

The same provision includes some more exemptions from this air quality analysis requirement (both “pre-
construction monitoring” and “post-construction monitoring”) for the source (i.e., applicant) as follows: If
any regulated NSR pollutant is not listed with the associated impact level (i.e., SMC) or if the concentrations
of the pollutant in the area that the major modification would affect is less than the associated SMC.

As shown in Table 2 above, this new facility will be a major source for NOx, CO, PM, PMzo, PM25, SO,
VOC, and GHG. As shown in Table 4.3.1- 2, below, the predicted air quality impact of CO is less than the

%5 As noted in 40 CFR 51.166(i)(5)(c), “In accordance with Sierra Club v. EPA, 706 F.3d 428 (D.C. Cir. 2013), no
exemption is available with regard to PMys.”
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associated SMC. Therefore, no ambient monitoring (both pre- and post-construction) for that pollutant may
be required. For the other pollutants, the associated project impacts are higher than the applicable SMCs. In
the context of PM;s and for other pollutants, the EPA has stated, “applicant[s] will generally be able to rely
on existing representative monitoring data to satisfy monitoring data requirement [i.e. pre-construction
monitoring]”.2® Finally, for ozone NAAQS, net significant emissions of NOx are greater than 100 tons per
year. In summary, monitoring requirements (pre- and post-construction) may apply for emissions of NO,
PMlo, and PMys.

4.3.1 Ambient Impact Analysis?
4.3.1.1 Introduction:

The PSD ambient impact analysis reviewed in this report, in general, followed all applicable federal and
state rules, and applicable federal and state modeling guidance: Modeling methodologies and interpretation
of results followed both the modeling protocol received by NC DAQ on May 5, 2022 and the NC DAQ
comments on the modeling protocol provided to Nucor LLexington. in a letter dated May 24, 2022.

A detailed description of the ambient analysis methodologies and results is provided in the following
sections for each relevant component of the ambient impact analysis. A summary of the analysis results is
presented in the last section, PSD Air Quality Modeling Result Summary.

4.3.1.2 Project Description / Significant Emission Rate (SER) Analysis:

Nucor Lexington has proposed to construct and.operate a steel micro mill in Lexington, Davidson County,
NC. The micro mill will manufacture steel products from scrap steel, home scrap, and scrap substitutes.
Iron ore will not be processed at the mill. The new Project will consist of electric arc furnace (EAF) melting
and refining operations; ladle ‘metallurgy furnace (LMF). operations; casting, rolling, and finishing
operations; raw and product material handling; and other associated equipment to produce steel products.
The proposed facility will be located approximately 7 miles southeast of Lexington, NC, along U.S. Route
64. The PSD application for the proposed project was originally received on July 15, 2022. Subsequent
PM1o and PM2:s:modeling revisions were.received on September 8, 2022, in response to a Technical
Incompleteness Letter sent on August 19, 2022.

The proposed. Nucor Lexington facility was evaluated under the Prevention of Significant Deterioration
(PSD) Permit Program pursuant to North Carolina Regulation 15A NCAC 02D .0530 and U.S. EPA 40
CFR 51.166. The construction and operation of the new facility would result in emission increases above
the Prevention of Significant Deterioration (PSD) Significant Emission Rates (SER), as defined under 40
CFR 51.166(b)(23), for .carbon monoxide (CO), nitrogen oxides (NOx), sulfur dioxide (SOz2), volatile
organic compounds (VOCSs), particulate matter equal to or less than 10 micrometers diameter (PM10), and
particulate matter equal to or less than 2.5 micrometers diameter (PM25). Therefore, per 40 CFR
51.166(m)(1)(i)(a), an ambient impact analysis of project emission impacts was performed for CO, NOx,
VOCs (ozone), PM1o, and PM25. NOx and volatile organic compounds (VOCs) emission increases were
also evaluated in terms of precursor impacts on ozone formation. Additionally, NOx and SO2 emission
increases were evaluated in terms of precursor impacts on secondary PMz2.5 formation. Project emissions of
total suspended particulate (TSP) were shown to exceed the SER triggering review under the State Ambient
Air Quality Standards (SAAQS) as defined by 15A NCAC 02D .0403, and therefore, a facility-wide

26 DC Circuit Court Decision on PM,s Significant Impact Levels and Significant Monitoring Concentration,
Questions and Answers, US EPA, OAQPS, March 4, 2013.

27 The information and data in this section is taken from DAQ’s memorandum “Review of PSD and Air Toxics
Dispersion Modeling Analyses for Nucor Steel Lexington” (issued February 24, 2023).
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modeling demonstration for TSP was conducted. Project facility-wide toxic air pollutant (TAP) emission
rates (TPERS) were estimated above those outlined in 15A NCAC 02Q.0711. Therefore, ambient impacts
from facility-wide emissions of acrolein, arsenic, benzene, 1,3- butadiene, cadmium, formaldehyde,
fluorides, manganese, and sulfuric acid were modeled to demonstrate compliance with Acceptable Ambient
Levels (AALs) outlined in 15A NCAC 02D .1104. Table 4.3.1- 1 shows the project emissions increases for
all PSD pollutants evaluated.

Table 4.3.1- 1: Pollutant Netting Analysis

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

NOx 110 40 Y
PM:s 70.4 10 Y
PM1o 79.2 15 Y
PM (TSP) 164 25 Y
SO, 129 40 Y
VOC’s ** 90.6 40 Y
Cco 947 100 Y
Fluorides 2.6 3 N
Pb 0.02 0.6 N
H2SO4 *** 0.05 7 N

** \VOC is an ozone precursor evaluated under ozone analysis.
*** No SIL or NAAQS exist; modeled for NC Toxics standards.

4.3.1.3 Class Il Area Significant Impact Air Quality Modeling Analysis:

A significant impact analysis was.conducted for the pollutants shown in Table 1 that require PSD analysis
and that have established Class Il Area Significant Impact Levels (SILs). The modeling results were
compared to the applicable Class Il Area SILs as defined dn the NSR Workshop Manual, NC DAQ
memoranda, and EPA guidance to determine if a NAAQS and/or PSD Increment full impact air quality
analysis would be required for that pollutant.

The Class Il SILs modeling was based on project emission increases for all PSD pollutants showing
emissions above the applicable SER. Emissions were modeled assuming facility normal operations. Table
4.3.1- 2 shows modeled project.impacts from normal operations compared to Class Il Area SILs for each
pollutant and averaging period. As shown, modeled impacts from normal operations were above the
applicable Class Il Area SILs for NO2, SO2, PMio, and PMz25. Therefore, NO2, SO2, PM1o, and PM25
project emission impacts were evaluated under separate full impact analyses for NAAQS and PSD
Increments, as appropriate.

Table 4.3.1- 2: Class 11 Significant Impact Results (ug/m?)

Averaging Project Maximum Model
Pollutant Period Impact Class 11 SIL % of Class Il SIL
co 1-hour 126.7 2000 6.3%
8-hour 93.1 500 18.6%
1-hour 33.3 10 333.0%
NO,
Annual 1.2 1 120.0%
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Averaging Project Maximum Model
Pollutant Period Impact Class 11 SIL % of Class Il SIL
1-hour 16.8 10 168.0%
3-hour 13.7 25 54.8%
SO;

24-hour 7.6 5 152.0%
Annual 0.3 1 30.0%
24-hour 27.7 5 554.00%

PM10
Annual 2.9 1 290.00%
24-hour 6.2[1] 1.2 516.67%

PM2.5
Annual 1.2[1] 0.2 600.00%

[1] Includes contribution of secondary formation of PM2.5

4.3.1.4 Class Il Area Full Impact NAAQS Modeling Analysis:

A Class Il Area full impact NAAQS analysis was conducted for 1-hour and annual NOz2, 1-hour and 24-
hour SOz, 24-hour and annual PMz2s, and 24-hour PMz1o. The spatial extent of the full impact analysis of
each NAAQS pollutant and averaging period was based on receptor areas where project impacts were
modeled above the SILs. These impacted receptors defined the project Significant Impact Area (SIA). The
full impact NAAQS analysis models<included development of short-term and annual Nucor Lexington
emissions scenarios, SIA receptors; nearby source inventories, representative background concentrations,
and additional modeling refinements to address secondary PM2.5formation and NOx chemistry.

The steel micro mill will operate 24 hours per day and 7 days per-week with a maximum annual steel
production rate of 515,000 tons per year (tpy) and-a short-term, maximum hourly rate of 80 tons per hour
(tph). Short-term (e.g., 1-hour and 24-hour) NAAQS modeling assumed Nucor Lexington facility normal
operations and associated maximum short-term emissions rates. Annual NAAQS modeling assumed Nucor
Lexington facility normal operations. Normal operations on an annual basis include operational and
production limits on:steel production and emergency engines testing.

The mill will have two emergency engines and one emergency fire pump available to provide power and
water in case of emergency. Per NCDEQ guidance, sources that operate for less than 100 hours/year and
will continue to operate for less than 100 hours/year in the future are not included in short-term or annual
modeling. The engines represented by EP14, EP15, and EP16 will be tested on approximately a monthly
basis for approximately one hour, and so each will operate for far less than 100 hours each year and thus
fall into this category. Therefore, the three engines are included only in the non-criteria pollutant modeling.

The cumulative off-site inventories for NO,, SO,, PM25, and PM1, were developed based on guidance from
Section 8.3.3 (b)(iii) of Appendix W to Part 51 - Guideline on Air Quality Models and Appendix D of the
NCDEQ PSD Modeling Guidance, as well as correspondence with NCDEQ. Nucor requested cumulative
inventories for all criteria pollutants emissions sources out to 25 km from NCDEQ and the Forsyth County
Office of Environmental Assistance & Protection. The SIAs for each pollutant were compared to the
sources provided in the inventories to determine which off-site sources were candidates for inclusion in the
cumulative modeling. Based on this review, which showed that all SIA’s were close to the Project site (4.4
km) the only off-site facility that could potentially impact receptors in the SIA for any pollutant was the
Wilderness NC Lumber Yard located immediately to the northeast of the Project site.
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The initial PM1o and PM25 NAAQS and increment modeling demonstrations did not include fugitive
emissions from the storage piles, material transfers, or approximately 10 acres of haul roads at the
Wilderness NC lumber yard. Nucor Lexington characterized fugitive emissions at Wilderness NC and
updated the cumulative PM1o and PM2.s NAAQS modeling and PMz1o increment modeling to include the
revised fugitive emissions. The Wilderness NC emissions and modeling refinements are described in the
Supplemental Response to Technical Incompleteness Letter submitted by Nucor Lexington on September
8, 2022.

4.3.1.5 NOz21-hour and Annual Full Impact NAAQS Analysis:

The full impact NAAQS analysis for 1-hour and annual NOz2 included modeling of facility-wide potential
emissions from normal operations, a nearby source inventory as determined by the 20D screening approach,
and by receptor areas where Nucor Lexington impacts were modeled above the 1-hour and annual NO2
SILs, NOz2 background concentrations, and the AERMOD Ambient Ratio Method Version 2 (ARMZ2) NO2
conversion option.

Background 1-hour and annual NOz2 concentrations were compiled from the Hattie Avenue monitor (AQS
ID 37-067-0022) located in Winston-Salem, Forsyth County, NC. This monitor is located in an urban area
approximately 36 km north of the Project site and the monitored concentrations are expected to be a
conservative estimate of the ambient background concentrations in the rural area around the Project.

Model impacts from facility-wide and.nearby source emissions were summed with monitored background
concentrations and then compared to the NAAQS to determine if there was a modeled violation of the 1-
hour and annual NO2 NAAQS. Results of the 1-hour and annual NO2 full impact NAAQS analyses are
presented in Table 4.3.1- 3. As shown, there were:no modeled violations of the 1-hour or annual NO2
NAAQS.

Table 4.3.1- 3: NO; Class 11 Full Impact NAAQS Analysis Results (ug/m?)

] Monitor
Averaging Model Design Model Background Total
Pollutant Period Value Criteria Concentration Concentration Concentration NAAQS
Maximum 8-
highest Max Daily
1-hour 1-hour Value 29.1 60.2 89.3 188
Averaged Over 5
Years
Maximum Annual
Annual Averageof 5 1.3 12.4 13.7 100
Years

The primary source of NO; at this facility will be the electric arc furnace (ID No. ES-1-1) within the Melt
Shop. The modeled emission rates for this source are based on the BACT limit of 0.30 pounds of NOx per
ton of steel produced. For compliance with the 1-hour NAAQS, this factor is multiplied by the maximum
steel production rate of the facility, which is 80 tons per hour. Compliance with the BACT limit is based
on a 30-day rolling average. As stated in the application, the 30-day rolling average is justified because it
has been determined to be BACT for other similar steel mills, and because the steel-making process can
lead to intermittent spikes (see Application at Appendix F, page 2-13). Because the 30-day averaging period
may hide larger spikes in emission rates, additional scrutiny with regards to the 1-hour NAAQS is required.
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In preliminary comments from US EPA regarding this application, received October 12, 2022, US EPA
stated:

“To be consistent with the 1-hour NAAQS for SO, and NOX, the permitted
emissions limits for the Melt Shop Baghouse for SO, and NOx should be
based on a 1-hour average (see paragraph 9.2.3.1 of 40 CFR Appendix W).
Alternatively, documentation may be provided to demonstrate that the
emission rates modeled for SO, and NOx are consistent with paragraph
8.2.2(c) and Table 8-2 of 40 CFR Appendix W.” (Email from Chris
Howard [Regional Meteorologist, US EPA Region 4] to Matt Porter
[Meteorologist, NC DAQ], received October 12, 2022)

The creation of the 1-hour NO; NAAQS is relatively recent, and US EPA has previously acknowledged the
sometimes-difficult task of using air dispersion modeling to demonstrate compliance with the 1-hour
NAAQS with regards to intermittent process variations. In the memo “Additional Clarification Regarding
Application of Appendix W Modeling Guidance for the 1-hour NO; National Ambient Air Quality
Standard” (hereafter referred to as “Appendix W Guidance Memo™)?8, US EPA has stated:

“Given the implications of the probabilistic form of the 1-hour NO;
NAAQS...we are concerned that assuming continuous operations for
intermittent emissions would effectively impose an additional level of
stringency beyond that.intended by the level of the standard itself. As a
result, we feel that it would:be inappropriate to.implement the 1-hour NO;
standard in such a 'manner and recommend that compliance
demonstrations for the 1-hour NO, NAAQS be based on emission
scenarios that can logically be assumed. to be relatively continuous or
which occur frequently enough tocontribute. significantly to the annual
distribution of daily maximum 1-hour concentrations.” (Appendix W
Guidance Memo, page 9)

“Another approach that may be considered in cases where there is more
uncertainty regarding the applicability of this guidance would be to model
impacts from intermittent emissions based on an average hourly rate,
rather than the maximum hourly emission. For example, if a proposed
permit includes . a limit of 500 hours/year or less for an emergency
generator, a modeling analysis could be based on assuming continuous
operation at the average hourly rate, i.e., the maximum hourly rate times
500/8760. This /approach would account for potential worst-case
meteorological conditions associated with emergency generator emissions
by assuming continuous operation, while use of the average hourly
emission represents a simple approach to account for the probability of the
emergency generator actually operating for a given hour.” (Appendix W
Guidance Memo, page 11)

The Appendix W Guidance Memo shows that US EPA is generally aware of the difficulty in accounting
for intermittent emissions, and allows for modeling approaches that can simplify the modeling
demonstration while still trying to reflect some worst-case conditions.

28 Memo available at https://www.epa.gov/sites/default/files/2015-07/documents/appwno2 2.pdf
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In response to US EPA’s concerns with the 1-hour NO, NAAQS at this facility, Nucor provided the
following information:

“Similarly, for 1-hour NO2, the maximum model-predicted concentrations
were 29.1 pg/m? plus an ambient background of 60.2 pg/m? for a total of
89.3 pug/md, or 48% of the 1-hour NO2 NAAQS. However, the maximum
contribution of the melt shop baghouse anywhere on the grid (the maxima
does not coincide with the highest overall concentrations) was 9.0 pug/m?.
Thus, modeling could support a modeled emission rate more than 10 times
higher than the 28.58 [Ib/hr] modeled and still be under the standard (90
pg/m3 + 20.1 pg/m?® + 60.2 pg/m? = 170.3 pg/m?® or 91% of the 1-hour
NO; NAAQS). As such, a 30-day rolling limit.at 28.58 Ib/hr will be
sufficiently protective of the 1-hour NO; NAAQS.” (Email from Matt
Way [Environmental Manager, Nucor] to Chris. Howard [Regional
Meteorologist, US EPA Region 4] and NC DAQ, received October 24,
2022)

Based on Nucor’s response, the emission rate of the melt shop baghouse (the primary source of NO; at this
facility) could be increased by a factor of 10, and still comply with the 1-hour NAAQS.? Multiplying the
emission rate by 10 goes far beyond any intermittent process variation, and therefore is even more
conservative than the approach suggested in the Appendix W Guidance Memo. Therefore, even in this
worst-case scenario, no exceedance of the 1-hour NO, NAAQS is expected due to the proposed NO, BACT
limit or averaging time.

4.3.1.6 SO21-hour Full Impact NAAQS Analysis:

The full impact NAAQS analysis.for 1-hour SOz included modeling of facility-wide potential emissions
from normal operations, a nearby source inventory as determined by the 20D screening approach, and by
receptor areas where Nucor Lexington impacts were modeled above the 1-hour and SO2 SIL, and SO2
background concentrations.

Background 1-hour SO2 concentrations were compiled from the Hattie Avenue monitor (AQS ID 37-067-
0022) located in Winston-Salem, ‘Forsyth County, NC. This monitor is located in an urban area
approximately 36 km north of the Project site and the monitored concentrations are expected to be a
conservative estimate of the ambient background concentrations in the rural area around the Project.

Model impacts from facility-wide and nearby source emissions were summed with monitored background
concentrations and then compared to the NAAQS to determine if there was a modeled violation of the 1-
hour SO2 NAAQS. Results of the 1-hour SO2 full impact NAAQS analyses are presented in Table 4.3.1- 4.
As shown, there were no modeled violations of the 1-hour SO2 NAAQS.

2 Technically, this analysis is incorrect because, as Nucor states, the baghouse’s maximum impact for NO- does not

coincide with the overall maximum impact for NO,. Nucor should have subtracted the baghouse’s impact at the

point of overall maximum impact, instead of the baghouse’s maximum impact. However, even in the absolute worst-

case scenario where the baghouse’s maximum impact is multiplied by 10, and then simply added onto the point of

maximum NO- impact, there is still no exceedance of the 1-hour NAAQS:

(model concentration) + (background concentration) + (10 x maximum baghouse impact) = (estimated total conc.)
29.1 60.2 10x9.0 179.3
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Table 4.3.1- 4: SO, Class Il Full Impact NAAQS Analysis Results (ug/m?)

] Monitor
Averaging Model Design Model Background Total
Pollutant Period Value Criteria Concentration Concentration Concentration NAAQS
Maximum 4%-
highest Max Daily
SO; 1-hour 1-hour Value 15.5 10.5 26
Averaged Over 5
Years

The primary source of SO; at this facility will be the electric arc furnace (ID No. ES-1-1) within the Melt
Shop. The modeled emission rates for this source are based on the BACT limit of 0.50 pounds of SO, per
ton of steel produced. For compliance with the 1-hour NAAQS, this factor is multiplied by the maximum
steel production rate of the facility, which is 80 tons per hour. Compliance with the BACT limit is based
on a 30-day rolling average. As stated in the application; the 30-day rolling average is justified because it
has been determined to be BACT for other similar steel mills, and because the steel-making process can
lead to intermittent spikes (see Application at Appendix F, page 2-13). Because the 30-day averaging period
may hide larger spikes in emission rates, additional scrutiny with regards to the 1-hour NAAQS is required.
In EPA’s preliminary comments on this application (discussed in Section 4.3.1.5, above), EPA expressed
the same concern with regards to the SO, 1-hour NAAQS as with the NO; 1-hour NAAQS.

In response to US EPA’s concerns with the 1-hour SO, NAAQS at this facility, Nucor provided the
following information:

“As demonstrated in the submitted modeling analysis, the maximum
model-predicted.contribution of all-Nucor and off-site sources for 1-hour
SO, concentrations. was 15.5 pg/m®, which along with the ambient
background concentration of 10.5 pg/m? totaled 25.9 pg/m?® or 13% of the
1-hour SOz NAAQS. Even with a modeled emission rate 10 times higher
(=400 Ib/hr) at the-melt-shop baghouse, there would be an ample safety
margin under the standard (155 ug/m® + 10.5 pg/m® = 165.5 pg/m® or
84.4% of the NAAQS). As such, a 30-day rolling limit at 40.03 Ib/hr will
be sufficiently protective of the 1-hour SO, NAAQS.” (Email from Matt
Way [Environmental Manager, Nucor] to Chris Howard [Regional
Meteorologist, US EPA Region 4] and NC DAQ, received October 24,
2022)

Based on Nucor’s response; the emission rate of the melt shop baghouse (the primary source of NO; at this
facility) could be increased by a factor of 10, and still comply with the 1-hour NAAQS. Multiplying the
emission rate by 10 goes far beyond any intermittent process variation and represents a scenario more
conservative than any reasonable worst-case scenario. Therefore, no exceedance of the 1-hour SO, NAAQS
is expected due to the proposed SO, BACT limit or averaging time.

4.3.1.7 PMa2s24-hour and Annual Full Impact NAAQS Analysis:

The full impact NAAQS analysis for 24-hour and annual PM2.s included modeling of facility-wide potential
emissions from normal operations, a nearby source inventory as determined by the 20D screening approach
and by receptor areas where Nucor Lexington impacts were modeled above the 24-hour and annual PM2.5
SILs, representative background concentrations, and inclusion of secondary PMz25 formation impacts
produced by NOx and SOz emissions. Details of the 24-hour and annual PM2.5s modeling inputs are briefly
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discussed in the following paragraphs. PM2.5s modeling results are summarized in Table 4.3.1- 5. As shown,
project impacts do not cause or contribute to a violation of the 24-hour and annual PM25 NAAQS.

Table 4.3.1- 5: Class 11 PM2s NAAQS Full Impact Analysis Results (ug/m®)

) Secondary Monitor
Averaging PMzs from Model Background Total
Pollutant Period NOx and SOz Concentration Concentration Concentration NAAQS
oM 24-hour 0.49 14.89 19.4 34.82 35
20 Annual 0.051 1.19 8.8 10.0 12

Nucor Lexington project emissions were modeled assuming normal operations with some annual
operational and production limitations as previously discussed..Storage pile emissions from wind erosion
and material transfer fugitive emissions were modeled as volume sources. Fugitive road emissions were
modeled with each road segment represented as a line of volume sources.

Annual and 24-hour emissions impacts from secondary PMas formation were derived from project NOx
and SO, emissions scaled according to emissions and secondarily formed PM2.5.concentrations taken from
appendix Tables A-2 and A-3 as provided in the US EPA draft Guidance on the Development of Modeled
Emission Rates for Precursors (MERPS) as a Tier I Demonstration Tool for Ozone and PM_s under the
PSD Permitting Program (December 2, 2016). Nucor Lexington selected the worst-case MERP values for
the southeast climate region shown in-Table 4-1 of the MERPs guidance for estimating project secondary
PM:s impacts from NOx and SO, emissions..The worst case MERPs, for 24-hour PM. s, are 1,943 tons/year
for NOx and 367 tons/year for SO,. The worst case MERPs for annual PM_ s in the southeast climate region
are 5,679 tons/year for NOx and 859 tons/year for SO,. The potential emissions of NOx (110 tons/year) and
SO, (129 tons/year) were then used to calculate the impact of secondary PM. s to be added to the primary
24-hour PM_ s impacts.

Competing, or “nearby”, sources were included in the 24-hour and annual PM2.5s NAAQS analysis based
on the 20D screening approach. As discussed previously, the only off-site facility that could potentially
impact receptors in.the SIA for any pollutant was the Wilderness NC Lumber Yard. The initial PM25
NAAQS cumulative modeling did not include fugitive emissions from the storage piles, material transfers,
or haul‘roads at the Wilderness NC.lumber yard. Nucor Lexington characterized fugitive emissions at
Wilderness NC and updated the cumulative PM25 NAAQS modeling to include the revised fugitive
emissions. The Wilderness NC emissions-and modeling refinements are described in the Supplemental
Response to Technical Incompleteness Letter submitted by Nucor Lexington on September 8, 2022.

Background 24-hour and.annual PM25 concentrations were taken from the 2015-2017 dataset compiled
from the Salisbury Street monitor (AQS ID 37-057-0002) located in Lexington, Davidson County, NC.
PM2s data from this site are expected to be conservatively representative of the ambient background
concentrations in the rural area around the Project.

Model impacts from nearby source emissions were summed with emissions impacts from secondary PM25
formation and monitored background concentrations. Results of the 24-hour and annual PMzs full impact
NAAQS analyses are presented in Table 4.3.1- 5. As shown, there were no modeled violations of the 24-
hour or annual PM25 NAAQS.

4.3.1.8 PMuzio24-hour Full Impact NAAQS Analysis:

The full impact NAAQS analysis for 24-hour PM1o included modeling of facility-wide potential emissions
from normal operations, a nearby source inventory as determined by the 20D screening approach and by
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receptor areas where Nucor Lexington impacts were modeled above the 24-hour PMaio SIL, and
representative background concentrations. Details of the 24-hour PMzio modeling inputs are briefly
discussed in the following paragraphs. PM1o modeling results are summarized in Table 4.3.1- 6. As shown,
project impacts do not cause or contribute to a violation of the PM1o NAAQS.

Table 4.3.1- 6: Class 11 PMiy NAAQS Full Impact Analysis Results (ug/m?)

) Monitor
Averaging Model Background Total
Pollutant Period Concentration Concentration Concentration NAAQS
PM1o 24-hour 234 60.0 83.4 150

Nucor Lexington project emissions were modeled assuming  normal operations with some annual
operational and production limitations as previously discussed. Storage pile emissions from wind erosion
and material transfer fugitive emissions were modeled as volume sources. Fugitive road emissions were
modeled with each road segment represented as a line of ' volume sources.

Competing, or “nearby”, sources were included in the 24-hour and annual PM1o NAAQS analysis based on
the 20D screening approach. As discussed previously, the only off-site facility that could potentially impact
receptors in the SIA for any pollutant was the Wilderness NC Lumber Yard. The initial PM10o NAAQS
modeling did not include fugitive emissions from the storage piles, material transfers, or haul roads at the
Wilderness NC lumber yard. Nucor Lexington characterized fugitive emissions at Wilderness NC and
updated the cumulative PM1o NAAQS modeling to include the revised fugitive emissions. The Wilderness
NC emissions and modeling refinements are.described in the Supplemental Response to Technical
Incompleteness Letter submitted by Nucor Lexington on September 8, 2022.

Background 24-hour PMa1o concentrations were compiled from the Hattie Avenue monitor (AQS ID 37-
067-0022) located in Winston-Salem, Forsyth County, NC. This monitor is in an urban area approximately
36 km north of the Project site and the monitored concentrations are expected to be a conservative estimate
of the ambient background concentrations in the rural area around the Project.

Model impacts from nearby source emissions were. summed with monitored background concentrations
and then compared to the-NAAQS to determine if there was a modeled violation of the 24-hour PM1o
NAAQS. Results of the 24-hour PM1o.full impact NAAQS analyses are presented in Table 4.3.1- 6. As
shown, there were no modeled violations of the 24-hour PM1o NAAQS.

4.3.1.9 Class Il Area Full Impact PSD Increment Air Quality Modeling Analysis

Based on the results of the SILs analyses, a Class 1l Area PSD Increment full impact analysis was conducted
to evaluate increment consumption in Davidson County for annual NOz2, 24-hour SOz, 24-hour and annual
PMz2., and 24-hour and annual PM1o. Davidson County has a minor source baseline date set for PM1o on
November 30, 1978. The minor source baseline dates for PM2.5 and NO2 were set on August 8, 2018. The
PSD Increment full impact modeling analysis included development of Nucor Lexington short-term and
annual emissions scenarios, SIA receptors, nearby source inventories, increment consuming and expanding
emission rates, and additional modeling refinements to address secondary PMz25 formation and NOx
chemistry.

Wilderness NC PMz2.5 emissions were not included in the PM2.s Class 1l increment modeling. The minor
source baseline date for PM2.5 in Davidson County was set in August 2018. Wilderness NC’s last permit
revision was issued in November 2015, prior to the setting of the minor source baseline date for PM2.s.
Because of this, the PM2.5 emissions from Wilderness NC are considered part of the existing baseline that
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was established in 2018 and are not increment consuming. Wilderness NC is not listed as an increment
consuming source of PMio in the NCDEQ inventory. However, since the minor source baseline date for
PMuio in Davidson County was set in November 1978, it was conservatively assumed that the 100 tons per
year of PMaoincluded in the NAAQS modeling for Wilderness NC was also increment consuming and was
included in the Class Il increment modeling as well.

The NOx chemistry refinements (ARM2) employed for the annual NOz2 increment analysis were identical
to those employed for the annual NO2 NAAQS analysis, as previously discussed. Nucor Lexington normal
operations and emissions assumptions were also identical to the annual NO2 NAAQS analysis. Increment
consuming NOx emissions were modeled for the Wilderness NC facility.

Table 4.3.1- 7 shows the modeling results from the PSD Increment full impact analysis for NOz2, SOz,
PMz2s, and PM1o. The PSD Increment full impact analysis demonstrated. that Nucor Lexington project
impacts would not cause or contribute to a violation of the Class 11 Area PSD"Increments.

Table 4.3.1- 7: Class 11 PSD Increment Full Impact Analysis Results (ug/m?)

Averaging Model Secondary PMzs Total PSD
Pollutant Period Concentration Contribution Concentration Increment
NO; Annual 1.3 - 1.3 25
SO, 24-hour 6.5 -- 6.5 91
PMas 24-hour 5.81 0.49 6.3 9
Annual 1.149 0.051 1.2
PM3g 24-hour 25.75 - 25.75 30
Annual 3.26 -- 3.26 17

4.3.1.10 Class Il Area Tier 1 Screening Analysis for Ozone Precursors

A Tier 1 screening analysis was conducted to evaluate project NOx and VOC emissions impacts on
secondary formation of .0zone in Class Il areas. The screening analysis was based on representative ozone
monitoring data paired with conservative ozone modeling data taken from Appendix A of EPA’s Guidance
on the Development of Modeled Emission Rates for Precursors (MERPS) as a Tier | Demonstration Tool
for Ozone and PM2.5 under the PSD Permitting Program (April 30, 2019). This Tier | screening approach
is consistent with Section 5.3.2(b) of Appendix W.

Nucor chose the lowest. illustrative MERP values from Table 4-1 of the MERPs guidance, comparing
emissions from the Project to the worst-case MERPS scenario. The worst-case MERPs for 8-hour ozone for
the southeast climate region from NOx was 170 tons/year and from VOC was 1,936 tons/year. The potential
emissions of NOx (110 tons/year) and VOC (90.6 tons/year) are below the worst-case MERPs values from
Table 4-1 in the MERPs guidance. However, the MERPs guidance suggests that the total emission rate of
precursors should be cumulatively evaluated with respect to the MERPs levels. The following equation
shows the Project’s cumulative MERP consumption. A cumulative MERPS consumption of less than 100%
indicates that the Project would not be expected to cause ozone concentrations exceeding the ozone SIL.

(Project NOx emissions (110 tons/year)/NOX MERP (170 tons/year) +
(Project VOC emissions (90.6 tons/year)/VOC MERP (1936 tons/year)) = 65%+ 5%
=70%
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The calculated cumulative consumption of the MERPs is 70%. Because this impact is less than 100%, this
analysis demonstrates that the proposed Project will not cause ozone impacts greater than the SIL of 1 ppb.
Therefore, impacts from project NOx and VOC emissions are not expected to cause or contribute to a
violation of the 8-hour ozone NAAQS.

4.3.1.11 Class I Area Significant Impact Air Quality Modeling Analysis

A significant impact screening analysis was conducted for the pollutants shown in Table 8 that require Class
I Area PSD increment analysis and that have established Class | Area Significant Impact Levels (SIL). The
modeling results were compared to the applicable Class | Area SIL as defined in the NSR Workshop Manual
and EPA guidance to determine if a Class | full impact air quality .analysis would be required for that
pollutant. Project emissions were modeled to screen for Class | Area impacts. Secondary PM2.5 formation
assumptions were the same as those used for the Class Il NAAQS analysis. AERMOD was selected to
screen for modeled impacts at 50 km in all directions around the facility, consistent with screening
methodology outlined in EPA guidance released with revisions to Appendix W in January 2017. Table
4.3.1- 8 provides results out to 50 km for NO2, SO2, PM10, and PMz.5. As demonstrated by the model results
summarized in Table 8, project impacts are not expected to.cause or contribute to a violation of Class |
Area PSD Increments.

Table 4.3.1- 8: 50-km Class I Significant Impact Screening Results (ug/m®)

Project
) Maximum
Averaging Impact at 50
Pollutant Period km Class I SILs % of Class | SILs

NO; Annual 0.008 0.1 8 %

3-hour 0.533 1 53 %
SO; 24-hour 0.150 0.2 75 %

Annual 0.010 0.08 12 %

24-hour 0.119 0.32 37%
PM1o

Annual 0.009 0.2 4%

24-hour 0.15M1 0.27 56 %
PM3 5

Annual 0.0091 0.05 19 %

[1] Includes contribution of secondary formation of PMz2s
4.3.1.12 Air Quality Related Values (AQRV) Visibility and Deposition Impact Analysis

The project includes significant emissions of pollutants with established Class | Area visibility and
deposition impact thresholds. AQRYV pollutants include significant emissions of NOx, SO2, PM10/PM25
and H2S04 mist. Therefore, analysis of project impacts on Class | Area AQRVs was required.

Federal Land Managers (FLMs) were notified of the PSD project following the pre-application meeting
held on May 20, 2022 at NCDEQ Headquarters in Raleigh. Notification of the PSD project was transmitted
via email from NCDAQ on June 9, 2022, to representatives of the U.S. Fish and Wildlife Service (FWS),
U.S. Forest Service (FS), and the National Parks Service (NPS). No further requests or comments were
received since the June 9, 2022, email correspondences.
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Nucor Lexington evaluated AQRYV impacts based on screening guidance from the 2010 Federal Land
Managers’ (FLM) air quality related values work group (FLAG): phase I report. Under this guidance,
impacts are screened by dividing the total annualized 24-hour emission increases (tpy) by the project
distance (km) to the closest Class | Area. The annualized 24-hour emission increases include the sum of all
AQRYV pollutants, i.e., NOx, SO2, PM1o, and H2SQ4, as appropriate. The closest Class I area to the project
was determined to be the Linville Gorge Wilderness, located 157 km west of the facility. Accordingly, the
AQRYV emissions increase (Q) divided by the distance to Linville Gorge Wilderness (D) was calculated as:
665.8 tpy / 157 km = 4.42. The 2010 FLAG guidance indicates that a Q/D value of 10 or less demonstrates
project emissions will have negligible impacts with respect to Class | AQRVSs. Therefore, the Nucor
Lexington project emissions evaluated under this PSD review are expected to show negligible impacts with
respect to Class | AQRVs at the Linville Gorge Wilderness, and other.Class | areas located farther away.

4.3.2 Additional Impact Analysis

In accordance with the requirements under 40 CFR 51.166(0), additional.impact analyses were conducted to
assess commercial, residential, industrial, and other growth impacts.on air quality, and to assess any significant
impairment to soils, vegetation, and visibility that would result from the project. In addition, an ozone impact
analysis was conducted.

4321 Visibility

The Class Il visibility analysis was conducted for the Uwharrie National Forest based on significant
project emissions of visibility-impairing pollutants such as. NOx and PMz1o. The Uwharrie National
Forest is located approximately 25 km southeast of the propesed Nucor Lexington facility. Plume
perceptibility and contrast impact criteria were analyzed according to the US EPA’s Workbook for
Plume Visual Impacts Screening and Analysis (Revised; October 1992). Analysis procedures relied on
US EPA’s VISCREEN model with “Level 1 assumptions to determine if project impacts were below
plume perceptibilityand contrast criteria. The conclusion of the analysis was that the Nucor Lexington
project impacts were below applicable Class Il area visibility criteria.

4.3.2.2 Soils andVegetation

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 Il 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.

4.3.2.3 Growth Associated with the Source

This facility will be built in Lexington, NC along Highway 64. Highway 64 is already a significant highway.
Although this new facility is expected to increase traffic in the area, the size of the existing highway is not
expected to change. Therefore, any increase in traffic due the construction of this facility is not expected to
be significant with respect to the existing traffic along Highway 64.
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According to the application and in-person meetings*® with Nucor staff, Nucor plans to hire the majority of
the approximately 200-person staff from the local area. Therefore, no substantial increase in economic
demand from activities such as home construction in the area is expected.

4.3.2.4 Ozone Impact Analysis

The project VOC emissions of 290.6 tons per year and NOx emissions of 110 tons per year exceed the
ozone SERs of 40 tons per year applicable to both VOCs and NOx as specified in 40 CFR 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
previously in this review report, and shows project impacts do not cause or contribute to a violation of the
8-hour Ozone NAAQS.

30 Specifically, the January 5, 2023 meeting between Nucor staff and DAQ staff.
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5.0 North Carolina Toxic Air Pollutants and State Ambient Air Quality
Standards

5.1 Toxic Air Pollutants (TAP)

The rules for toxic air pollutants under 15A NCAC 02D .1100 and 02Q .0700 apply to facilities that emit
toxic air pollutants. In general, if a facility would emit a TAP at rates greater than the TAP permitting
emission rates (TPER) listed in 02Q .0711, the facility must first conduct an air dispersion modeling
demonstration under 15A NCAC 02D .1104.

Note that for new facilities, compliance with the TPERs excludes sources exempted by 15A NCAC 02Q
.0702 (see 02Q .0704(c) and (d)). Per 15A NCAC 02Q .0702(a)(27)(B), sources subject to an emission
standard under 40 CFR Part 63 (i.e., a MACT standard) are exempt from TAP.emission requirements under
this rule. The Melt Shop (ES-1), the emergency-use engines (ES-10), and the gasoline storage tank (ES-11-
2) are each subject to a rule under 40 CFR Part 63, and.therefore cannot be considered when comparing
emissions to the TPERs.

However, per 15A NCAC 02Q .0704(c), DAQ isrequired to review sources exempted by 15A NCAC 02Q
.0702(a)(27) pursuant to NCGS 143-215.107(a)(5)b. In order to assist DAQ in performing this required
review, Nucor pre-emptively calculated facility-wide TAP. emissions and performed air dispersion
modeling for those TAPs that exceeded the limits in 02Q .0711. See Table 16 for Nucor’s calculations of
facility-wide TAP emissions.
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Table 16: Facility-wide TAP emissions®!

Emissions (tpy] Total TPER.0711(a) Totals TPER .0711(a) Total TPER .0711(a)°
- Dust Torch Natural Gas | Melts| Natural Gas = E Emergency | Gasoline N i i
TAPs (non-HAPs) Do e W o BN | jon | Uncaps ] S y Roll VI M,Mw:«”. HH.«.SH Generators |StorageTank|| oy Ibyr iofyr | Modeling [ |y Ib/hr _“seﬁq,_h_m Ibjday | Ibfday :e“ﬂﬂ.-um
EPOS = = P07 — == EPO9 — EP11 = == = T Required? equired? ?
Fluoride 2.58E+00 258603 2 58E+00 BO1E01 | 006 YES 19.22 03 YES
H2504 197604 185602 | 873604 2.52E-02 143605 | 7.68E-05 | 7.68£-05 4.49E-02 136602 | 003 No 033 03 YES
Methyl Ethyl Ketone 234601 234601 533602 | 2240 No 128 780 No
TAPs (HAPs)
1,1,2,2-Tetrachloroethane 402606 | 341605 | 341605 723805 | o014 430 No 145803
1,3-Butadiene 5.52E-03 105604 | 228604 | 22804 6.08E-03 | 1217 11 YES 1256-02
1,4-Dioxane 7.456.03 745603 170603 0.04 120 No
Acstaldehyds 341E01 | 444£04 [ 713603 | 713603 355601 372601 | 680 o
Acrolein 132601 | 418604 | 238603 | 438603 151601 0216133 | 002 YES
Arsenic 535606 | 4.0SE07 | 3.656-08 118603 | 402605 | 3.06£06 4.17E-06 5.38E-05 6.83£-07 129603 | 258 0.053 YES 299604
Benzene 3.86E-09 422604 | 197605 SESE-04 | 219E-00 | 251E04 | 734604 | 734604 | 194E-03 || 266602 | 5314 8.1 YES 3.96E-02
Benzo(a)pyrene 5.156-09 241607 | 113608 323607 | 410609 585607 | o000 22 No 133607
Beryllium 1076-08 2 41E-06 113807 323606 410E-08 S81E06 | 001 028 No 133606
Cadmium 233604 | 177605 | 7.30606 | 516602 | 221603 | 619605 | 298603 | 296E-04 | 3.76E:06 527602 | 10542 037 YES 123802
Carbon Disulfide 175601 175601 401602 096 33 No
Carbon Tetrachloride 140602 | 281606 | 313605 | 3.13805 140£02 | 2803 280 No 4.49E-03
Chiorobenzene 205606 | 25905 | 259605 539605 108603 003 46.0 No
Chioroform 19102 | 218606 | 243E05 | 243£05 192602 | 3832 290 No 538E-03
Dichlorobenzene 3.866-09 241604 | 113605 323604 | 4.10E-06 5.80E-04 132604 | 16.80 o
Ethylene Dibromide 339506 | 3.78E-05 373505 790505 | 018 27 No 158603
Formaldehyde 258606 151E02 | 7.05E-04 2026-02 | 256E-04 | 326E-03 | 450802 | 450602 130601 1BBE-00| 004 YES
Lexane 6.43E09 362601 | 169602 3B4EDL | 417601 SA7E04 | 547608 | 275603 || 1286:00 330601 792 230 No
32.00 No
Manganese 367603 | 278E-04 | 236E06 | BAIE-0L | 764E-05 | B.I4E-04 | 253801 | 102E-04 | 130E-06 1.07E+00 263601 643 00 YES
Mercury 573607 | 736608 | 30lE06 | 215604 | 520605 | 266606 | 20906 | 700E05 | 888607 347604 802605 0.00 00 No
Methy! Isobutyl Ketone 125602 125602 286603 | 7.60 Mo 0.07 520 No
Methylene Chioride 271601 | 655606 | 171605 | 171€05 271601 | 54275 | 1600 No 628602 | 039 No
Nickel 199605 | 151E06 | 180607 | 441E03 | 422604 | 241E05 | 407E-03 | 565604 | 7.17E06 551E03 252603 0.06 0.1 No
Phenol 205605 | 2.05E-05 4.09E-05 BA9E04 | 024 No
Styrene 946603 | 189606 | 201605 | 201605 | 147604 || 965603 300603 | 270 No
Toluene 13106 6.83E04 | 3.20€-05 515604 | 664E-02 | BB7EDS | 348604 | 348604 | 870603 || 775602 32602 | 1840 No 075 98.0 No
Trichlorogthene 119602 119602 | 2384 | 4000 No 272603
Vinyl Chicride 114506 | 127605 127E-05 266605 | 008 26 No 531E-04
Xylene 310605 | 1826-04 | 182604 5.70E-02 189602 | 1640 No 045 57.0 No
m-/p-Xylenes 3.34E-02 6.08E-03 || 3.95E-02 See Xylene 7.626-03 | See Xylene See Xylene
o-Xylenes 149602 222603 | 171602 See Xylene 341603 [see Xylene See Nylene

31 These tables were included in the Application at Appendix E, page 4. The format was modified to fit this document.
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The calculations in Table 16 are based on an hourly steel production rate of 80 tons per hour and annual
steel production rate of 515,000 tons per year. These production limits will be included in the permit as part
of compliance with 15A NCAC 02D .0530. Nucor did not propose any emission limits or control
specifically to reduce TAP emissions.

NCGS 143-215.107(a)(5)b requires DAQ to determine if emissions of TAP from the facility would present
an unacceptable risk to human health. For TAPs with emission rates below their respective TPERs, it is
reasonable to assume that those emissions would not present an unacceptable risk to human health. These
TAPs and their respective TPERs will be listed in the permit under a specific condition for 15A NCAC 02Q
0711.

For TAPs with emission rates greater than their respective TPER, the results of air dispersion modeling
(regardless of exemptions under 02Q .0702) can show that there is not an unacceptable risk to human health.
If the results of modeling show that there is no exceedance of an acceptable ambient level (AAL) listed in
15A NCAC 02D .1104, then it is reasonable to conclude that there is no:unacceptable risk to human health.

The air toxics dispersion modeling analysis was conducted to.evaluate ambient impacts from facility-wide
TAPs estimated to exceed TPERs outlined in 1I5A NCAC 02Q .0711. The modeling of maximum-allowable
TAPs emissions adequately demonstrates compliance with the AALS, on a source-by-source basis, for
acrolein, arsenic, benzene, 1,3-butadiene, cadmium, formaldehyde, fluorides, manganese, and sulfuric acid.
The modeling establishes maximum-allowable emission limits for each TAP on a source-by-source basis.
See Table 17 and Table 18 for emission rates used in the air dispersion modeling. The modeled impacts
from facility-wide TAPs emissions.as a percentage of AALSs are presented in Table 19.

Table 17: TAP emission rates for short-term modeling

Fluorides H1504 Acrolein Formaldehvde Manganese

Description Model ID :

Ib/hr (gfs) Ib/hr (gls) Ib/hr (g/s) 1b/hr (gis) Ib/hr (gis)
Melt shop Baghouse EPO7 8.00E-01 1.01E-01 | 421E03 | 531E-M4 nfa n'a JA4E03 | 434E-04 | 185E01 | 233E02
Emergency Fire Water Pump EP14 n'a n'a 286E04 | 3.61E05 | B36E03 | 1.05E03 | 6.52E02 | B.22E-03 na n'a
Emergency Generator 1 EP15 n/a n'a 1.54E-03 1.93E-04 | 8.77E-02 | 1.10E-02 | 9.01E-01 1.14E-01 na n/a
Emergency Generator 1 EP16 n'a n'a 1.54E-03 1.93E-04 | 877E-02 | 110E-02 | 9.01E-01 1.14E-01 na n'a
Dust Loadout - north door EP05_A n/a na na na n/a n/a n'a n/a 1.97E-03 | 249E-04
Dust Loadout - south door EP05_B n'a n'a n/a na na n/a na n/a 197E-03 | 249E-04
Scrap and Skull Cutting EP06 n'a n'a 450E05 | 5.67E-06 na n'a 5.88E07 | TA41E-08 | 539E07 | 6.79E-08
Melt shop Fugitives EPO8_1 1.90E-04 | 240E-05 | 475E05 | 5.98E-06 nfa n'a 383E05 | 483E-06 | 443E05 | 558E-06
Melt shop Fugitives EPO8 2 212E04 | 267E05 | 527EQS | 6.4E06 n/a n'a 426E05 | 537E-06 | 492E05 | 6.20E-06
Melt shop Fugitives EPO8_3 1.71E-04 | 216E-05 | 427E05 | 5.38E-06 nfa n'a 345E05 | 435E-06 | 398E05 | 5.02E-06
Melt shop Fugitives EPOS_4 1.52E-04 | 1.92E-05 | 3.80E-05 | 4.78E-06 na n'a JO0TE-05 | 3.86E-06 | 354E-05 | 446E-00
Melt shop Fugitives EPO8_5 TA1E05 | 933E-06 | 1.85E-05 | 2.33E-06 nfa n'a 1.49E-05 1.88E-06 | 1.72E-05 | 2.17E-06
Gasoline Storage Tank EP22 n/a na na na na n/a na n/a n/a n/a
Rolling mill monovent EP11 n/a n'a n'a na 324E02 | 4.08E-03 | 585E-05 | T37E-06 | 296E07 | 3.73E-08
Caster monovent EPOD n/a n'a 575E403 | T.25E04 nfa n'a 461E03 | 581E-04 | 788E02 | DO2E-03
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Table 18: TAP emission rates for long-term modeling
Description Model ID Arsenic . Benzene Cadminm 1.3-Butadiene .
tpy (gh) tpy (gls) Py (g/s) tpy g's
Melt shop Baghouse EPO7 1.22E-03 3.52E-05 4.22E-04 1.21E-05 5.18E-02 1.40E-03 na n/a
Emergency Fire Water Pump EP14 n'a n'a 251E-04 7.23E-06 n/a n/a 1.05E-04 3.03E-06
Emergency Generator 1 EP15 n'a na T.34E-04 2.11E-05 n/a n/a 2.28E-04 6.55E-06
Emergency Generator 1 EP16 n'a n/a T34E-04 2.11E-05 n/a n/a 2.28E-04 6.55E-06
Dust Loadout - north door EP0O5_A 2 88E-06 8.28E-08 n'a n'a 1.26E-04 3.61E-06 na n/a
Dust Loadout - south door EP05_B 2.88E-06 8.28E-08 n'a na 1.26E-04 3.61E-06 na na
Scrap and Skull Cutting EP06 3.65E-08 1.05E-09 3.86E-09 1.11E-10 7.30E-06 2.10E-07 n'a n/a
Melt shop Fugitives EP08_1 1.29E-07 2.10E-08 4.70E-06 1.35E-07 1.47E-05 4 24E-07 n'a n/a
Melt shop Fugitives EP0S_2 8.10E-07 2.33E-08 5.22E-06 1.50E-07 1.64E-05 4. 71E-07 na n/a
Melt shop Fugitives EP08_3 6.56E-07 1.80E-08 4.23E-06 1.22E-07 1.33E-05 3.82E-07 na n/a
Melt shop Fugitives EP0S_4 5.83E-07 1.68E-08 3.76E-06 1.08E-07 1.18E-05 3.39E-07 n'a n/a
Melt shop Fugitives EP08_5 2.84E-07 8.16E-09 1.83E-06 5.26E-08 3.73E-06 1.65E-07 na nia
Gasoline Storage Tank EP22 n'a na 1.94E-03 5.58E-05 n/a n/a na n/a
Rolling mill monovent EPI1 6.83E-07 1.97E-08 219E-02 6.30E-04 3.76E-06 1.08E-07 5.52E-03 1.59E-04
Caster monovent EP09 5.80E-05 1.67E-06 5.65E-04 1.63E-05 5.04E-04 1.71E-05 na n/a

Table 19: TAP modeling results versus AALS

o

Averaging Maximum Modeled
Pollutant Period AAL (ng/m?) Impacts % of AAL
Acrolein 1-hour 80.0 10 %
Arsenic Annual 2.1E-03 0.3%
Benzene Annual 0.12 6 %
1,3-butadiene Annual 0.44 0.1%
Cadmium Annual 0.0055 5%
Formaldehyde 1-hour 150 52 %

. 1-hour 250 0.1 %
Fluorides 24-hour 16 0.9 %
Manganese 24-hour 31 0.6 %

v ) 1-hour 100 0.2 %
Sulfuric Acid 24-hour 12 0.03 %

Based on Table 19, even considering the emission sources exempt under 02Q .0702, no AAL will be
exceeded for any TAP. Therefore, it can be concluded that there will not be an unacceptable risk to human

health.

The air quality permit will include specific conditions for 15A NCAC 02D .1100 and 02Q .0711.

Note: Per 15A NCAC 02Q .0704(c), sources exempt pursuant to 02Q .0702 are not considered when setting
limits to comply with 02D .1100. Therefore, although Nucor modeled for several pollutants and emission
sources, those modeled rates will not necessarily appear in the permit. When excluding the contributions of
exempt sources based on Table 16, only the following pollutants exceed their respective TPERS: arsenic,
benzene, cadmium, and manganese. Therefore, only these pollutants and the non-exempt sources that emit
them will be referenced in the permit under 02D .1100.
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5.2 State Ambient Air Quality Standards

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 on the regulation
of PMuo, North Carolina State Ambient Air Quality Standards (SAAQS) currently still require evaluation
of both PM1o and TSP separately in accordance with 15A NCAC 02D .0403. As such, Nucor Lexington
modeled facility-wide TSP project emissions using AERMOD to demonstrate that project impacts were
below the 24-hour and annual TSP SAAQS. Table 20 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 based on the normal operations emissions scenario.

Table 20: TSP modeled results versus SAAQS

Averaging Modeled Impacts as %
Pollutant Period SAAQS of SAAQS
24-hour 150 56 %

TSP

Annual 75 17 %
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6.0 Other Application Requirements
6.1 Zoning Consistency Determination

Per 15A NCAC 02Q .0304(b)(1), a zoning consistency determination is required for new facilities
according to NCGS 143-215.108(f). Nucor submitted a zoning consistency determination to the Planning
and Zoning Department of Davidson County on July 27, 2022.

6.2 Professional Engineer’s Seal

Pursuant to 15A NCAC 02Q .0112 “Application requiring a Professional Engineering Seal,” a professional
engineer’s seal (PE Seal) is required to seal technical portions of airpermit applications for new sources and
modifications of existing sources as defined in 02Q .0103.

The application submitted by Nucor included Form D5 “Technical Analysis to Support Permit Application,”
which includes a PE seal from Amy M. Marshall (#027844). According to the North Carolina Board of
Examiners for Engineers and Surveyors’ license lookup tool, the PE license is “‘current” through December
31, 2023.

6.3 Application Fee

Applications for new PSD facilities require an application fee. The required fee of $16,100 was received by
ePay on July 20, 2022.
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7.0 Public Notice/EPA and Affected State(s) Review

This permit application processing is conforming to the public participation requirements, pursuant to both
15A NCAC 0530 “Prevention of Significant Deterioration” and 15A NCAC 02Q .0300 “Construction and
Operation Permits.” As this application is not processed pursuant to 15A NCAC 02Q .0500 “Title V
Procedures,” none of the public participation requirements contained therein apply to the application.

A public notice for the availability of preliminary determination and the draft Title VV will be published in
a local newspaper of general circulation (The Dispatch, located in Lexington NC) for 30 days for review
and comments. A copy of the public notice will be provided to the EPA, and all local and state authorities
having authority over the location at which the proposed modification is to be constructed. Draft permit
documents will also be provided to EPA, affected states, and-all interested persons in mailing list,
maintained by the DAQ. Finally, all documents will be placed on the DEQ’s website and a complete
administrative record for the draft permit documents will be Kept for public review at the DEQ’s Winston-
Salem Regional Office for the entire public notice period.(30 days).

As this application is not processed pursuant to 15SA'NCAC 02Q .0500 “Title.V procedures”, none of the
public participation requirements contained therein apply to the application.

Appendix 4 includes the public notice and a listing of both the entities and the documents to be sent to each
listed entity for the proposed PSD major modification, satisfying the requirements in §51.166(q) “public
participation”.
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8.0 Conclusions

Based on the application submitted and the review of this proposal, NCDAQ is making a preliminary
determination that the project can be approved and the proposed permit issued. After consideration of all
comments, a final determination will be made.



Appendix 1: Emission Calculations and Emission Factors
The following calculations were performed by Nucor and included in the application as Appendix E. Any
additional information supplied by Nucor after the application was received will be clearly indicated. See

Figure 2 and Table 1 in the application review for a list of emission point ID numbers and emission source
ID numbers. The formatting of these tables has been changed slightly to fit the format of this document.

1.0 Calculations for Melt Shop Sources (ID No. ES-1)

1.1 EAF (ID No. ES-1.1) and LMF (ID No. ES-1.2)

EAF/LMF - Vents to EPO7

Inputs
Description Value Units Notes
Annual Operating Hours 8,760 hr/yr
Air Flowrate 596,227 dscfm Maximum air flowrate
Annual Steel Production Rate™ 515,000 tpy Maximum annual production rate (avg 59 tph)
Hourly Steel Production Rate'” 80 tph Maximum hourly production rate
Emissions
Emission Factor Emissions""! Emissions"!
Pollutant Source
Ib/ton (gr/dscf) Ib/hr tpy
PM (filterable) - 0.0015 7.67 33.58
PM (filterable and condensable) - 0.0052 26.57 116 BACT
PMy, (filterable and condensable) - 0.0024 12.27 53.72 BACT
PMy 5 (filterable and condensable) - 0.0024 12.27 53.72 BACT
NOy 0.3 - 24 77 BACT
co 35 - 280 901 BACT
50, 0.5 - 40 129 BACT
voC 0.3 - 24 77 BACT
COsze 438 - 35,040 112,785 BACT
Fluoride 0.01 - 0.80 2.58 3
(%) Ib/hr tpy Source

Antimony 0.0107% - 1.31E-03 5.75E-03 5
Arsenic 0.0022% - 2.70E-04 1.18E-03 5
Cadmium 0.0960% - 1.18E-02 5.16E-02 5
Chromium 0.2355% - 2.89E-02 1.27E-01 5
Cobalt 0.0014% - 1.72E-04 7.52E-04 5
Lead - 3.29E-07 1.68E-03 7.38E-03 6
Manganese 1.5093% - 1.85E-01 8.11E-01 5
Mercury 0.0004% - 4.91E-05 2.15E-04 5
Nickel 0.0082% - 1.01E-03 4.41E-03 5
Selenium 0.0002% - 2.45E-05 1.07E-04 5
Total HAPs (includes Pb) - - - 1.01
Notes
1 - Hourly emissions based on a steel production rate of 80 tph and 8,760 hr/yr.
2 - Annual emissions based on a steel production rate of 515,000 tpy and 8,760 hr/yr.
3 - Estimated based on experience at other Nucor facilities.
4 -The percent metal in the dust sample is used to represent the percent metal in the emitted PM10.
5 - Based on baghouse dust analysis for similar facility (NSFL). Emision factor = average + 2 standard devations from dust analysis.
6 - Based on stack testing for Nucor facility with similar operation. Emission factor based on stack test result plus 100% conservative factor.

Addendum to Note 3:

The following information was received on October 3, 2022 by email:

“The fluoride emission factor is based off testing at a similar Nucor micro-mill using a similar scrap and
additive mix. To account for potential variability, a conservative factor has been added based on an

engineering estimate.”

The following information was received on November 18, 2022 by email:
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“Fluoride emissions were conservatively estimated based on Nucor Sedalia. Nucor Lexington agrees with
NCDAQ that a PSD avoidance limit would be appropriate. As such, Nucor requests a fluoride emission limit
of less than 3 tons per year. Additionally, Nucor Lexington will use fluoride containing material in various
areas of the steel making process. All potential fluoride emissions from the use of fluoride containing
materials are considered in the estimated emissions discussed above.”

1.2 Refractory dumping and repair (ID No. ES-1.3)

EAF Dumping - Vents to EP07

Inputs
Description Value Units Notes
Annual Operating Hours 8,760 hr/fyr
Annual Steel Production Rate™ 515,000 tpy Maximum annual production rate (avg 59 tph)
Hourly Steel Production Ratel 80 tph Maximum hourly production rate
Annual Refractory Rate 600 tpy
Hourly Refractory Rate 0.09 tph
Emissions
Emission Factor issi m issi 2
Pollutant Emissions Emissions Notes
Ib/ton Ib/hr tpy
Total PM 8.80E-03 8.20E-04 2.64E-03 3
PM 4.30E-03 4.01E-04 1.29E-03 3
PM;s 1.60E-03 1.49E-04 4.80E-04 3
Notes

1 - Hourly emissions based on a steel production rate of 80 tph and 8,760 hr/yr.

2 - Annual emissions based on a steel production rate of 515,000 tpy and 8,760 hr/yr.

3 - Uncontrolled PM emission factors for open dust sources at iron and steel mills. Batch Drop, front end loader, low silt slag - AP-42 Table
12.5-4

EAF Repair - Vents to EP07

Inputs
Description Value Units Notes
Annual Operating Hours 8,760 hrfyr
Annual Steel Production Rate™) 515,000 tpy Maximum annual production rate (avg 59 tph)
Hourly Steel Production Rate!” 80 tph Maximum hourly production rate
Annual Refractory Rate 600 tpy
Hourly Refractory Rate 0.09 tph
Emissions
Emission Factor issions™ issions™®
Pollutant Emissions Emissions Notes
Ib/ton Ib/hr tpy
Total PM 8.80E-03 8.20E-04 2.64E-03 3
PMyg 4.30E-03 4.01E-04 1.29E-03 3
PM;5 1.60E-03 1.49E-04 4.80E-04 3
vocC 2.00E-03 1.86E-04 6.00E-04 4
Notes

1 - Hourly emissions based on a steel production rate of 80 tph and 8,760 hr/yr.

2 - Annual emissions based on a steel production rate of 515,000 tpy and 8,760 hr/yr.

3 - Uncontrolled PM emission factors for open dust sources at iron and steel mills. Batch Drop, front end loader, low silt slag - AP-42 Table

12.5-4

4 - Uncontrolled Emission Factor Listing for Criteria Air Pollutants - EIIP - 2001. (3-03-009).
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1.3 Slag dumping (ID No. ES-1.4)

Slag Dumping inside the Melt Shop - Vents to EP07

Inputs
Description Value Units Notes
Annual Operating Hours 8,760 hr/fyr
Annual Steel Production Rate!"! 515,000 tpy Maximum annual production rate (avg 59 tph)
Hourly Steel Production Rate! 80 tph Maximum hourly production rate
Slag Produced Rate 0.10 ton slag/ton steel
Annual Slag Dumping Rate 51,500 ton slag/yr
Hourly Slag Dumping Rate 8.00 ton slag/hr
Control Efficiency 70.0% % Control Efficiency for dumping inside enclosed space
Emissions
Emission Factor Control Efficiency Emissions'! Emissions'®
Pollutant Source
Ib/ton slag % Ib/hr tpy
Total PM 0.026 70.0% 0.06 0.20
PM,, 0.013 70.0% 0.03 0.10
PM, ¢ 4.60E-03 70.0% 0.01 0.04 3
Notes
1 - Hourly emissions based on a steel production rate of 80 tph and 8,760 hr/yr.
2 - Annual emissions based on a steel production rate of 515,000 tpy and 8,760 hr/yr.
3 - AP-42 Table 12.5-4, high silt slag batch drop
1.4 Melt Shop Fugitives (ID No. ES-1.5)
Meltshop Uncaptured - EPO8
HOUWRLY EMIssions" !
. PM [filterable) FiETi e PM10 PM2.5 NOx co voc s02 CO2e Fluoride Lead H2504 Mercury
Emission Source condensable]
Io/hr Infhr Ib/hr Infhr Io/hr In/hr I/fhr Iofhr In/hr Ib/hr lofhr In/hr Ib/hr
EAF/LMF 7.67E-03 2 56E-02 123602 123802 2 40E-02 2 BOE-01 200802 4.D0E-02 35.04, 258503 1 6BE-06 = 491608
Matural Gas Combustion 1.0BE-02 1.08E-02 1.0BE-D2 1.08E-D2 130E-01 1.77E-D1 1.13E-02 1.30E-03 259 - 1.07E-06 199E-04 5.5BE-07
Caster 130E-01 1.30E-01 B.32E-02 6.56E-02 - - - - - 7.30E-05 - 130E-08
Caster Spray Stack 427E-02 4 27E-02 6.83E-03 E.54E-D4 191E-04 1.54E-02 6.06E-04 5.74E-04 - - - -
EAF Dump 1.64E-05 1.64E-05 B.02E-D6 2 9BE-D6 - - - - - - -
EAF Repair 1.64E-05 1.64E-05 B.02E-D6 2.98E-D6 - - 3.73E-06 - - - -
Ladle Dump 4.53E-05 4.93E-05 2.41E-05 B.96E-D6 - - - - - - -
Ladle Repair 4 93E-05 4. 93E-05 2. 41E-05 E.96E-D6 - - 1.12E-05 - - - -
Tundish Dump 4 22E-05 4.22E-05 2.06E-D5 7.68E-D6 - - - - - - -
Tundish Repair 4 22E-05 4 22E-05 2 0BE-05 7 .68E-06 = — 3 60E-06 — - — -
Slag Dump 125E-03 1.25E-03 6.24E-04 2.21E-p4 - - — - - - -
Meltshop Material Transfers Hl 190E-06 1.99E-06 0.43E-07 14307
Total (Ib/hr) 0.19 0.21 0.11 0.09 0.15 0.47 0.05 0.04 294 2.58E-03 7.66E-05 1.99E-04 6.20E-07
ANNUAL EMISSIDNS 1!
P [filterable and .
- PM (filterable) PM10 PM2.5 NOx co vocC 502 co2e Fluoride Lead H2504 Mercury
Emission Source condensabla)
tpy toy tpy tpy oy tpy toy toy tpy oy tpy tpy oy
EAF/LMF 3.36E-02 1.16E-01 5.37E-02 5.37E-02 7.73E-02 0.01E-D1 1.29€-01 1.20E-01 113 B8.00E-04 7.3BE-06 - 2.15E-07
Natural Gas Combustion 473602 273802 473602 473802 5.71E-01 7.776-01 436502 5.71E-03 1,135 = 4 70E-06 573804 2 44505
Caster 4.17E-01 4. 17E-01 2.6BE-D1 2.11E-D1 - - - - - - 2 3BE-04 - 4.17E-08
Caster Spray Stack 1E7E-01 187E-01 2.90E-02 3.74E-03 6.16E-04 4.94E-02 1.95E-03 1.BSE-03 - - - -
EAF Dump 5.2BE-05 528605 2. 5BE-05 5.60E-06 = = = = = = -
EAF Ilepair 5.2BE-05 5.28E-05 2.5BE-05 9.60E-D6 - - 1.20€-05 - - - -
Ladle Dump 150E-04 159E-0d 7.75E-05 2 BBE-O5 - - - - - _ -
Ladle Repair 158604 159604 7.75E-05 2 88E05 = = 3.61E-05 = = = -
Tundish Dump 1.36E-04 1.36E-04 6.64E-05 2 47E-05 = = = — - —~ N
Tundish Repair 136E-04 136E-04 6.64E-05 2 47E-05 - - 3.09€-05 - - - -
Slaz Dump 402603 4.02603 2 016035 711604 = = = = = = -
Malt shop Material Transfars” B.73E-06 B.73E-06 4.13E-06 6.26E-07
Total [tpy) 0.69 077 0.40 0.32 0.65 1.73 0.18 0.14 1,248 B.00€E-04 2.50E-04 B.73E-0a 2.70E-06
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HOURLY EMISSIONS

Emission Source

o, N20 CHa

Ib/he Ib/hr lby/hr

EAF/LMF

35 0.00 0.00

Natural Gas Combustion

257.59 4.72E-03 4.94E-03

Castar

Caster Spray Stack

EAF Dump

EAF Repair

Ladle Dump

Ladle Repair

Tundish Dump

Tundish Repair

slag Dump

Meltshop Material Transfers 9

Total (Ib/hr)

293 4.72E-03 4.94E-03

ANNUAL EMISSIONS

Emission Source

€Oy N20 CH4

ey ey ey

EAFfLMF

113 0.00 0.00

Natural Gas Combustion

1,128 2.07E-02 2,16E-02

Caster

Caster Spray Stack

EAF Dump

EAF Repair

Ladle Dump

Ladle Repair

Tundish Dump

Tundizh Repair

slag Dump

Melt shop Material Transfers”

Total (tpy)

1,241 2.07E-02 2.16E-02

Notes [to Melt. Shop Fugitives]
1-Hourly emissions based on a steel production rate of 80 tph and 8,760 hr/yr.
2 - Annual emissions based on asteel production rate of 515,000 tpy and 8,760 hr/yr.

3 - Fugitive emissions assume a percentage of the total emissions are emitted as fugitive emissions. This
percentage is in.addition to the total emissions and, as such, represents worst-case emissions.
4 - Includes material transfers of carbon, fluxes, and alloys from bags to hoppers in meltshop.

Addendum to Note 3:

The following information was received by email on September 2, 2022:

“To reflect a conservative emissions scenario for modeling purposes, melt shop fugitive emissions were
estimated by designating a percentage of emissions from each emission source within the meltshop building
to also be released as uncaptured emissions from the melt shop building. This approach represents a worst-
case emissions scenario from both the melt shop building (i.e., melt shop fugitives) and the emission points.

The specific percentages used for such emissions and associated with such melt shop equipment/activities

were based on engineering estimates to reinforce a worst-case scenario, and were as follows:

Melt Shop Source

Percentage Uncaptured

EAF/LMF 0.10%
Natural Gas Combustion 2%
Caster 2%
Caster Spray Stack 2%
EAF Dump 2%
EAF Repair 2%
Ladle Dump 2%
Ladle Repair 2%
Tundish Dump 2%
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Tundish Repair 2%
Slag Dump 2%
Melt shop Material Transfers 0.10%

1.5 Natural gas use in Melt Shop (ID No. ES-1.6)

See Section 12.0 for emission calculations for natural gas combustion.
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DRAFT

2.1 Caster (ID No. ES-2-1)

Caster - Vents to EP09

Inputs
Description Value Units Notes
Annual Operating Hours 8,760 hr/fyr
Annual Steel Production Rate'” 515,000 tpy Maximum annual production rate (avg 59 tph)
Hourly Steel Production Rate! 80 tph Maximum hourly production rate
Emissions
Emission Factor Emissions'” Emissions)
Pollutant Source
Ib/ton Ib/hr tpy
Total PM 0.081 6.48 20.86 3
PMyq 0.052 4.16 13.39 3
PM, 5 0.041 3.28 10.56 3
(%)™ (Ib/hr) (tpy) Source
Antimony 0.00008% 5.18E-06 1.67E-05 5
Arsenic 0.00002% 1.30E-06 4.17E-06 5
Cadmium 0.00143% 9.27E-05 2.98E-04 5
Chromium 0.06750% 4.37E-03 1.41E-02 5
Cobalt 0.00330% 2.14E-04 6.88E-04 5
Lead 0.05700% 3.69E-03 1.19E-02 5
Manganese 1.21500% 7.87E-02 2.53E-01 5
Mercury 0.0000100% 6.48E-07 2.09E-06 5
Nickel 0.01950% 1.26E-03 4.07E-03 5
Selenium 0.00015% 9.72E-06 3.13E-05 5
Total HAPs - - 2.84E-01 -
Notes

1 - Hourly emissions based on a steel production rate of 80 tph and 8,760 hr/yr.

2 - Annual emissions based on a steel production rate of 515,000 tpy and 8,760 hr/yr.

3 - Nucor SC. Emission factors developed based on production operations.

4 - The percent metal in the dust sample is used to represent the percent metal in the emitted PM10.

5 - Based on crane rail dust analysis for similar facility (NSFL). Emission factor = sample result x 1.5 (conservative factor)

Emission factor development

Fugitive emissions from Nucor Steel, Huger, 5C

Nucor 5C Process Rate 500.00 ton/hr
Caster Hood Capture Efficiency 98.00% %

Emission Rate Fugitive Emission Total Emission

Pollutant
(Ib/hr) Factor (Ib/ton) Factor (Ib/ton)

Total PM 0.81 1.62E-03 0.081
PM10 0.52 1.04E-03 0.052
PM2.5 0.41 8.20E-04 0.041

Addendum to Emission factor development:

The following information was received on October 3, 2022 by email:

“Quantifying emissions from the caster is difficult. To better understand emissions from the caster, Nucor
conducted an engineering study to quantify uncaptured emissions from the caster at Nucor SC. Since there is
no hood at Nucor Lexington, the uncaptured emission rate is converted to a total emission factor using a
capture efficiency of 98%. Nucor believes this is the best available data to represent emissions from the caster.
Furthermore, Nucor SC is a much larger facility (500 tph) than Nucor Lexington (80 tph), and thus, represents
a conservative estimate.”
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2.2 Ladle and tundish refractory dumping (ID No. ES-2-2)

Ladle Dumping - Vents to EP09

Inputs
Description Value Units Notes
Annual Operating Hours 8,760 hr/yr
Annual Steel Production Ratel” 515,000 tpy Maximum annual production rate (avg 59 tph)
Hourly Steel Production Rate'? 80 tph Maximum hourly production rate
Annual Refractory Rate 1,803 tpy
Hourly Refractory Rate 0.28 tph
Emissions
Emissi Fact — [1] - [2]
Pollutant mission Factor Emissions Emissions Notes
Ib/ton Ib/hr tpy
Total PM 8.80E-03 2.46E-03 7.93E-03 3
PMy, 4.30E-03 1.20E-03 3.88E-03 3
PM, ¢ 1.60E-03 4.48E-04 1.44E-03 3
Notes

1 - Hourly emissions based on a steel production rate of 80 tph and 8,760 hr/yr.
2 - Annual emissions based on a steel production rate of 515,000 tpy and 8,760 hr/yr.

3 - Uncontrolled PM emission factors for open dust sources at iron and steel mills. Batch Drop, front end loader, low silt slag - AP-42 Table
12.5-4

Tundish Dumping - Vents to EP09

Inputs
Description Value Units Notes
Annual Operating Hours 8,760 hrs/yr
Annual Steel Production Ratel” 515,000 tpy Maximum annual production rate (avg 59 tph)
Hourly Steel Production Ratel) 80 tph Maximum hourly production rate
Annual Refractory Rate 1,545 tpy
Hourly Refractory Rate 0.24 tph
Emissions
= 1] 1
Pollutant Emission Factor Emissions Emissions o
Ib/ton Ib/hr tpy
Total PM 8.80E-03 2.11E-03 6.80E-03 3
PMyg 4.30E-03 1.03E-03 3.32E-03 3
PM, 5 1.60E-03 3.84E-04 1.24E-03 3
Notes

1 - Hourly emissions based on a steel production rate of 80 tph and 8,760 hr/yr.
2 - Annual emissions based on a steel production rate of 515,000 tpy and 8,760 hr/yr.

3 - Uncontrolled PM emission factors for open dust sources at iron and steel mills. Batch Drop, front end loader, low silt slag - AP-42 Table 12.5-4
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2.3 Ladle and tundish refractory repair (ID No. ES-2-3)

Ladle Repair Station - Vents to EP09

Inputs
Description Value Units Notes
Annual Operating Hours 8,760 hrfyr
Annual Steel Production Rate'"! 515,000 tpy Maximum annual production rate (avg 59 tph)
Hourly Steel Production Ratel®! 80 tph Maximum hourly production rate
Annual Refractory Rate 1,803 tpy
Hourly Refractory Rate 0.28 tph
Emissions
Emission Factor Emissions Emissions
Pollutant Notes
Ib/ton Ib/hr tpy
Total PM 8.80E-03 2.46E-03 7.93E-03 3
PM.q 4.30E-03 1.20E-03 3.88E-03 3
PM, ¢ 1.60E-03 4.48E-04 1.44E-03 3
VoC 2.00E-03 5.60E-04 1.80E-03 4
Notes

1 - Hourly emissions based on a steel production rate of 80 tph and 8,760 hr/yr.

2 - Annual emissions based on a steel production rate of 515,000 tpy and 8,760 hr/yr.

3 - Uncontrolled PM emission factors for open dust sources at iron and steel mills. Batch Drop, front end loader, low silt slag - AP-42
Table 12.5-4.

4 - Uncontrolled Emission Factor Listing for Criteria Air Pollutants - EIIP - 2001. (3-03-009).

Tundish Repair Station - Vents to EP09

Inputs
Description Value Units Notes
Annual Operating Hours 8,760 hr/fyr
Annual Steel Production Rate'” 515,000 tpy Maximum annual production rate (avg 59 tph)
Hourly Steel Production Rate! 80 tph Maximum hourly production rate
Annual Refractory Rate 1,545 tpy
Hourly Refractory Rate 0.24 tph
Emission Factor Emissions Emissions
Pollutant Notes
Ib/ton Ib/hr tpy
Total PM 8.80E-03 2.11E-03 6.80E-03 3
PMyq 4.30E-03 1.03E-03 3.32E-03 3
PM; 5 1.60E-03 3.84E-04 1.24E-03 3
VOC 2.00E-03 4.80E-04 1.55E-03 4
Notes

1 - Hourly emissions based on a steel production rate of 80 tph and 8,760 hr/yr.

2 - Annual emissions based on a steel production rate of 515,000 tpy and 8,760 hr/yr.

3 - Uncontrolled PM emission factors for open dust sources at iron and steel mills. Batch Drop, front end loader, low silt slag - AP-42 Table
12.5-4.

4 - Uncontrolled Emission Factor Listing for Criteria Air Pollutants - EIIP - 2001. (3-03-009).

2.4 Natural gas usage in Casting Operations (ID No. ES-2.4)

See Section 12.0 for emission calculations for natural gas combustion.
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3.0 Calculations for Water spray chamber below caster and caster spray
stack (ID No. ES-3)

Caster Spray Stack - EP10

Inputs
Value Units Source
Annual Hours of Operation 8,760 hr/yr
Exhaust Flow Rate 26,486 scfm Design specifications
Annual Steel Production Rate™! 515,000 tpy Maximum annual production rate (avg 59 tph)
Hourly Steel Production Rate® 80 tph Maximum hourly production rate
Percent of Filterable PM that is PM g 16% % Reisman and Frisbie PM factors on spray vents
Percent of Filterable PM that is PM;5 2% % Reisman and Frisbie PM factors on spray vents
Emissions
Emission Factor Emissions'” Emissions™)
Pollutant Source
gr/dscf Ib/hr tpy
Total PM (filterable) 9.40E-03 2.13 9.35 3
PM,, (filterable) 1.50E-03 0.34 1.50 3,4
PM, 5 (filterable) 1.88E-04 0.04 0.19 3,4
Pollutant Ib/ton Ib/hr tpy
NOx 1.20E-04 0.01 0.03 5
co 9.60E-03 0.77 2.47 5
vocC 3.78E-04 0.03 0.10 5
S02 3.59E-04 0.03 0.09 5
Notes

1 - Hourly emissions based on a steel production rate of 80 tph and 8,760 hr/yr.

2 - Annual emissions based on a steel production rate of 515,000 tpy and 8,760 hr/yr.

3 - Based on stack testing data (2018 to 2020) for similar operations. Emission factor based average result plus 2 standard deviations.
4 - PMy, and PM, ; emission factors developed from PM emission factor and Reisman and Frisbie factors. Compliance with PM ,, and
PM, s emission rates for spray stacks is based on PM emission rate and Resiman and Frisbie factor.

5 - Emission factor developed using data from Nucor Crawfordsville, IN, stack test.

Addendum to Note 3, 4, and 5

“[due to] the.inherent design and operation of caster spray stacks, stack tests can only be completed for
filterable PM. As such, emission factors for PM were based on the average of stack tests conducted between
2018 and 2020 plus two standard deviations. Emissions factors for PM1, and PM2 s were quantified using
Reisman and Frisbie factors for the percent of filterable PM that is PMio0or PM2s.” (Application at 4-5)
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4.0 Calculations for Rolling Operations (ID No. ES-4)
4.1 Rolling Mill

Rolling Mill Vent - EP11

Inputs

Description Value Units Notes

Annual Operating Hours 8,760 hrs/yr

Annual Steel Production Ratel? 515,000 ton/yr Maximum annual production rate (avg 39 tph)
Hourly Steel Production Ratel? 20 tons/hr Maximum hourly preduction rate

Oil Purchased Per Steel Produced 4.13E-04 ton cil/ton steel Based on cil usage rates from similar facility
Oil and Grease Total 212.70 tons/yr 0Oil/steel rate from NE x annual production rate
Design Air Turnover Rate 55.1 volumes/hr Accepted Industry Standard for Mini Mill Rolling Mills
Building Volumsa 2,320,890 it

Maonovent Exhaust Flow Rate 2,130,202 acfm

Monovent Exhaust Flow Rate 1,894,210 dscfm

Maoisture Content 0.019 %

Actual Pressure 143 psi

Temp 108.0 °F

Percent of Total PM that is PMy, 95% % 1

Percent of Total PM that is PMas 37% % 1
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4.1 Rolling Mill (continued)

Emiusizm o and Grease Liage Service Cofting Torches' Tital Rl A1
e R——— —— —— —— — — —
Pollutam o ol O & Motes
Ibfvan Ikhr L Ikhe Iy b ey
Grease)
Total PM 1 5EE1 117 4.08 5.93E-03 LEDE-0T 117 4.11 1.3
il abiks i 14%E01 114 168 1.14 .68 i
Condinsakle P 158E-03 aid il 013 Dl
Pty 151E02 Lo 158 5.93E-03 LE0E-0Z 11 3,80
Pty 5 BEE-03 047 151 5.93E-03 LEDE-0T X 154 1.3
NG, TA0E-0F [k [=1 ] 034 ]
o 6.55E-03 [Fe) 6.55E -0 O 3
S0F £E8E -4 LOSE03 & E8E-04 LOSE-E 3
463N LIS 465 &9 03 1 88E-00 115 9.67 L3
7 ABE-05 3 A4E-04 7. 46E-0E A 34E4
3. 90E 47 LTE-D6 3. 90E-0F LTLECE 3
SAE0 410 $3E0 410 3
LT3 TEXEN3 LT 1SIE08 3
T.06% 343 1500 L7903 7. 86E-05 343 1509 i3
85.74 37 3416 a1 180 TES 40 CFR 98 Subpan &
e L1108 5 3303 [FE] 5 33E-00 [FE] 2
HAP [oll and gredss ssaps)
1,5 Bundions LO03% 126E-08 552E-08 2
1,4 Dhumani [ 170608 1A4SE-08 2
L 360N 1.77E-G 034 2
e LEE 22060 2
Acrolein D67 3. 24E-02 014 2
Benzens [ 1E3E-6 TATE-E 500608 LA9E00 3,3
Brosmoborm (e LS8 2 EIE0 2
i ik DLOE2S AOLE-0F [RE] 2
Carton Telrachioride LT 31908 LA0E-C0 2
Dl naathane [ 18108 TS1E-08 2
hkiafeim L0 436608 1 S1E0 2
ihloramethars (e 5E5E-08 LATELE 2
Eirdben e LOEN L94E-G8 L2900 2
Hanane Lt 140603 615608 8 52E-00 L 3,3
- - Mlaia DLoEsL TEZE-OF 3 33E00 2
huthanal [ 4 43E-00 019 2
Msthrglane Chiotide LN 6 19E-00 o 2
il babuld Katena LO0EN 186E-08 L 25E-00 2
LN & FEE4T LoGE-06 L0635 L27E-00 3,3
oy LT 34E-8 L4900 2
Syt [ LiGE-38 9 46E-08
Talusn LoEIN LESE-6 136606 152E-00 6.E4E- 3,3
Trichlor pethane DLODESL LI2E-08 LASE-OF 2
Ry [rsstur ga covmbubics)
E-biuthdn ach e 1LETE-E EJ0E-08 LATEDE E 20608 3
-bAathidch ol e 1 A0E-09 EASE-09 14008 EASE-D0 3
¥ 13-Dirmthydbenz| alanthraome 1 ISE-06 E4TE-OE 135608 S4TE-OE E]
Somaphtar 140608 £ 15E-08 14008 [ET] 3
Acrtaa ph b e 1 A0E09 £ 15E-08 140608 6 A5E-08 3
LETE-09 EI0E-00 1ETE-8 A I0E-08 3
140609 £.15E-09 1L A0E -8 B ASE-C8 3
9.36E-10 & 10E 08 8 36E-30 A A0E-8 3
1 ADE ¥ &€ 15E08 1 A0 & 15E.08 3
Bencoli b ijperylme 9 36E-10 4 10E-0% 9 36E-30 A A0E-08 E]
By ook Pt i e 1 ADE -8 £ 15E-08 14008 £ A5E-08 3
iy 140608 £.15E-08 140608 E.ASE-08 3
Cibencoda hlanthracena 936E-10 4 1008 9 38E-10 4 A0E-08 E]
Dichinroben: e S.36E-07 A LDE-DE S_36E-07 A LDE-DE £l
Flucr anthens T L0206 ET ] LORE-GE 3
Flucreni LABE-0 95708 LABE-08 ASTELR 3
i alditiyds S.ESE-05 L56E-04 585E-05 L56E-4 3
Iy 1,1, 3-cd|jpyrans 140609 £.15E-09 1A0E-08 B ASE-C8 3
Phananthiens 13306 5 E1E06 13308 SE1E-0E 3
e & S0F 0 1 HEDE 3 S8 1 HE08 3
Arianic 156647 £.83E-07 1.56E-07 6.83E-OT 3
B lium 9. 36E 08 £ 10E-08 8 36E-08 AA0E-CE 3
Cadmium ES8E4T 3. 76E-06 ES8E-O7 3 76E-E 3
heamium 1 06E 36 4 THEDE 10006 4 TRE6 3
okt 6.55E-06 LATET £.55E-06 LETELT 3
Man garsse T96E4T 13006 196E-07 LI0E-06 3
Marcuny LOBEAT ES8E0T LOSE-OT BSREOT 3
ksl 1 ESHE-06 TATE-D6 1E4E-D6 LATE-06 El
Saunium LATE-OE EJ0E-08 LATE-0E 220608 3
Total H&Fs LEE £45E-03 LEE

Notes

1-PM10/PM2.5 is 95%/37% of Total PM (filterable and condensable) per testing and speciation data collected at Nucor Texas facility.

2 - Based on an analysis of monovent testing for VOC and speciated HAP/TAP conducted at several Nucor facilities and the EPA paper
Volatilized Lubricant Emissions from Steel Rolling Operations by Mackus and Joshi, 1980.

3 - Natural gas combustion emissions for service cutting torches from AP-42 Tables 1.4-1 to 3 and 40 CFR 98, Subpart A.

4 - Emission factors for natural gas combustion emissions for service cutting torches are shown on the Natural Gas Summary worksheet.

4.2 Natural gas usage in the Rolling Mill (ID No. ES-4.2)

See Section 12.0 for emission calculations for natural gas combustion.
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5.0 Calculations for Natural gas-fired torches for scrap and skull cutting (1D

No. ES-5)

Scrap Cutting - EP06

Inputs
Description WValue Units
Matural Gas Heating Value 1,020 Bru/scf
Annual Hours of Operation 8,760 hrfyr
Total Rated Heat Capacity (maximum, all cutting torches) 0.50 MMBtu/hr
Summary of Equipment
. Peak Flowrate Peak Power

Linit [sct/min) [MMBtu/hr)

Cutting Torches (maximum, all cutting torches torch) 817 0.50

Emissions
Pollutant Emission Factor issions Emiissions
= Source

Scrap Cutting Ib/10° scf Ib/MMBtu Ie/hr tpy
Total PM 76 7.45E-03 3.73e-03 0.02 AP-32 Table 1.4-2
PM,; 76 7.45E-03 3.73E-03 0.0z AP-32 Table 1.4-2
PM:s 7.6 7.45E-03 3.73E-03 0.02 AP-32 Table 1.4-2
MO, 100 9.B0E-02 0.05 021 AP-33 Table 1.4-1
co 24 B.24E-02 0.04 0.18 AP-32 Table 1.4-1
Voo 55 5.33E-03 2 70E-03 1.13E-02 AP-42 Table 1.4-2
50, 0.6 5.B3E-04 2.94E-04 1.23E-03 AP-32 Table 1.4-2
H2504 - - 4 50E-05 1.97E-04 Mass Balance
Lead 5.00E-04 4 90E-07 2 45E-07 1.07E-06 AP-33 Table 1.4-2
coy 120,000 118 59 258 AP-42 Table 1.4-2
N,O 22 2 16E-03 1.03E-03 4.72E-03 AP-42 Table 1.4-2
CH, 23 2 25E-03 1.13E-03 4.94E-03 AP-33 Table 1.4-2
Coye - - 59.17 259.18 40 CFR 98 Subpart A
2-Methylnaphthalene 2.40E-05 2.4E-08 12E-08 5.2E-0B AP-32 Table 1.4-2
3-Methylcholanthrene 1.80E-06 1.BE-09 8.8E-10 3.5E-09 AP-42 Table 1.4-3
7,12-Dimethylbenz(ajanthracene 1.60E-05 1.6E-08 T.BE-09 3.4E-08 AP-32 Table 1.4-3
Acenaphthensa 1.BOE-06 1.BE-09 &.BE-10 3.5E-09 AP-33 Table 1.4-3
Acenaphthylene 1.80E-06 1EE-09 2.8E-10 3.9e-09 AP-32 Table 1.4-2
Anthracene 2 40E-06 2 4E-09 1.2E-09 5.2E-09 AP-32 Table 1.4-3
Benz[ajanthracens 1.80E-06 1.BE-09 8.8BE-10 3.5E-09 AP-42 Table 1.4-3
Benzene 21E-03 21E-06 1.0E-06 4 5E-08 AP-33 Table 1.4-3
Benzo{a)pyrens 1.2E-06 1.2E-09 5.5E-10 2.6E-09 AP-32 Table 1.4-3
Benzo|b)fluoranthene 1 8BE-06 1.8E-09 &.BE-10 3.5E-08 AP-32 Table 1.4-3
Benzolg,h,i)perylene 1.2E-06 1.2E-09 5.5E-10 26E-08 AP-42 Table 1.4-3
Benzo{klfluoranthene 1.BE-06 1BE-09 &.8E-10 3.5E-09 AP-33 Table 1.4-3
Chrysene 1.BE-06 1.BE-09 &.BE-10 3.5E-09 AP-33 Table 1.4-3
Dibenzola,hjanthracene 1.2E-06 1.2E-09 5.5E-10 2.8E-0% AP-32 Table 1.4-3
Dichlorobenzene 12E-03 12E-06 5.5E-07 2.6E-D6 AP-42 Table 1.4-3
Flugranthene 3.0E-06 2.5E-09 15E-09 6.4E-09 AP-32 Table 1.4-3
Flugreng 2.BE-06 2.7E-08 14E-09 &.0E-089 AP-33 Table 1.4-3
Formaldehyde T.5E-02 T.4E-05 3.7E-05 16E-04 AP-32 Table 1.4-3
Hexane 1.8E+00 1BE-02 2.8E-04 3.9E-03 AP-32 Table 1.4-2
Indenol1,2,3-cd)pyrene 1.BE-06 1.BE-09 8.8E-10 3.5E-09 AP-42 Table 1.4-3
Maphthalene 6.1E-04 6.0E-07 3.0E-07 1.3E-06 AP-32 Table 1.4-3
Phenanthrena 17E-05 17E-08 &.3E-09 3.7E-08 AP-42 Table 1.4-3
Pyrena 5.0E-06 4 .5E-09 25E-08 1.1E-08 AP-32 Table 1.4-3
Toluene 3.4E-03 3.3E-06 1.7E-D6 7.3E-06 AP-32 Table 1.4-3
Arsenic 2.0E-04 2.0E-07 9.BE-08 4 3E-07 AP-32 Table 1.4-3
Beryllium 1.2E-05 1.2E-08 5.5E-09 2.6E-08 AP-33 Table 1.4-3
Cadmium 1.1E-03 1.1E-06 5. 4E-07 2.4E-08 AP-32 Table 1.4-3
Chromium 14E-02 14E-06 ©6.9E-07 3.0E-06 AP-32 Table 1.4-2
Cobalt 8.4E-05 8.2E-08 4.1E-08 1.8E-07 AP-32 Table 1.4-3
MManganese 3.BE-04 3.7E-07 1.3E-07 &.2E-07 AP-33 Table 1.4-3
Mercury 2.8E-04 25E-07 13E-07 5.6E-07 AP-33 Table 1.4-3
Nickel 21E-03 2.1E-06 1.0E-06 4.5E-06 AP-32 Table 1.4-2
Selenium 2 4E-05 2 4E-08 1.2E-08 5.2E-08 AP-32 Table 1.4-3
Total HAPs (including Pb) - - - 41E-03 -
502 Mist (EAF, Preheaters, Dryers, Torches)
502 +1/202=503
502 + H20 = H2504

so2 T T—— SO3created 12504 created
MW_502 641 (1is,/hr) (1s,/hr) (Ib/hr) (Ib/hr) |
MW, 503 0.1 2.94E-04 2.94E-05 3.62E-05 4.50E-05 |
MW, H2504 581 *Assumes 10% of 502 is converted to $03 and 100% of 503 is converted to H2504
*Percent 502 to 503 (%) 10%
*Percent 503 to H2504 (%) 1005
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6.0 Calculations for Cooling Towers (ID No. ES-6)

6.1 Cooling Tower 1 (ID No. ES-6-1)

Cooling Tower 1 - EP12

* non-cantact

Cooling Tower Emissions

Coaling Tower Circulation =

Design Spedification (gpm]

Drift =
Cellls = 4
Water lost due to drift = 018 gpm
Water density = 834 Ib/galian
Pounds of water los 151 Ik H2O per minute
Solids density = 300 ppm
Cycles of Concentration = 5
1.50€-03 |b solids per pound H20
Emissions PM 2.27E-03 b per minute
0.136 b per hour
3.406-02 b per hour per cell
0.0 ton per year
0145 ton per year per cell
Emizsions PM10/PMLS 1. 64E-03 b per minute
010 b per hour
2 47E-02 b per hour per cell
0.43 ton per year
0.208 ton per year per cell

it is assumed PM2.5 is equal to PAMID

Reiuman & Frishie Method |Calculating Realistic P10 Emissions from Cooling Towers)

EFRI Droplet Diameter [um) Um:lﬁ,vclunz Droplet Mass (pg) [3) Farticle hass .SD 4 Particle Usljmj::::: ERIE Mz
’ [wm) [2] e Vug) [4] ‘il Larmee [jpumi} - ' Emaller
10| 524| 5.24E-04) 7.85E-07) 10,36 0.880 o
20 4,189 4.18€-03] 6. 2BE-D 284 1.760 0,156
30) 14,137 1.41E-02] 2. 12E-05 4,54 2.640 0.226
40| 33,510, 3.35E-02] . 03E-05) X285 3521 0.514
50| 65,450/ 6. S4E-03 9 82E-05 44 G2 4.401 1818
&0| 113,087 1.13E-01] 1. 70€-04) 77.11] 5.181 5.702
70| 175,554 1.B0E-01] 2 G5E-04) 12245 6.161 21 348
90| 381,704 3.B2E-01] 5.73E-04) 26025 7821 49811
110 E96,910 6.97E-01] 1.05E-03) 47517 9682 70.509)
130 E 1.15E+00)| 1.73E-03 78433 11.442 B2.023
150| 1,767,146 LI7E+D0| 120487 13.202 E8.012]
1a0| 3,053,628 3.05E+00| 4.58E-03) 208202 15.843 1.032]
10| 4,846 0d8 ASE+D]) 7. 27E-03) 3,306.17) ig.483 52 468
240 7,138,229 F_24E+00) 1.05€-03] 4,535 16 21.124 94061
270 110,305 955 103E+01] 7036 81] 23.764 54589
200 14,137 167 1 41E+01] 2.126-03 8.638.98 26404 95 288
350 22,445 298 2 24E+01)] 3.37E-03 15,306.34 97.011]
400 33,510,322 3.35E+01)] 5.03E-02] 22,B47.95 98.34
450 47,712,938/ 4.7 TE+D1 7.1EE-02) 29.071]
S00) 65,445,847 E.54E+01] 5.82E-02) 23.071]
00| 113,097,334 1 13E+02] TOE-01 100|

PRALD

wd = |{x2-xl)*(y3

xl
¥l
x2
¥2
x3
w3

flx3-x1) +yl

2,682
0508
10
72591
11.442
82.023
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6.2 Cooling Tower 2 (IE. No. ES-6-2)

Cooling Tower 2 - EP13

* contact

Cooling Tower Emissions

Cooling Tewer Circulation =

Design Specification (gpm]

Drift = "
Cellls = 2
Water lost due to drift = 0.04 gpm
Water density = 8.34 Ib/gallan
Pounds of water las 0.32 |b H20 per minute
Saolids density = 300 pRm
Cycles of Concentration = 5
1.50€-03 |b solids per pound M20
Emissions PM 4 81E-04 b per minute
0.025 b per hour
0.014 b per hour per cell
0.13 ton per year
0.063 ton per year per cell
Emissions PRALO/FMIS 3. 45€-0d4 b per minute
0.02 b per hour
1.05E-02 b per hour per cell
0.09 ton per year
0046 ton per year per cell

*It s assumed PM2.5 is equal to PRLD

Resisman & Frisbie Method | Calculating Realistic FM 10 Emissions from Cooling Towers)

Solid Particle

EPRI Droplet Diameter [jamj Um:l:,::‘:;nz Droplet Mass (pg) 13) Partic .e e -i.:h_j_::?‘":: U'-"'“e_‘_flf (pamj EP:‘,I_;::.:“
10| 524| 5. 2aE-04) 1035 0.880 0
20| 4,189 4.15€-03] 2.B6] 1.760 0156
30| 14,137 1.41E-02 9,64 2,640 0.226)
A0 33,510, 3.35E-02] X285 3821 0.514
50 65,450/ 6. 54E-02| 44,67 4.401 1.816
G0| 113,087 1.13E-01] ¥7.11] 531 5.702
70| 175,564 1.B0E-01] 122 45 6.161 11 348
30| 381,704 3.B2E-01] 26025 7821 49811

110 E96,910 §.97E-01] 475.17 9.682 T0.509)
130 1,150,347 1 1SE+00)| 78433 11442 2.023)
150 1,767,145 1.7 7E+00)| 120487 13.202 E8.012|
180| 3,053,628 DSE+00)| 20820 15.843 ©1.032]
210 4,845,048 4. A5E+00| 3,306.17 1B.483 92468
240 7,238,229 F_2AE+D0)| 4,835 16 21124 54051
270 110,305 995 103E+01] 700681 23.764 94589
200 14,137 167 1 41E+01)] 2.126-03 9,638.98 26.404 95 288
350 22,445 298 2 24E+01)] 3.37E-03 15,306.34 30,805 97.011]
400 33,510,312 3 35E+01)] 5.03E-03] 2284795 35.206 98.34
450 47,712,938 4.7 TE+D]] T.1GE-02] 32,531.55 35,607 29.071
S00) £5,440,847) E.54E+01 S.82E-02) 44,624.50) 44.007 29.071]
G00) 113,087,335 L13E+02] DE-01 7711182 52809 100

PMIL0
w2 = ((k2-aL)* [y3-yLx3-al) + vl

=1 9,682
¥l 70,509
2 10
¥2 T2.591
x3 11.447
¥3 82.023
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7.0 Calculations for Silos (ID No. ES-7)

7.1 Two carbon storage silos (ID No. ES-7-1)

Carbon Silo 1 - EPO3

Inputs
Description Value Units
Annual Operating Hours 8,760 hrfyr
Stack Exhaust Flow Rate 600 dscfm
Emissions
Emission _ -
Pollutant Factor R i Source
(gr/dscf) (Ib/hr) (tpy)
PM 0.005 0.03 0.11 1
PM g 0.005 0.03 0.11 1
PM, ¢ 0.005 0.03 0.11 1
MNotes

1 - BACT rate of 0.005 gr/dscf = grain loading on bin vent filters

Carbon Silo 2 - EPO3

Inputs
Description Value Units
Annual Operating Hours 8,760 hrfyr
Stack Exhaust Flow Rate 600 dscfm
Emissions
Emission . .
Pollutant Factor Sl Tl Source
(gr/dscf) (Ib/hr) (tpy)
P 0.005 0.03 0.11 1
P, 0.005 0.03 0.11 1
PM; g 0.005 0.03 0.11 1
Notes

1 - BACT rate of 0.005 gr/dscf = grain loading on bin vent filters



Appendix 1, continued, to Preliminary Determination and Review of Application 2900394.22A

Emission Calculations and Emission Factors

Page 16 of 43

7.2 Two flux storage silos (ID No. ES-7-2)

Flux Silo 1 - EP04

Inputs

Description Value Units

Annual Operating Hours 8,760 hrfyr

Stack Exhaust Flow Rate 600 dscfm

Emissions
Emission L. L.

Pollutant Factor ] R Source
(gr/dscf) | (Ib/hr) (tpy)

P 0.005 0.03 0.11

PM g 0.005 0.03 0.11

PM, . 0.005 0.03 0.11

Notes

1 - BACT rate of 0.005 gr/dscf = grain loading on bin vent filters

Flux Silo 2 - EP0O4

Inputs

Description Value Units

Annual Operating Hours 8,760 hr/yr

Stack Exhaust Flow Rate 600 dscfm

Emissions
Emission .. L.

Pollutant Factor i R Source
(gr/dscf) | (Ib/hr) (tpy)

PM 0.005 0.03 0.11 1

PM g 0.005 0.03 0.11 1

PM; ¢ 0.005 0.03 0.11 1

Notes

1 - BACT rate of 0.005 gr/dscf = grain loading on hin vent filters




Appendix 1, continued, to Preliminary Determination and Review of Application 2900394.22A DRAFT
Emission Calculations and Emission Factors
Page 17 of 43

7.3 Baghouse dust silo and dust loadout (ID No. ES-7-3)

Dust Silo - EP05

Inputs
Description Value Units
Annual Operating Hours 8,760 hrfyr
Stack Exhaust Flow Rate 1,296 dscfm
Control Eifitientv'“ 0% %
Emissions

Emission Factor Emissions Emissions
Pollutant = Ib/hr = Source
P 0.005 5.55E-02 2.43E-01 2
Py 0.005 5.55E-02 2.43E-01 2
PM, . 0.005 5.55E-02 2.43E-01 2
Metals % Ib/hr tpy Source
Antimony 0.0107% 5.94E-06 2.60E-05 3
Arsenic 0.0022% 1.22E-06 5.35E-06 3
Cadmium 0.0960% 5.33E-05 2.34E-04 3
Chromium 0.2355% 1.31E-04 5.73E-04 3
Cobalt 0.0014% 7.78E-07 3.41E-06 3
Lead 0.9072% 5.04E-04 2.21E-03 3
Manganese 1.5093% 8.38E-04 3.67E-03 3
Mercury 0.0004% 2.22E-07 9.73E-07 3
Nickel 0.0082% 4.55E-06 1.99E-05 3
Selenium 0.0002% 1.11E-07 4. 87E-07 3
Total HAPs - - 6.74E-03 -
Notes

1 - Bin vent on silo vents inside building. No emissions reduction taken for this control.
2 - BACT rate of 0.005 gr/dscf = grain loading on bin vent filters

3 - HAP metals estimated based on analysis of baghouse dust for NSFL (2021-2022). The percent metal in the dust sample is used to
represent the percent metal in the emitted PM.
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Baghouse Dust Loadout - EP0O5

Inputs
Description Value Units Notes
Annual Operating Hours 8,760 hrfyr
Annual Steel Production Rate! 515,000 toy Maximum annual production rate (avg 59 tph)
Hourly Steel Production Rate' 80 tph Maximum hourly production rate
Dust Production Rate 55 Ib dust/ton steel
Annual Dust Loadout Rate 14,163 ton dust/yr Annual steel production rate x dust production rate
Hourly Dust Loadout Rate 2.20 ton dust/hr Hourly steel production rate x dust production rate
Control Efficiency 0% ton dust/hr Loadout occurs within enclosed building
Emissions
Pollutant Emission Factor Emissions'” Emissions” Source
(Ib/ton dust) (Ib/hr) (tpy)
PM 0.0260 5.72E-03 1.84E-02 3
PM 0.013 2.86E-03 9.21E-03 3
P ¢ 0.0046 1.01E-03 3.26E-03 3
Metals % (Ib/hr) (tpy) Source
Antimony 0.0107% B6.12E-07 1.97E-06 4
Arsenic 0.0022% 1.26E-07 4.05E-07 4
Cadmium 0.0960% 5.49E-06 1.77E-05 4
Chromium 0.2355% 1.35E-05 4.34E-05 4
Cobalt 0.0014% 8.01E-08 2.58E-07 4
Lead 0.9072% 5.19E-05 1.67E-04 4
Manganese 1.5093% 8.63E-05 2.78E-04 4
Mercury 0.0004% 2.29E-08 7.36E-08 4
Nickel 0.0082% 4.69E-07 1.51E-06 4
Selenium 0.0002% 1.14E-08 3.68E-08 4
Total HAPS - - 5.10E-04 -
Notes

1 - Hourly emissions based on a steel production rate of 80 tph and 8,760 hrfyr.

2 - Annual emissions based on a steel production rate of 515,000 tpy and 8,760 hr/yr.
3 - AP-42 Table 12.5-4, high silt slag batch drop

4 - HAP metals estimated based on analysis of baghouse dust for NSFL (2021-2022). The percent metal in the dust sample is used to represent the
percent metal in the emitted PM.

DRAFT
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Scrap Pile 2 - EPO1

8.1 Scrap storage in an open pile and a pile covered and enclosed on two sides (part of ID No. ES-8-

Appendix 1, continued, to Preliminary Determination and Review of Application 2900394.22A

Emission Calculations and Emission Factors

Page 19 of 43
8.0 Calculations for material handling (ID No. ES-8)

Emissions’!
Surface Area 16,400|fr2
Surface Area 1,524 |m2
Height 20| ft
Base Langth 240 ft
Height to Base Ratio 0.14|=0.2, do not need to divide into subareas - assume relatively flat pile
Control Efficiency 0% | Expased pile [scrap surplus)
Threshold Friction Velacity (m/s)= E.:_Eu 13.2.5-2 Uszed a higher threshold velo cofia) since scrap steel is not a granular material
Greenshoro, NC™ Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mo Dec AN,y
DIk SSW S5W S5 S5W S SEW SSW SSW MNNE NNE SSW SEW S5W
mph 5PD E.O a0 9.0 9.0 80 7.0 70 6.0 70 70 B0 70 7.3
mph PGU 3.0 4B.0 43.0 46.0 9.0 51.0 58.0 3.0 54.0 6.0 53.0 47.0 47.3
iy sec PGU 284 215 194 0.7 6.6 3.0 6.5 176 24.3 2.7 39 1.2 213
Anemometer height 10.00 m
— u'y u'y u u® - ut* P (g/m2fye) E (&/yr) - PM emissions Total Controlled
(mn/s) [myis) (mifs) {emfs) Unecontrolled | Controlled Ibfyr tpy
Jan ZE.4 28.4 150 017 6.04 9203.54 9303.54 20329 0.01
Feb ZL6 216 114 Q.00 0.00 0.00 0.00 0.00 0.00
Mar 154 194 103 Q.00 0.00 0.00 0.00 D.00 .00
Apr 20.7 20.7 1.10 0.00 0.00 0.00 0.00 0.00 0.00
May 26.6 26.6 141 Q.08 227 3464.65 3464.65 764 0.00
Jun 3.0 230 122 .00 0.00 0.00 0.00 0.00 .00
Jul 26.6 26.6 1.41 0.08 237 3464.65 346465 7.64 0.00
Aug 176 176 0.93 0.00 0.00 0.00 0.00 0.00 0.00
Sep 243 243 129 .00 000 0.00 0.00 0.00 000
ot 7 27 0.14 .00 000 0.00 0.00 0.00 000
Hov 3.9 2339 1.26 Q.00 0.00 0.00 Q.00 0.00 0.00
Dec 1.2 212 112 Q.00 0.00 0.00 Q.00 0.00 0.00
PR SUM 1£,133 156,133 35.57 0.018
Notes

1 - Baged on equations from AP-42 Chapter 13.2.5 Industrial Wind Erosion
2 - nttps:ffwww.node. noas.gov/monitoring-content/socketal-impacts fwind /docs/ wind 1996, pd f

File Dimensions
Height (i) 20|
Height (m) 6.1
Length () 140.0
Length (m) 427
width [#t) 60.0)
Width [m) 18.3|
Surface Area | 1,524
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8.1 Scrap storage in an open pile and a pile enclosed on two sides (part of ID No. ES-8.1), continued

Scrap Pile 1 (Scrap Bay) - EPO2

Ermissions!

Surface

Surface

Area
Area

Height
Base Length
Height to Base Ratio

Control Efficiency

Threshold Friction Velocity (mfs)= | 133 [Table 13.2.5-2 Used a higher threshold velodity [scoria) since serap steel is not 3 granular material

13,200

1,226

20

108

0.13

S0

fiz
m
fi
ft

=0.2, do not need to divide into subareas - assume relatively flat pile

Scrap pile within scrap bay, covered, closed 2 sides

Greenshoro, NC™! Jan Feb Mar Ape May Jur Jul Aug Sep Oct Mo Dec Ann,
MR SSW 55W SEW 55W SW SSW 55W SSW MNNE NME SSW 55W SEW
mph 5PD EO 9.0 9.0 9.0 80 7.0 7.0 6.0 70 7.0 EO 7.0 1.7
mph PGU 63.0 48.0 43.0 46.0 59.0 51.0 59.0 39.0 54.0 6.0 53.0 47.0 473
mysec PGU 284 216 19.4 20.7 6.6 3.0 16.6 17.6 24.3 23 239 212 213
Anermaormeter height 10.00 (i1
Aonth u'y u'y n u® - ut* P (g/mn2fy) E lg'yr] - PM emissions Total Controlled
{r/s) [mifs) {mys) [mys) Uncontrolled | Controlled Ifyr tpy
Jan 8.4 28.4 150 0.17 604 7407.73 3703.86 BT 0.00
Feh 216 216 114 0.00 0,00 0.00 0.00 0.00 0.00
Mar 19.4 19.4 103 0.00 0.00 0.00 000 0.00 0.00
Apr 20.7 207 1.10 0.00 0,00 0.00 000 0.00 0.00
May 26.5 266 141 0.08 237 2788.52 138431 3.07 0.00
Jun 3.0 230 122 0.00 0,00 0.00 0.00 0.00 0.00
Jul 26.6 26.6 1.41 0.08 2327 2788.62 1394.31 3.07 0.00
Aug 17.6 176 0.93 0.00 0,00 0.00 000 0.00 0.00
Sep 24.3 243 129 0.00 0.00 0.00 0.00 0.00 0.00
Oet 27 27 0.14 0.00 0,00 0.00 0.00 0.00 0.00
Now 3.9 239 1.26 0.00 0.00 0.00 000 0.00 0.00
Dec 21.2 212 112 0.00 0,00 0.00 000 0.00 0.00
PM SUM 12,985 5,492 14.31 0,007
Noes

1 - Based on eguations from AP-42 Chapter 13.2.5 Industrial Wind Erosion

2 - hittps:/fwww.n cdc.noaa. gov/monitoring-contentysocietal- mipacts/wind/docs/ wind 1996, pdf

Pile Dirmensions

Height [ft) 20
Height [m) 6.1
Length [ft) 108.0
Length (m) 2.9
Width [ft) 0.0
Width [m) 18.3
Surface Area | 1,226
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8.2 Scrap material handling (part of ID No. ES-8-1)

Scrap Drop Points at EPO1 and EPOZ

Inputs
Darsral Indormation

Uipsrabing Hour

Arnual el Production Rals Paormum annual producton rale leeg 39 ieh)

Serap o Sew | Ratio

Serap CrsarSoe Pile | Ple 2

ErnuaEl Sorap Fead Rate [Sores Bay] Combired arnual soras 3 overflos

St ipanilic

Fosiure Lontent, M

et Efcancy o L] Mo controk
Ernbia b Fachar Inka rmation

Pl Partichs S ise ultiplier, b a4 d
Piell,, Partich Sow Mullipdsr, k 5% F -
PRt Parbecks Sew Mulliplir, & ooE3 F
Frnusl Dutdoor Wind Spead, U ¥ mph 3
Em b boma
E Iﬂmm L L]
Embskzes Summary -
Ethe iy
PPt 0.r42 oA
. 0087 =)
Pl [$ a1y a2
Threughpst
Orop Throughput Orop Througbeut
Emmsany Drop I Percant of Feed Ratw

[ fusa)

EPO2 - Serap Pl 1 (Scrag Bayl

Serap Bay Orop 1 LIS AL B
Lerap Bay Drog 2 SO o il el
EFOL- Sirap Pila
Sirap Pk 2 Unlosdng 1o Lk, 132 10 564
Sap Pl 2 Lowdoul pliate] 1.1 10 56
Pl Bl o
B n/ Drop iD Cantrei Eificmney ol Do PR s Fador PM 1L s ns P B

(% e (it} [ben/'gmar)

EP - Serap Pila 1 [Serap Bay)

n I-sickes 4.1E-03 E.BE01 o]
¥ S0%, Zybr gman Ik 4.1£-03 EE2E21 k]
EF0 - Scrap Pila 2

Serap Bay Transher Fant 1 S0

Serap Bay Transhir P

Serap Pl U ) TEHE &, 1E-109 &..4E-C2 LS
rap Fil 2 L o TR 4. 18- 4.1 E-C3 Ol 2
Total (LN OBIS
Serap Doy Pedrfs ot EPOL ared EPO2
PRI B o
B S T—_— Cantrel Efficiency e PRALD Embskos Facker PRALD Embaloes PRA1D Ermmsiens

(% IS (it} [ben/'gwar)

EPOZ - Scrap Pl 1 [Serap Bay)
Gerap Bay Transhe Font 1 S cowEred, opsan J-uoas I -1 4. 13E-02 0147

Serap Bay Transher Fain 3 % cowered, opsn J-uce s ERE B ERE | S dudy
EFOL- Serap Pila 2

Sirap Pl J Uniosdng o Pis ] TEHE 4. L -1 d.52k-C2 sy

Szap Pk 2 Loadou o TR 4 LE-114 4. 5EE-C3 ouig
Total 10T ]

PSS Embalom

[P s —_—— Cantrel Eficiency —— PPAZS Emision Facter P2 Embicbons PRIS Emim ions
] . Ulbsron) (B hef [benyymar]
EPOZ - Serap Ple 1 [Semap Bay)

Sirap Bay Tranahs Font 1 2% JASEE04 & M4E03 L2l

Sirap Bay Transher Point 3 S ) & /qE0% olir]

Sxap Pk 2 Unlosding o) 2 USEE-D4 R ol

Srap Mk 2 Loedout % ) 25ES LS
Total 0012 ]

Kduy
1 - Annual and hourly amisikons Baed on a itesl production rate of S15 080 tpy and B 780 hefyr
4 - Calculsted par AF-40, Saction 1304 Ageragats H

3 - Arparain rran wind sgeed from Bt iwewew. node_feoma govmenBoring-confern ok bk et fwind e Faind | FHE pdd

ng and Storage Pl (2

Emnisarn Caloglatbens

Embisin Faclior = Parficle Sioe Aol ipher

il

[ b Wiknd Spesed [mph| 75 | F | Moistune Conban (% /2 1™

Embsinm = Emiadon Factar [Ibten droppead) ® Drop Throughpet (lnfyr] ® (1-Baghouwss Contrel Efcency (iF applicable])
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Appendix 1, continued, to Prel
Em

8.3 Alloy storage piles covered and enclosed on three sides (Part of ID No. ES-8-2)

Alloy Pile 1 - EP17

Emissions Subarea [Pile B1): File % af Pile Fie Mrea
Lurface Area Subarea Lurface Subarea (m3)
Surface Area B0 2 0.2a 5 L] 6.8
Surface Area 74 |m2 0.3 2 05 7.1
Height 10|ft 0.2c 9 0 10.4
Base Length H|ft 0.6a P i1 o
Height to Base Ratio 0.50|=0.3, divide into subareas 0.6h 24
Contral Efficiency| T5% 3-sided encloswre, covered 04 id
11 HA
Threshold Friction Velocity (mfs)= [ 112 | Tabie 13.2.52 Based an Uncrusted Coal File
Greensharn, HET Jan Feb Bdar Agr May Jun Ju Aug Sep Oict Now Dec Anin
DIk S5W SEW S5W S5W W SEW S5W SEW HNE NRE SEW S5W SEW
mph SFD 20 4.0 8.0 a0 a0 T4 10 B0 1.0 7.0 B0 T TT
mph PG B30 480 410 460 59.0 S10 g9.0 35.0 540 6.0 530 47.0 273
mfsec PGU[ 2835 2160 19.35 20.70 26.55 22385 26.55 17.55 24.30 270 23.85 21.15 21.30
Anemometer height 1000 m
Manth Uy Uy u® [m/fs) u® - ut® (mjs) P (gfm*2 fyr) E [ig/yr] - P emissions [uncontrolled) Total Controlled
imy's) {myis) a.2 08 0.4 i1 0.6 0.8 i1 0.2 06 0.8 i1 0.2 0.6 09 i1 Tatal Ik fyr tpy
lan 284 B4 057 170 155 312 0.58 143 200 Q.00 3410 154,64 161 000 £33.66 0453 000 143819 0.79 0000
Feb 216 216 043 130 194 238 018 0.82 126 0.00 (%] 5958 122.90 0.00 115.14 31205 000 42715 024 0000
Mar 15.4 18.4 0.3s 116 174 213 0.04 0.62 101 0.00 112 ar.54 24.20 X085 19739 000 218.25 012 0000
Agr 0.7 20.7 0.41 124 186 2.23 0.12 0.74 1.1 0.00 381 50.58 106.57 7271 26322 000 335.93 0.19
Bolary 266 266 0.53 183 135 282 0.47 1.27 1.80 Q.00 24.80 135,31 333.04 45082 65142 000 111225 061
Jun 23.0 230 0.46 138 a7 282 0.26 0.95 140 Q.00 1026 7549 148,52 190,56 30173 000 58330 032
Jul 266 6.6 0.53 189 239 282 04T 127 180 Q.00 24,80 13631 333,04 460.82 65142 000 1113 25 061
Aug 176 176 035 105 158 1483 0.00 0.46 a1 Q.00 000 3.1 SE.36 0.00 12348 000 12348 007
Sep 4.3 24.3 0.48 146 219 267 0.34 1.07 155 0.00 15.08 5 178.71 280.12 48232 000 TH2.44 042
Dict 7 27 0.0% 0.16 0.24 0.30 0.00 0.00 000 0.00 0.00 000 0.00 0.00 0.00 000 0.00 0.00
Naw 239 219 0.48 143 215 262 0.31 1.03 150 0.00 13.38 8578 168.70 248.70 45146 000 TO01E 0.39
Dec 212 312 0.42 137 140 233 015 0.78 i1 Q.00 5.01 55.18 114.55 9314 714 000 8028 021
P SUM 7,154 4.0
Hates

1 - Based on equations from AP-42 Chapter 13.2 8 industrial Wind Erosicn

2-he

'fwww.ncde. noaa.gov/manitoring-content,societal-impacts'wind fdocs wind 1996, pdf

Pile Dimensions

Height () 10.0
Height m)] 30
Length () 700
Length (m} 6.1
Width [ft] 10.0
Width [m] 3.0
Surface Ared 743




DRAFT

f Application 2900394.22A

IEW O

d Rev

Determination an

Factors

iminary

ission

dEm

10Nns an

Calculat

Page 23 of 43

1Ss1on

8.3 Alloy storage piles enclosed on three sides (Part of ID No. ES-8-2) continued

Appendix 1, continued, to Prel

Em

Alloy Pile 2 - EP17

Emissians™ Subarea [Pile B1): File % aof Pile Fie Area
Lurface Area Subarea Lurface Subarea (m2)
Surfee Aneal BOO|ft2 0.2a 5 0.2 6B
Surfce Areal 74 [m2 0.2 2 06 7.2
Height| 10 |F 0.2 29 09 10.4
Base Length H|ft Ou6a 26 i1 a0
Hesight to Base Ratio 0.50|=0.2, divide into subareas 0.5h 4
Contral Efficiency| 75%|3-sided enclosure, covered L] 14
1.1 HA
Threshold Eriction Velocity (m/s) = [__112 | Table 12.2.5:2 Based an Uncrusted Caal File
Greensbaro, NEP! Jan Feb Mdar Apr May Jun Jui Aug Sen Dict Mo Dec Ann
DIR| S5W S5W S5W S5W W SEW S5W SEW MKE HME SEW S5W S5W
mph SPD)| &0 2.0 8.0 a0 a.0 T4 10 ED 7.0 7.0 &0 10 L
mph PGL| 63.0 48.0 430 46,0 55.0 S10 £3.0 38.0 54.0 6.0 530 47.0 273
mysec PGU| B35 .60 18,35 20.70 3655 2395 3655 1788 24.30 270 23.85 2115 3130
Anemometer height 1000 m
ranth V' u* [mis) u* - ut* (m/s) P (gfm2fyr) E [g/yr] - P ermissions [uncantrolied) Total Controlled
imyf's) 0.2 0.6 o 11 0.2 0.6 0.9 11 0.2 06 0.9 11 0.2 0.6 0.9 11 Total Ikfyr tpy
lan B4 0.57 170 255 112 000 0.58 143 200 Q.00 34.10 154,64 161 000 E33.66 0453 0.00 143819 079 0,00
Feb 216 0.43 130 194 238 000 018 0.82 126 Q.00 (] 5908 122.90 000 115.14 31205 0.00 427.1% 024 0.00
ar 15.4 0.33 116 174 213 0. 0.04 0.62 101 Q.00 112 3754 E4.30 000 Pk 19739 0.00 pat. vl 02 0.00
Apr 0.7 0.41 124 1.86 2.28 0. 0.12 0.74 1.16 0.00 381 50.58 106.57 000 72711 26322 000 335.93 0.19 0.00
My 26.6 0.53 159 239 252 000 0.47 127 180 0.00 24.80 13511 233.04 000 45082 65142 000 1112.25 0. 0.00
un 23.0 0.45 138 207 252 000 0.26 0.95 140 0.00 7548 148,52 000 180,56 33273 000 583.29 3 0.00
Jud 26.5 0.53 153 235 252 000 047 1.27 180 0.00 24.80 12511 73304 liil 46082 65142 000 1112 25 061 000
Aug 176 0.35 105 158 153 000 0.00 0.45 081 0.00 .00 FENE] SR35 liil 000 12348 000 123.48 007 000
Sep 4.3 048 146 215 2E7 0.00 0.34 1.07 155 0.00 15.08 2m 17871 0.00 280.12 482132 000 Th2.44 0.42 000
Oct 27 0.08 016 0.24 0.30 000 0.00 0.00 000 Q.00 000 0.00 0.00 000 0.00 0.00 0.00 Q.00 000 0.00
Haw 239 0.48 143 115 2162 000 0.31 103 150 Q.00 13.38 BE.78 16870 000 248.70 451 46 0.00 TOO1E 0.9 0.00
Dec 213 0.42 137 190 233 000 0.1% 0.78 121 Q.00 5.01 55.18 114.55 000 93.14 AT 14 0.00 80,28 021 000
PM SUM 7,154 4.0 o002
Haotes

1 - Based on equations from AP-22 Chapter 13.2.5 Industrial Wind Ercsion

2 - https:jfwww ncde.noaa govimonitoring-content,/sodetal-impacts 'wind/d ocsfwind 1956 pdf

Pile Dimensions
Height [t} 10.0|
Height {m) 3.0
Length (ft] 0.0
Length {m) 6.1
Wiideh [ft] 10.0|
Width [mi) .0
Surface Area 4.3
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8.4 Alloy material handling (Part of ID No. ES-8-2)

Alloy Transfer Points - EP1T
Inpuba
Gereral inf: Walua Bauh
Dparating Houn A, M50
e i 268 E = b 000 (™
By Wichiure Conbnl, B .40 = L b parc i AE el
Eminsion Fadior Information
M Parlichs Siw Muligler, k& [N Fi
iy Particle Sice BMultpler, k L5 E
iy Partiche Sie Btubipisar, k UES E:
& il Dhrbrdons 'Wired Somed, U mph £
Ermninsons
Emimiom' Embsiom’
! itsfhur o
5 EREM ZEREAT
ZEIE-H LI1EOY
5 RIEE LAEE-04
Threaghpeat
Emiwion) Drop I Percent of Fesd ate B Mgt b e
ftonhr) ftn /)
Bllosy Urdenacing 5o Ml 1 = 1 L 4,149
Bllosy Leading fross File 1 —a. 1 oy 4,141
Blloy Unioading o File 1 = e =k 4,141
Blloy Loading from File = e ] % 4,141
Wi shop aloy loadHn 1% o5 B, 1ES
sl
— n:-u-ul;hmq- P Lrmanion Tacior 7] lrinh;u
Bllosy Undoading f= Mk 1 TN ik oo, cosered p Bare | 2at ] SEIE-IM
Blloy Loading from File 1 - Saldind sncloware, cowened p Bare | Sak | SEIE-IM
Blloy Unioading o File 1 - Sakdind enckowars, oowened p Bare | Sai ] SEIE-IM
Blloy Loading from File ] Saldind sncoware, cowened p Ry | Sak | SEIE-IM
WaF shog aloy inas-in P ma shop canopy hood LOEE-05 1508
Toba P ]
P Emibsiom
! brop 1D Lonirol Efficency P10 Embsion Facior P10 Eminsions P10 Erninsicns
) (ibton) [yt {zon' ywar|
Blloy Unloading fo File 1 ] Sakdind enckowars, Cowened . BRI D STHEE L50E-14
Allosy Loading from File 1 % Falded anciowurs, comned 4. BROE-04 S TR L52E-14
illowy Unbouad ing =2 Flie 1 % Fakded anciowurs, oo 4. BROE-0S STRER L5214
Allowy Loading from File 2 3% F-alded anciowurs, oo 4. BROE-04 S TR L52E-14
Wal shop alloy lnad-in 1% il shop canoey hood 4 EHOE-D2 i) 1 OLE-0
Tota A 11uE-0s
FEITS Imibdom
Conirol PM IS Embsion Facior PRI Bmissons FRALS Ermninsions
Emision;' Drop 1L ;:':""" Coniral Cencigtion ) e
Fillosy Unbouad ing =2 Flie 1 % Sakded nciowrs, comned LT - SELE-IR
Aoy Leading fross File 1 s Sildied ancioune, cowered LT - S HLE-IN
illowy Unbouad ing =2 Flie 1 % Fakded anciowrs, oo O - KR
Aoy Leading fross File s Sildied ancioune, cowered LT - S HLE-IN
WiaF shop aloy lnad-in b e &hnp canopy hood S &gk 1 52E-08
B IR 1 EAE -4

Krfen

1 - Emimsiors buned on annual alloy usage. Aoy iege comanvalively mbmaled
1 - Cakulited pir AP-41, Saction 15 3 4 Aggregate Handling and Scnggs Pl (1120068, Equation 1
} - Ayurage medn wind sped from BB wes node nosi oo moni o ringg-comter oo bl - e e doo feind LIS pa!

Lmiaien Caiciabony

Emiiicn Paclor = Partide Sie Mo pler ® 00002 * | Baan Wind Soeed imph| 'S | L

Molibure Content [%] /2]

Ermiiiom = Emimion Factor |ki'on dropped] * Drep Throughees (tonfer) * (L-Gaghous Control Efficency |F apelcablel)
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8.5 Slag and mill scale storage pile (part of ID No. ES-8-3)

Slag/Mill Scale Pile - EP18

Emissions”!
Surface Area
202,800|ft2
18,841 [m2
Height 20(ft
Base Length s4|ft
Helght to base ratio| 0.04/=0.2, do not need to divide into subareas - assume relatively flat pile
Threshold Friction Velodty (m/s) = 133 Table 13.2.5-2 Threshold Friction Velocities - used Scorla material (rype of slag)
Greensboro, NC™ lan Feb Mar Apr May Jun Jul Aug Sep Oct MNow Dec Ann
DIR S5W S5W S5W S5W W S5W S5W S5W MNNE NNE S5W S5W S5W
mph SPD B0 9.0 9.0 2.0 B.0 7.0 0 6.0 7o 70 &0 7.0 L
mph PGU 63.0 48.0 43.0 46.0 59.0 51.0 59.0 39.0 540 6.0 53.0 47.0 47.3
mysec PGU 28.35 21.60 19.35 20.70 26.55 2295 26.55 17.55 24.30 2.70 23.85 2115 21.30
Anemometer height 10.00 m
Month v u'se Gimps) | u® -t (mfs)| P lg/maziyn | E B Total
[mfs) im/fs) PM Emissions Ib/yr gy
Jan 284 284 150 0.17 6.04 113809.60 250.90 013
Feb 216 216 1.14 0.00 0.00 0.00 0.00 0.00
Mar 194 194 103 0.00 0.00 0.00 0.00 0.00
Apr 20.7 20.7 1.10 0.00 0.00 0.00 0.00 0.00
May 26.6 266 141 0.08 227 A42B43.33 24,45 0.05
Jun 230 230 122 0.00 0.00 0.00 0.00 0.00
Jul 26.6 266 141 0.08 2327 A2B43.33 S4.45 0.05
Aug 17.6 176 0.93 0.00 0.00 0.00 0.00 0.00
Sep 243 243 129 0.00 0.00 0.00 0.00 0.00
Oct 2.7 7 0.14 0.00 0.00 0.00 0.00 0.00
Nov 239 239 126 0.00 0.00 0.00 0.00 0.00
Dec 212 212 112 0.00 0.00 0.00 0.00 0.00
PM SUM 193,436 440 0.220
Hotes

1 - Based on equations from AP-42 Chapter 13.2.5 Industrial Wind Eresion
2 - hittps:/www.ncde.noaa, gov/menitoring-content/sodetal-impacts/wind /docs/wind1 996, pdf

Pile Dimensions
Height (ft) 20.0|
Helght [m) (51
Length () 54,0
Length (m) 165.8]
width (ft) 310.0}
Width (m) 4.5
|5urface Area (1 18,840.7]
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8.6 Slag and mill scale handling (part of ID No. ES-8-3)

Skag & Mill Scalle Transfer Points - EP18

alue Ly
5780
i rrusl "mesl Producs on Rt 515 oS [ Faxmum snrusl production raks |ep 5% Sph)

iug Production Ratio

fon dagton el

[rrasal % ey Prodesced 1,500 aon gy steed produced © sy PrOSUCION raRm
Mill S Froducson Raie oau b ton hnoted prosduct
Panusl Ml Soale Froduosd 4,150 oty Fesl produced x mill wele production e
T iy ] am % S apeorhe
il braie Moodure Contend, M 2 L St petic
pontro| L Hoency a b Mo conirod
Lroiuian | ecior
W Fartcle Sus Mubpler, & a
Y i# Lize Multpler b 2
PR, Particle See Molbpler, & 2
prorusl Gutdoor Wind Speed. U mgh 1
Lriniorn
h
L
L,
Thraughpa
imision Drop I0 Percer of Feed Rase i Btaghopet mm
iy I rdcahing 1o Fies |3 doogs TR 11% 101 000
g Loading from Pie |2 droga) 0% 118 104,000
*ill Srule Losding to Fils 10% e 5150
Pdill Sraiw Losding ['rom Pile 100% 1] 5, 150
il bl Dewatenng Loadoot 100% ae 5150
Peleit shop Sag Losdout 100% 29 41,40
P Eminsions
rep IO PP tmimion Factor P Lrnniora P¥ Lriwiora
%l g Uil caching 1o Fiie LEAL D 0111
%l g Loading rom Fie LEAL D 10L8E-02 0111
il braie Losding {o Fiie 413800 Lazn-m oo
Plil| Souie Loscing 'rom Fils & 1IAL-C LA ool
Ml Srale Dewatering Loadook A& 1IRE-0 22 oo
Ml whop Sy Losdout T SERE-OE LEORE-02 DS
Tortnd [k 0342
7y Lmhsion
o PPy, Lmhion Tecior Py Emibiom
%y U ricading to Sorage Pis HIE 180 P
004
0004
Pdill Sraiw Lomding I'rom & 0.O0%
il kol Dewuiening Losdout LO0%
Pelwit shop Sy Losdout oo
Titull 017
*M, , Erchsiona
B Pty g Errision Factor Py Embions Py, Embsions
Sag Unlcsling to Fie 2151 LO0%
“lag Loading from Pie 215%-m OO0
il braie Losdhng {o Fiie 0001
Pdill Sraiw Losding ['rom Pile 0001
il beaie Dewatenng Loadoot 0ol
Peleit shop Sag Losdout Lot LO0%
Tivtal 590800 LO2E
Mot
Anrual ard hoartp smauom b on a el prodection rete of S15 000 Sy and 8, 350 byt
2 - Caloulsted per AP-42, Section 13.14: Aggregsts Hending and Sorege Pl (11/2006), Equston 1

1 - Bevarugm maan wired npwsd from hetpa e ncrc. o s o mioni o ng-con bt ot He pac,wind Mooy wind 1996, pdf

i

sicn fartor = Farticls Si Mulipler ¥ 200532 * | Mesn Wind Spesd [mphj /3 [ | | Monturs Content (%) /2
L raimiony = Emmion lactor [Byton dropped] * Drop Throughpt [londy] * |1-48aghouns Control Eficiency (f spplcable))
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8.7 Slag and mill scale processing (part of ID No. ES-8-3)

Debris/Mill Scale/Slag Processing - Screening - EP18

Inpauts
Description Walue Units
Annual CP-erul:i"ug Hours BT I"."'llr
Emizsions Summary
! Ibhr tpy
P 0z3 100
PR 008 T
P ¢ 0oL 0z
Emizzion Factor [Ib'ton)
Source PR Phlys P s
Screening’” o002z 0.0007S L0000
snnual Partioslste [P Emissions trom Soreening
Throughput™ Emission Factor Emiszions Emissions
ftans/na] {ib/ton] {iyne] Tty
S Processing - Soresning 10 1 20E-03 03 100
Annusl Perticulste (PM, ) Emissions from Soresning
ﬁwﬂpﬂtm Emission Factor [Emiszions Emissions
ftons/hr] [1b/ton] /o] itoy)
Siap Frocessing - Scresning 10 7.40E-04 0.08 0.3d
Annual Partioulste [P «) Emissions from Soreening
Threughpat™ Emizsion Factor Emiszions Emitzions
ftans/ha] {1k ton] {it/hr] Tty
Siap Frocessing - Soresning 104 3.00E-03 5.206-03 2.22E-02

1]

Hotss

1 - Emission factors from AP-42 Table 11 19.3-2 Crushed Stone Frocessing and Fukverized Mineral Processing [06/04] for controlled screening.
2 - Throughiput of soreenings conservatively estimated based on experience with soreenin

o

= ooerations at other Mucor ming micro mills.
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8.7 Slag and mill scale processing (part of ID No. ES-8-3) continued
Debris/Mill Scale/Slag Processing - Conveyor Transfer - EP18

Inputs

Description Value Units
Annual Operating Hours 8,760 hrfyr
Average Throughput Varies ton/hr

Emissions Summary

e Emissions Emissions
Ib/hr tpy
P 0.04 0.19
PM 0.01 0.06
Ph 4. 1E-03 0.02
Emission Factor (Ibfton)
Source PR PM,, PM,,
Conveyor Transfer' 0.00014 0.000046 0.000013
Average Annual Particulate [PM) Emissions from Conveyor Transfer
Transfer Location Average 'I'hmtmhputm Emission Factor Emissions Emissions
{tons/hr) (Is/ton) {Ib/hr) (tpy)
Feeder 2412 1.40E-04 3.3BE-03 1.48E-02
30" Conweyor 24132 1.40E-04 3.3BE-03 1.ABE-02
30" Conweyor 12.06 1.40E-04 1.69E-03 TA0E-03
24" Conweyor 12.06 1.A0E-04 1.69E-03 TA0E-03
Grizzly/Feeder 36.18 1.40E-04 5.07E-03 2. 22E-02
Conveyaor §9 36.18 1.40E-04 S.0TE-O3 2. 23E-02
Conveyar §7 45.23 1.40E-04 6.33E-03 2.7TEAO2
Conveyor #6 12.086 1.40E-04 1.68E-03 T.A0E-03
Conveyor #5A 13.27 1.40E-04 1.86E-03 B.14E-03
Conveyor #58 13.27 1.40E-04 1.B6E-03 B.14E-03
Conveyor #8 3.02 1.40E-04 4. 22E-04 1.85E-03
Conveyor #5 36.18 1.40E-04 5.07E-03 2. 22E-02
Conveyor #1 10.86 1.40E-04 1.52E-03 b.66E-03
Stacker il 10.86 1.40E-04 1.52E-03 B.BEE-03
Stacker 2 13.27 1.40E-04 1.B6E-03 B.14E-03
Stacker {3 4.82 1.40E-04 B.T5E-04 2.96E-03
Stacker il 7.4 1.40E-04 1.01E-03 4. 44E-03
TOTAL 0.04 0.19
HNaotes

1 - Emission factors from AP-42 Table 11.19.2-2 Crushed Stone Processing and Pulverized Mineral Processing (08,04) for controlled conveyor 1
2 - Throughput of screenings conservatively estimated based on experience with crushing operations at other Nucor mini mills.
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8.7 Slag and mill scale processing (part of ID No. ES-8-3) continued

Average Annual Particulate (PM,;) Emissions from Conveyor Transfer

Transfer Location Average Thmughput'" Emission Factor Emissions Emissions
(tons,/hr) (Iy/ton) {l/fhr) (tpy)

Feeder 2412 4 60E-05 1.11E-03 4 86E-03
30" Conweyor 2412 4. 60E-05 1.11E-03 4. 8BE-03
30" Conweyor 1206 4 60E-05 5.55E-04 243E03
24" Conweyor 12.06 4.60E-05 5.55E-04 2.A3E-03
Grizzhy/Feeder 36.18 4.60E-05 1.66E-03 T.29E-03
Conveyar #9 36.18 4.60E-05 1.66E-03 T.29E-03
Conveyar #7 4523 4.60E-05 2.0BE-03 9.11E-03
Conveyor 86 1206 4 60E-05 5. BEE-04 2.A3E-03
Conveyor §54 1327 4. 60E-05 B.10E-04 2.6TE03
Conveyor §58 1327 4 60E-05 6. 10E-04 2.6TE-03
Conveyor §8 3.02 4 60E-05 1.39E-04 B.OBE-0
Conveyar #5 36.18 4.60E-05 1.66E-03 T.29E-03
Conveyar #1 10.86 4.60E-05 4. 99E-04 2.19E-03
Stacker il 10.86 4.60E-05 4 99E-04 219E-03
Stacker 2 1327 4 60E-05 B.10E-04 2.6TE-03
Stacker {3 4.82 4 60E-05 2 33E-D4 9.7 2E-04
Stacker il T.24 4.60E-05 3.33E-04 1.46E-03
TOTAL 0.1 0.06

Average Annual Particulate [PM, ) Emissions from Conveyor Transfer

Transfer Location Average Thmughput'" Emission Factor Emissions Emissions
(tons,/hr) (Iy/ton) {l/fhr) (tpy)

Feeder 24.12 1.30E-05 3.14E-04 1.37E-03
30" Conveyor 24.12 1.30E-05 3.14E-04 1.3TE-03
30" Conveyor 12,06 1.30E-05 1.57E-04 B.ATE-D4
24" Conveyor 12,06 1.30E-05 1.57E-04 B.ATE-D4
Grizzly/Feeder 36.18 1.30E-05 4. TOE-04 2.06E-03
Conveyar #9 36.18 1.30E-05 4. TOE-04 2.06E-03
Conveyor 87 4523 1.30E-05 5.EBE-O4 2.58E-03
Conveyor 86 1206 1.30E-05 1.57E-04 B.ATE-D4
Conveyor #58 1327 1.30E-05 1.72E-04 T.55E-0a
Conveyor #58 1327 1.30E-05 1.72E-04 T.55E-04
Conveyor #8 3.02 1.30E-05 3.92E-05 1.72E-04
Conveyor #5 36.18 1.30E-05 4. M0E-04 2.06E-03
Conveyor #1 1086 1.30E-05 1.41E-04 B.1BE-Da
Stacker #1 10.86 1.30E-05 1.41E-04 B.1BE-Dd
Stacker #2 1327 1.30E-05 1.72E-04 T.55E-04
Stacker #3 4.82 1.30E-05 6.2TE-05 2. 75E-0a
Stacker #d T.24 1.30E-05 9.41E-05 A, 12E-Dd
TOTAL 0.00 0.2
Notes

1 - Emission factors from AP-42 Table 11.19.2-2 Crushed Stone Processing and Pulverized Mineral Processing (08/04) for controlled conveyor 1
2 - Throughput of screenings conservatively estimated based on experience with crushing operations at other Mucor mini mills.
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8.7 Slag and mill scale processing (part of ID No. ES-8-3) continued
Debris/Mill Scale/Slag Processing - Crushing - EP18

Inputs
Description Value Units
Annual Operating Hours B TED hirsfyr
fverage Throughput Waries tons/hr
Emissions Summary
Emisstons & y Emissions Emnissions
Ik/hr ey
P 3.0E-02 013
Phdyp 14E02 00E
Pid; . 2.5E-03 1.1E-02

&5

Emission Factor (Ibyfton)
Source [ PM,, PM,,
Crushing” L0012 0.00054 000016

Average Annual Farticulate [PM) Emissions from Crushing
Average

Crusher Name o o Emiiszion Factor Emizsions Emiszions
{tons/hr) is/ton] Ik ol

[ ue-Ken Crusher 12 ooo12 14202 6. 31E-(3

Mordberg Crusher 13.2 0012 1.58E-02 G.G4E-02

TOTAL 3.02E-02 1.32E-01

Average Annual Farticulate [PM, ) Emissions from Crushing

Crihar i — Erubsalon Facter | Erabslons Erstasdons
Throughput™
ftans/hr) it ftan] b/hr] itm)
K ue-Ken Crushaer 12 S5.4E-02 BSE-O3 Z.B4E-(02
Nnrd:nrg Crusher 13.2 Lab-02 FAEO3 21302
TOTAL 1.4E-02 5.9GE-02

Average Annual Particulate [PA, ) Emissions from Crushing

Crusher Hame — EmbslonFacter | Embsslons Ersiasdons
Throughput™
[tons/hr) [lb/tan] (I r] itoyw)
Eue-Ken Crusher 12 1.0E-02 1.2E-03 Lo2GE-03
Mordberg Crusher 132 1.0E-02 1.3E-03 STEE-O2
TOTAL 2.5e-03 L10E-02
Biotes

1 - Emission factors from &F-42 Table 11.159.2-2 Crushed Stone Prooessing and Pubeerized Mineral Processing |08,/04) for montrolled tertiany orushing.
2 - Throughiput of screenings consenathwely estimated based on experiencoe with crushing operations at other Nucor mind mills.
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9.0 Calculations for Haul roads (ID No. ES-9)

Haul Road Summary Information - EP19 and EP20

Loaded [tons) ROUNDUP - Max if
Material Type of Truck Unloaded n.._.o:m"_ ftruck !mmwzw _u_.ﬁ ._..2:”_" Annual Consumption Max # of Trucks of Trucks
(truck weight) material) Capacity (tons) Rate (tons) per year par yasr
Slag Hauling & Mill Scale Hauling Off-site Tractor Trai 19 41 2 56,650 2,575 2,600
Slag Hauling Off-site Tractor Trai - 51,500 -
Mill Scale Hauling Dff-site Tractor Trailer i - = 5,150 - =
Scrap Delivery - North Tractor Trailer 19 41 22 2B0,B09 13 800
Scrap Delivery - South Tractor Trailer 19 41 22 2B0,809 12,764 12,300
Sperit Refractory & Other Waste Tractor Trai 19 41 22 3,948 179 200
(Alloy Ageregate Delivery, Fluxing Agent Delivery, Carbon Delivery Tractor Trailer 19 41 22 60, 529 2,751 2,EDD
Alloy Aggregate Delivery Tractor Trai = - = E 286 - =
Fluxing Agent Delivery Tractor Trailer - - - 37,906 - -
Carbon Delivery Tractor Trailer - - - 14338 - -
Melt Shop Baghouse Dust Hauling Off-site Tractor Trailer 19 41 22 14,163 B 700
Product Hauled Of- - Spocler Route Tractor Trai 13 41 22 103,000 4,682 4,700
Product Hauled Off-site - Straight Route (FG Daoor 5) Tractor Trailer 19 41 22 412,000 18,727 1E,300
Misc. Delivery to Warehouse Tractor Trailer 19 41 22 - 21 100
Water Trock Tractor Trailer 19 41 22 - 1,095 1,100
SWeEper Tractor Trailer 19 41 22 - 1,100
ag hauling from melt shop to slag yard Front End Loader 12 24 12 51,500 4292 4,300
Alloy hauling from pile to melt shop Fromt End Loader 12 24 12 E 286 691 700
Scrap hauling from pile 2 to scrap building Heawy Duty Truck 36 7o 43 10,568 245 300
scale hauling from melt shop to slag yard Front End Loader 12 24 12 5,150 475 500
Loaded [tons) Miax # Trucks ROUNDUP Max i
Material Type of Truck Unloaded n.._.o:m"_ (trudk ._...Ew:" n__.ﬁ 4.2_.“_, Annual Consumptian Max # Trucks per day| hour for a u?:u“q Trucks per hour for &
(truck weight) . Capacity (tons) Rate (tons) X X
material] Period 24-Hour Period
Slag Hauling & Mill Scale Hauling Off-site Tractor 19 41 22 56,650 10 0.41 1
Slag Hauling Off-site Tractor Trailer = = = 51,500 = = =
Mill Scale Hauling Dff-site Tractor Trailer - - - 5,150 - - -
Scrap Delivery - North Tractor Trailer 19 41 22 2B0,B09 43 2.06 3
Scrap Delivery - South Tractor Trailer 19 41 22 2B0,B09 43 2.06 3
Spent Refractory & Other Waste Tractor Trailer 19 41 22 3 948 Lol 5] 0.03 1
(Alloy Ageregate Delivery, Fluxing Agent Delivery, Carbon Delivery Tractor Trailer 19 41 22 60, 529 11 0.44 1
Alloy Aggregate Delivery Tractor Trailer = B, 286 = =
Fluxing Agent Delivery Tractor Trailer - - - 37 905 - - -
Carbion Delivery Tractor Trailer - - - 14338 - = -
Melt Shop Baghouse Dust Hauling Off-site Tractor Trailer 19 41 22 14,163 2 0.10 1
Product Hauled Off-site - Spooler Route Tractor Trailer 19 41 22 103,000 18 0.75 1
Product Hauwled Off-site - Straight Route (FG Door Tractor Trailer 19 41 22 412,000 72 3.00 4
22 515,000 20 3.75 4
Misc. Delivery to Warehouse Tractor Trailer 19 41 22 - 1 0.04 1
(Water Truck Tractor Trailer 19 41 22 - 3 0.13 1
S EpEr Tractor Trailer 19 41 22 - 3 0.13 1
ag hauling from melt shop to slag yard Fromt End Loader 12 24 12 51,500 17 0.69 1
[Alloy hauling from pile to melt shop Fromt End Loader 12 24 12 E 286 3 0.11 1
scrap hauling from pile 2 to scrap building Heawy Duty Truck 36 79 43 10,568 1 0.04 1
Mill scale hauling from melt shop to slag yard Front End Loader 12 24 12 5,150 Z 0.07 1
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9.0 Calculations for Haul roads (ID No. ES-9), continued

Pawved Haul Road Emissions - EP19

E=k® sL)™™ * (!
where E is the particulate emission factor hasing the units matching k

Equation 1 from AP 42 Section 13.2.1 3.

Parameter Value [Description of parameter

sL 06 |Ubiguitous Sit Loading Default Value, g/m’

W sex below | Mezn vehicle weight [[loaded truck weight = unloaded truck weight]/2], tons

WIT see below | Vehide miles traveled [length traveled round trip)

WMThr see below |Vehide miles traveled per howr = VMT* maximum trips per hour

WMITyr see below |Vehide miles traveled per year = ¥MT*maximum trips per year
EEEIEEETE T

[k tbrvram) [ oot | ooozz | ooo0s4 |

Motes: Consiznt k, |b/VMT is from AP 42 Table 13.2 1-1

EPA Control of Oipen Fugitive Dust Sources
Table 2-4: Mezsured Efficiency Walues for Paved Road Controls

Witer flushing followed by sweeping =96 -0.263 * V

Pawed Road
72 W = number of vehicle passes since application
o = Number of vehicle passes per hour- based on reslistic maximuem w/o causing traffic jam
E =Time between water spplications in hours
T
Unpaved (Gravel) Roads - EP20
E=k* [;;12]' ® |:W_.'3|b Equation 1z from AP 42 Section 13.2.2.2
where Eisthe size specific emission factor, In/VMT
Parameter Value |Description of parameter

s & Surface material silt content, % (Plant road - Iron & steel production)

W see below |Mean vehicle weight [[loaded truck weight + unloaded truck weight)/2], tons

WIT see below | Vehide miles traveled [length traveled round trip)

WM/ hr see below |Vehide miles traveled per howr = VWT® mawimum trips per howr

Wy see below | Vehide miles traveled per year = ¥YMT*maximum trips per year

Wehicle Speed . .

Reducion a7 Changing average vehicle speed from 15 mph to 10 mph.

Vehicle speed reduction discussed on page 2-25 of Emission Factor Documentation for AP-42 Section
Notes 13.2 2, Unpaved Roads (September 1958). Sos also . page &-12 of the PSD Air Permit Application.
PR30 (TP PRALO PMZS

k 45 15 0.15

a o7 0g 0

b 045 045 045

Hotes: Conztanis k, 3, and b are from AP 42 Table 13.2.2-2

Maojave Desert Air Quality Management District Antelope Valley Air Pollution Cortrol District
Emissions Inventory Guidance Mineral Handling and Processing Indussries (April 10, 2000)
K, Dust Entrainment from Unpaved Roads

©f = 100 - [0.0042 x (4 x D x T]A})

2354

Cf = Control efficiency of watering application in percent
B = Average annual class A pan evaporation in inches

D = Bverage hourly traffic rate in vehicles per hour
T=Time betwesn water applications in hours

| = Water application intensity in gallons per square yand

Control efficiency of watering application in percent
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9.0 Calculations for Haul roads (ID No. ES-9), continued

Appendix 1, continued, to Prel

Em

Haul Road Emissions - EP19 and EP20

o T Vieght — _ Emizzon: Emzzians
VenckTipe | Pamdorlingied | 15" S g T ,mﬂﬂﬂ.ﬂ: P Pl It ﬁﬂ_,._,w Uncontrlied] Controled | Uncortolled] Cartralied | Uncontroied] Gantroled | Unconvaled] Gartralied | Uncontroled] Unconuraled #mies
meters | [mies] | oo | to ' ! RPN | B PMAT Wty | PMty | BPMIDT PNtz | PMtwy | BPMZS/r PMZ5 toy
Tractor Traier - 1 - - [0 B - - - - - - 053 [15 12 [ 023 [E] [ [T [
Siag Hauling & Mil Scale Haing Offsite Paved 1 ] w | 4 w | m [ [ [ 14 3578 033 [ [ [ [T [ [T [ 001
Unpaved 1 0 | 4 ERED 567 151 015 0l mB 06 010 078 01 5 [E] [3 00 001
- 3 12600 - - T 1 - - - - - - S0 033 07 1% 128 ] [ [E] 5 [E]
Sersp Deivery- Kosth Paved 3 ] W | 4 w [ m [ [ [ 137 1863273 [ (] ] 07 01 [ [ 00 [ [ 010
Ungaved 3 0 0 | & ERES 567 151 015 8 S 10 (] B8 150 16 3 231 020 011 [ [
- 3 - - [0 1 - - - - - - 117 027 18 057 03 [[H [E] [0 [ [T [
Serap Defvery-Sauth Paec 3 ] s | 4 w | m [ [ [ 525 2193 1 (¥ 23 [ [ 13 [E] 011 00 [ [TH
Ungaved 3 0 o | 4 ERES 567 151 015 [ 000 000 000 [ [ [ 100 000 000 000 000
- 1 - - i 1 - - - - - - 03 [ 003 05 00 [ [0 [ [ [
Spent Refractory & Other Waste Pared 1 1 1w | a w | m [ [ [ 184 36750 [ [ [T 0 [T [ 000 [T 00 000
Ungaved 1 0 s | 4 I 567 151 015 [ 66 (5] 15 [ 03 3 [ [ [ 001 000
] ] ] - 1 - - [ 1 - - - - - - 028 176 033 03t 00 [ [ [ [T 0106
MHWN&%HZE; Flaing et Defiery. Paved 1 1 6 | & ® | = (5] [ 001 161 250331 0% [E] o1 [ [ 010 [ [ [ [
Unpaved 1 0 s | 4 ® | =% 567 151 015 01 5] 015 1 1 3 [ [E] [ [ [ [
- 1 - - i 1 - - - - - 023 [ 008 005 010 [ 00 [ [
Meit Shop Baghose Dust Having Off-ste Pared 1 ] w | a w | m [ [ [ 18 11579 [ 013 [T [ 003 [ o [T 0008
Unpaved 1 0 15 i [ EQ 56 151 015 05 10208 3 0 5 3 008 001 [ 00E | 00 |
- 1 - - [ 1 - - - - - - 015, 18 036 00 035 [ [13 [TH [T
Prociuct Hauled OFFsite - Spooler Route Paved 1 0 2 | & ® | 2 [ 001 122 EE] 5] 131 [E] 3 [ 006 [ 001 006
Ungaved 1 0 w | & W | 567 151 015 [ 11216 [ [ s [N [ [ [ 000 [0
- [l - - 4 [ - - - - - - 053 541 155 [ 10 [ [ [ 07
Prociuct Hauled OFFsite - FG Door 5 Raute Pared 0 0 6 | & W | 02 [ 001 102 EEGE 053 47 135 011 18 035 011 008 0z
Unpaved 1 0 [Tl S 567 151 015 [ (] [ (] [ [ 000 000 000 [ 000
- 1 - - [ 1 - - - - - - [ [T [ [T [T [ [T [TH 100
Defveryto Warehaze Paved 1 0 W | 4 E S 02 [ [ 10 W [ [ 0005 [ 000 0000 [ 0005 0001
Unpaved 1 0 [ [ 5 ED 567 151 [ [ 000 [ 000 0.000 [ 000 000 00 00m | oow |
- 1 - - 4 1 - - - - - - 110 33 051 [ [T 01 [ [ 010
Water Truck Paved 1 B 35 | A . T 02 [ 001 35 379167 018 02 [0 3 008 [ [ 0008 [
Ungaved 1 1 s | 4 W | 567 151 015 [0 103931 [E] 235 [ 5 [ 018 01 [ 008
- 1 - - [ 1 - - - - - 017 a0 [ 003 [T [ [ [TH [T
Swesper Paved 1 0 38 [ & w | m 2 [ [ 3 362208 [T 020 [ [ [ 0018 [ [ [
Ungaved 1 ] [ S 567 151 015 [ [1] [ 000 [ [1] [T 000 [ [ 000
- 1 - - u 1 - - - - - - 02t 297 [ [ [F] 01 [ [ 008
Siag having from melt shop to lag yard Paved 1 00 0 ow | = u_| 03 00 001 [ 00 000 000 [ 0000 000 0000 000 0000 000
Front End Loater Ungaved 1 00 0 0 | = P 150 120 012 [ 13078 02t 297 [ T3 [F] 01 [ [ 008
Front End Loder - 1 0 - = 2 B - - - - - - [ 031 [ [T 008 o0z 00 | eD6EB | B2ER
Alloy haviing from ke to mel: shop Front End Loader Paved 1 0 7 oW | = u | 35 [ 001 [ [ 000 [ [ 0000 [ [ [ 0000 000
Front End Loader Unpaved 1 0 0 o | = P 150 120 7] [ 68 015 031 [ [ 008 001 [ [ [
Heavy Dusy Truck - 1 30 - - ™ 3 B - - - - - 39 011 [ 15 003 000 [ [ 000
Serap haling from pile 2 to scrap buiding Heay uck Faved 1 0 0 [ ] 3% T [] [ e [ 000 [ 00 [ 0.000 000 0.00 [] 0000 000
Heavy Dty Truck Ungaved 1 300 ] w | m % | 760 12 020 [ [ [ 011 [T 01 [ 003 000 o [ 000
Front End Loater - 1 50 - - % [ - - B B - B 03 056 [ [T 110 115 00 [ [ [
il cabe hauling From met zhep ta siag yard From End Loader Paved 1 500 7 oW | = u | 35 [ 001 [ [ 000 [ [ [ 0000 [ [ [ 0000 000
Front End Loader Unpaved 1 50 7 0% | = u | 450 120 012 [E] 5038 0% 056 [ 060 [ 015 003 006 [ [T
Traveled Uncontralled| Contralled | Uncontrolled] Cantrolied Controled Contralied
v | Wiy | BPMIDA Plltpy | PHDtmy | | PNZS tpy
Paved Haul Routes 528 305 18 256 [ (55
Unpaved Haul Routes| 343 1836 s 91 459 085 [
To| 214 316 62 56 [ 75 125 02
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9.0 Calculations for Haul roads (ID No. ES-9), continued

Haul Road Summary - EF19 and EP20

IR SECTION

Mo, of pacces over each Do

R14

R13

R12

R0

R3

RS

RS

Ra

3

A2

1

o
o

oIz
o1z
.10
00s
o4
01z
0o
005
0os
oorF
01s
000
o4
ooz
ooz
a1
oorF
oz
o4
0os
o4
0.1
0.os
005
005
0os
0oz
o4
0oz
ooz
003
0.os
01l
s
g
0=
oS
ool
ooz
LK b
a

3

004
ooz
ooz
0ol
001
015
017
0.8
011
005
0uE3s

Fl
P2

35

38

F7
P10
P11
P13
P14
Fl3
P2
Pzl
F2
FI7
PI
F30
Pl
®
=
Ul
uz
L&
us
Ug
uz
us

ua

0
1
B
3

L5
u

1
Uk
31

Toral Paved fmiles]] 129 [14e [ 1 [ 1] 1e 1 [ esm [ aseJ2or Ja4s [ 329 [ oo | ooo | 000 [ oo |

| Total Wnpaved {milesl{ 0.11 | 024 | 000 [ 023 ] oae | 0as | 002 | coo | ooo | osse [ 000 [o3s | oo oo | oso |
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9.0 Calculations for Haul roads (ID No. ES-9), continued

Haul Road Model Inputs - EP19 and EP20

Feet Meters
[vehicle height (VH] 12.0 366
| Road width 30.0 5.14 assumed two lane road
Volume Sources Feet Meters
Top of Plume Height=1.7 x VH 20.4 622
Velume Source Release Height = 0.5 x Top of Plume height 10.2 3.11
Width of PFlume = Road width + &6 m 48.7 15.14
Initial Sigma Z = Top of Plume / 2.15 9.5 2.89 initial vertical dimension
Initial Sigma Y =Width of Plume / 2.15 23.1 7.04 harizontal
Exclusion zone = (2.15 x sigma y}+1m 53.0 16.14
Volume Source Spacing = W = sigma yo*2.15 49.7 15.14 (b} APPROKIMATE REPRESENTATION
Process Weight Rate Rule - Compliance Check
Process Weight Rate [P][:: Emission Limit Emission Rate Compliance
Description of Emissions Unit Source/Equation [tons/hr) {Ibs/hr) {Ibs/hr) (¥/N)
Melt shop (EPOT, EPOB, EFD9, EP10) Hourly steel production E0.00 49.06 36.02 ¥
Rolling Mill (EFL1) Hourly steel production B0.00 49.06 127 ¥
Scrap Storage and Handling [EPOL, EPO2, EPOGE) Annual scrap usage J/ annual operating hours B5.60 45.73 0.15 ¥
Alloy Storage (EP1T) Annual alloy usage / annual operating hours 085 3495 0.00 Y
Silos (EPO3, EPDY, EPOS) {Annual carbon usage + flux usage + dust produced) / anr 599 1361 0.16 ¥
Slag Yard (EP18) {Slag + mill scale produced) / annual operating hours 647 14.32 116 Y
Cooling Tower 1 (EP12) Cooling Water 4537.41 95.87 0.14 Y
Cooling Tower 2 (EP13) Cooling Water 963.95 7711 0.03 Y
Emergency Equipment (EP14, EP15, EF16) Not applicable - gas/liguid fuel
Roads (EP19, EP20) Mot applicable - fugitive
Tanks (EP21, EP22) Mot applicable - no PM emissions
Notes

1 - Process weight rate rules found in 154 NCAC 02D.0515(a)
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10.0 Calculations for Stationary engines (ID No. ES-10)
10.1  Natural gas-fired fire water pump (ID No. ES-10-1)
Emergency Firewater Pump - EPL4
Inputs
0.0 AF
Sird
318 WIS B
Materal Ga pler] AibiSauy el
Fual Luags 00031 —
O tion 00 Baaier ' il
E rrmi i ok
Ernbicidon Fachads Bl e
Pellutant
[ i b s/ hRebEnu Suurce T =
P - - 0013 AT £ATED 308603
FMLD = 001g Az E.17E4L L08E03
[ - - 0019 AbAzH EATEL 308603
RO AALE03 200 = [ 130 oid
[&5] BAZELA 400 = [ 41 [FF]
oL 2003 1.00 = e [ET] [
50, - - 5 ERE04 AT 1ETEDS 38E05
H:50 - - Miris Balanei 2BSE-Dd 1 AZE05
o, = 15698 Far 984 37 1860
M0 - 230604 Pam 9E" 7.01ED4 351505
CH, - 1 I0E03 Famag" 70103 351504
[ = Fart 9B 372 18E2
Mot
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DRAFT

10.2

Calculations for natural gas-fired generators (one possible configuration of ID No. ES-10-2 and ES-10-3)

Emergency Generators - EPAS, EF16 [Natural Gas)
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Calculations for diesel-fired generators (one possible configuration of ID No. ES-10-2 and ES-10-3)
Emergency Generators - EP15, EP16 |Diesel)
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11.0 Calculations for Storage tanks (ID No. ES-11)

DRAFT

11.1  Two diesel storage tanks (ID No. ES-11-1)

Diesel Fuel Storage Tanks - EP21

TANEKS 4.0.9d Inputs

Description Value Units

Tank Type Horizontal

Location {meteorological data) Greensboro, NC

Tank Contents Distillate Fuel Oil #2

Shell Length 20.00 ft

Diameter .00 ft

Volume 3000 gal

Turnowvers 28.33

Throughput” 85,000 gal

Tank heated (y/n) n

Tank underground [y/n} n

Shell Color/Shade White

Shell Condition Good

Vacuum Settings {psig) -0.03

Pressure Settings (psig) 0.03

Working Loss 058 Iofyr

Breathing Loss .09 Iofyr

Total Emissions (per tank) 9.85E-04 tpy
197 Io/yr

Total Emissions {up to 3 tanks) 2.96E-03 tpy
591 Ibyyr

TANKS 4.0.9d
Emissions Report - Detail Format
Liquid Contents of Storage Tank

Nucor Lexington - Dist Fuel Oil #2 - Horizontal Tank
Lexington, Kentucky

Liquid

Eindy Liquid Surd O Vg Liguad apor
Tempsratas (fag F) Tamp apor Passsire (paia) 8 [TEeFY Maen raci Basis dor Vapor Prassrs
Mt Comgs el Manh . Fdin. Max ideg Fi | flin. i, L Fract Frac. ‘ieiphl Caltu@snt
Diiedilabe fusd cil no. 2 Al 5650 5156 B1ES .58 noose anodE O00GE 1300000 18800 Opilon 1: VP50 = DA&E WPED = OGS

TANKS 4.0.9d
Emissions Report - Detail Format
Individual Tank Emission Totals

Emissions Report for: Annual

Mucor Lexington - Dist Fuel Qil #2 - Horizental Tank
Lexington, Kentucky

Lasses(lbs)
Baaathing Losal| Total Ernisalons
0.44][ 187

Componenls
Dislillate Mol cil no. 2

Waorking Loss||
153
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11.2

Gasoline Storage Tank - EP22

TAMNKS 4.0.9d Inputs

Gasoline storage tank (1D No. ES-11-2)

Description Value Units

Tank Type Horizantal

Location [meteorological data) Greensboro, NC

Tank Contents Gasoline RVP 9

Shell Length 6.00 ft

Diameter 533 ft

Volume 1000 gal

Turnovers 6.0

Throughput 6,000 gal

Tank heatad [y/n} n

Tank underground [y/n) n

Shell Color/Shade White

Shell Condition Good

Vacuum Settings (psig) -0.03

Pressure Settings (psig) 0.03

Working Loss 438 Ibfyr

Breathing Loss g§2.29 Ibfyr

Total Emisslons 0.081 tpy
162.97 Ib fygr

TANKS 4.0.9d
Emissions Report - Detail Format
Liquid Contents of Storage Tank

Nucor Lexington - RVPY - Harizontal Tank
Lexington, Kentucky

Liguid

l'-cllj:l.:v-';rlr:\l;:\llllz:v-:"l I::l';rli; N apor Pressum (peial u:-:':il ll-'::; ‘:;::; bl Basis for Vapor Pressum
Wt Cam ponant Mot g rn M e F) g wan M Warlght Fract Fraot Tamight Caloulatians
Giera pline (RYVP 3 A 8580 5158 6168 5468 45108 3037 47832  E7.0000 o] Opion 4: RVP=0, ASTM Siega=3
TANKS 4.0.9d
Emissions Report - Detail Format
Individual Tank Emission Totals
Emissions Report for: Annual
Mucor Lexington - RVP8 - Horizontal Tank
Lexington, Kentucky
Lossas(lbe) |
Components Working Loss) Braathing l.oss| Taotal Ermss-c-ns|
Gasoline (RVP 3) 41.26 121.71] 162.97)
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12.0 Facility-wide natural gas usage (excluding stationary engines)

Combined emissions for natural gas usage in Melt Shop (ID No. ES-1.6), Casting Operations (ID No. ES-
2.4), and Rolling Operations (ID No. ES-4.2).

Natural Gas Summary - Vent to EP07, EP09, and EP11

Inputs

Description Value Units
MNatural Gas Heating Value 1,020 Btu/scf
Annual Hours of Operation 8.760 hirsfyr
Meltshop Baghouse (EP7)

Heat Capacity of Preheaters and Dryers 0.05 MIMBtu/hr
EAF Modules and Torches 46.74 MIMBtu/hr
Total Rated heat Capacity 46.79 MMEBtw/hr
Caster Vient (EP9)

Heat Capacity of Preheaters and Dryers 61.89 MIMBtu/hr
Torches 0.80 MIMBtu/hr
Total Rated heat Capacity 62.68 MMEBtw/hr
Roll Mill (EP11)

Torches 0.80 MIMBtu/hr

Summary of Equipment

Unit Peak Flowrate Peak Power Source
(scf/min) (MMEtu/hr)
Melt shop (to Baghouse, EP7)
EAF modules 761 46.57
EAF service cutting torches for EBT 149 0.12
EAF service cutting torches for slag door area 0.9 0.06
Nozzle preheater 0.8 0.05
Continuous Casting Machine (to Caster Vent, EP9)
Ladle drying station 164.8 10.09 Design
Ladle horizontal preheaters (2) 412 25.21 Specifications
Ladle vertical preheater 210 12.85
Service cutting torches 13 0.80
Tundish drying station 74.8 458
Tundish preheating station 149.6 9.16
Roll Mill (EP11)
Service cutting torches 13 0.20
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12.0 Facility-wide natural gas usage (excluding stationary engines), continued

Emissions Wents to EFT Venis to EFS Wents o EFLL
Fodistant Factor [ Emissh Emissi Envikish
[Preheaters and Dinyers ||:|||':x,|' st} [ b /MIBABRL | /hr e oy 'hr Py Source
Tl PR 3.00E-03 1.508-04 1.BEE-DU B.13E01 Wendor Specification
LT 2.00E-03 150804 1.EEE-DL 8136401 wendar Specification
P ;s 3.00E-03 1.508-04 1.BEE-DU B.13E01 Nendar Specificathon
NO, 3.00E-02 1.50803 155E+00 B.13E+00 Wendor Specification
] 8.00E-02 4008403 4 S5E+00 2.17E+401 Nendor Specification
0y E.00E-04 3,00E-05 3.TIE-02 LE3EOL Wendor Specification
VO 5.00E-03 2.50804 3.09€-0L 1.3eE+D0 Nendar Specificaton
EAF Miodules and Torches {if10” set) {In/MMBzu] i/ he) {Ibghe) toy Py Source
Tiotal PR TE 7TA5E03 388801 5.83E-03 2.E0EOZ TE0E-OT AP-A7 Table 14-2
P, TE T.A5E-03 38801 5.93E-03 2.B0E02 2S0E-02 AP-42 Table 1.4-2
P TE TASE03 345801 5.53E-03 2.60E02 T H0E-O AP-47 Table 14-2
] 104 5.B0E-02 4.5BE+I0 7.BDE-02 342E01 347801 AP-A7 Tabie 14-1
] =4 B.24ED0Z 3.B5E+0 E.S5E02 2EBTEOL FETE-OL APAZ Table 141
50 DLE 5.BEE-D4 2758402 4.EEE-04 20503 TOEE-O2 AP-47 Table 1.4-2
(VDT 5.5 5.39E03 253401 4.29E03 1LBBE{0Z 1 S8E-02 AP42 Table 142
411 Matural Gas Units Combined (i 20" scf) {16/ MMEzu) (it} [T oy Ll Sowrce
Total PM 0.35 153 1s 084 2S0E-02
P e 0.35 153 015 084 T H0E-OT
P, 0.35 153 (8] 0.84 T o0E-O
ROy 458 M08 153 a4ar 034
3.5 1658 502 2.7 03
0.03 1z 0.0 [52 TOEE-O2
0.25 111 o3l 137 1EEEO7
4. 2103 1E5E-0 5.75E-03 2.52E02 I 14E-04 Mass Balarce
5.00E-04 4.30E-07 2.259E05 1.00E 04 3.07ED5 1.35E04 1TIEDS APAZ Table 143
170,000 118 5,505 24113 7374 32,239 410 AP-47 Table 14-2
2.2 2.16E-03 0.10 044 14 053 TEIE-02 AP-47 Table 1.4-2
23 2.25E03 0.11 045 14 DLEZ T BSE-03 APAZ Table 143
02 5,538 24,755 TALE 32,451 417 A0 CFR 98 Subpart A
Z-Mathytnaphtha lene 2.40€-05 2.4E-08 110806 4 EIE-06 LATE-DE ESBEO6 E0E-08 AP-42 Table 1.4-3
Pathyicholanthrens 1.BOE-DE L.BE-D9 B.25E-08 3E2EOT L1IEDV 4.B4EO7 B 15E-O9 AP-47 Table 143
7 13- Dirmt haitsieni| a) & N Co g 1.EDE-D5 1.BE-D8 J.34E07 3 IE-D6 S.E3EO7 4.31E06 SATE-OE AP-42 Table 1.4-3
[ Acenaphthene 1.BOE-DE 1.BE-D9 B.25E408 3 EIEOT 4. BLEOT E1SEO APAZ Table 143
| Acenaphtyiena 1.BOE-DE L.BE-D9 B.25E-08 3E2EOT 4.B4EO7 B 15E-09 AP-47 Table 143
| Ant hracess 2.40E-06 24E09 1.10807 4 EIEOT E4BEOT B OO APAZ Table 143
Benzlalanthracens 1.BOE-DE 3EIEOT 4.B4EO7 B1SE-O9 AP-AZ Table 143
BEnzene Z1E-03 437 5.B5E04 T 17E-D& AP-47 Table 1.4-3
Benzoa)oyrens 1.2E-DE ZAIEOT 3.23E407 410609 AP-47 Table 143
Benzo{bfluaranthena 1.BE-06 3807 4.B4EO7 G.1SE-05 AP42 Table 143
Benzolg,h,ijperdens 1.3E-0& 2 41EOT 3.23e07 41060 APAZ Table 143
Benzolkifbeoranthens 1.BE-0& IEIEOT 4.B4E07 G1SE- AP-47 Table 14-3
[Chrgsana 1EE-DE 3 EIEOT L11E-D7 4.B4E0O7 E1SE-09 AP-47 Table 1.4-3
Dibenzoda hjanthracene 1.3E-06 2 41EOT 7.37E08 323807 4 1060 APAZ Table 14.3
Dichiorobanaens 1.2E-08 JAIE-d F3TED5 323604 410605 APA7 Table 143
Flucranhena 3.0E-06 E.03E-07 B.O7EOT 10gE-08 AP-42 Table 1.4-3
Fluorene 2.BE-DE S.E3E-OT T.54E07 S5TE-O9 AP-47 Table 143
Formaldinyde o0.08 1S1E-0F 2.02E02 TESEE-O4 APA7 Tabie 143
Hexarne 180 035 048 E1SEO3 APAZ Table 143
ndenio] 1, 2, 3-0d) pyrana 1EE-DE 3 EIEOT 4.B4E0O7 E1SE-09 AP-47 Table 1.4-3
A nnthalene E1E 13304 1 BAE04 I 0OSE-D6 APA2 Table 143
Phenanthrens L7E-05 7.80E07 3 AZE-D5 4.5BE-06 SEI1E-08 AP-47 Table 143
PyTRNE 5.0E-DE 2. 29807 1 00E-D5 3.07E-07 1.35E06 1T1E-O8 AP-42 Table 1.4-3
Toluene 3.4E-03 1.55804 EE3E-04 3.09E-04 5.15E04 11505 AP-AZ Table 143
[ Arsenks Z.DE-04 9.15E-06 4.02E 05 1.23E05 5.3BE05 GE3EOT7 AP-47 Table 143
Berylum 13E-05 5.51807 2 41E05 TIATEDT 3.23E06 4 10€-08 APAZ Table 143
| Cardrmibuimni L1E-03 5.05E-05 2 21E-D4 E.JEE-D5 2.96E-04 TEE-D5 AP-A7 Table 143
T hirerikam 14E-03 B.42E05 IEIE-M B.EDE-D5 A.77E04 TEE-D& AP-47 Table 1.4-3
| Cobalt E4E05 3.B5ED6 5. 16E06 2.26EQ5 1 ETEOT APAZ Table 14.3
Mangand-=e 3.BE-d 17405 1.34E-05 LOZE04 130E-05 APA7 Table 143
Marrury LEE- 1.19€405 1.EDE-D5 T.00E05 EEEEOT AP-42 Table 1.4-3
Wkl Z.1E-03 9.63E-05 1.29E-04 5.65E04 T.1TE-DG AP-47 Table 143
Salenium ZAE-05 1.10E406 147ED6 E&BEDE B J0E-08 APA2 Table 143
Total HAPs {including Fb) 051 G4SE03
S0 Mist [EAF, Prehieaters, Dryers, Torchis)
502+ 1/202 =503
S0 + HIO = H2504
502 503 creaed HES0E created
MW 502 &1 [is/hir} iy (/b
MWL 503 0.1 2.75E02 3.44E-03 4.21E03 vents o EFT
MW, HESO4 98.1 3.7sE02 4.70E-03 5.75E03 vents o EF
*Percent 507 to 503 %) 1 4, BEE-04 4 BEE 05 5.B5E05 7.16E05 venics o EFLL
“Percent S03 to HIS04 [%) 100 0% s 10% of 502 |5 converted to 503 and 100% of 503 Is converted to H2504
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13.0 Facility-wide total HAP emissions (after controls)

Hazardous &ir Pollutants (HAPs)

Emniiaions [tpy]

Gas | Meehate Erottaginy | Evergeicy | Eveiaginn Gasolne
Hazanbeus Ar Polistant D‘;‘;L ”""I‘P“l']‘s‘*‘"" I':f? i u..up-.u.:d ‘LE‘;;‘; R‘E:‘x o P Generater | Generats :i";'L' o :i";';:‘"" :i";'zz‘"h StorageTank | Tt
EPOT BEPDS)  EPOS EFL4 EP1S EF16 EF12

11,3, 2 Tetrachioroethares L0IED6 | S4IEOE | S4IEDS TI3ELE
11,2 Trichba noethane D406 | DTIEOS | 2TIELS SETELS
L3 Btadies 5E2EQE LOSED4 | 2iEd4 | 2i8Ed4 £08E 8
(o CprogEne 20ED6 | 2ISEQS | 2I5EAS 471EE
TALEO3 TASEL3
11308 | 713E48 S3ME03 | GBOER
5.1EEOE 1E3EQS | 2EdEQE | E45E0E | E48EA6 | GA4EEDS E3EE 8
& Methyichala LBEEDS BTIEOT
7,12 Diethvyloenz | alantivat e 3AE0E TIEELE
3BEELH 443E06 | LovEAS E3EELE
LBEELS RTIEDE | aTIFas L43E48
SAEDd | TI3E0S | T13E4S 3E5E01
TI0E02
LazE01 215504 | asaE0s | azaEas 151E01
SAEEDS £0E09 L16E 06 1TEEQE | 178E4E | 2 78EE LA1E0E
LE0ECE | LaTEdR =TSR LETECS SEOEE
SIEECE | 40SE0T | 429E07 | 1IBEAS 41TECE EBZECT LI9E08
3BEELS 5 EEOT L3EE0E
Becene 4EIE0E IEIED4 | T34E04 | a75ED L8EQ3 | IEIEAD
Bertola ey Ene LEBELS LAAEAT £25E07
Bezoieloyrene SS4EAT | SS4E4T TOBELT
Be ol ot athene ELSECS LOSEDE | L42EAT LOEELE
Benzo(ih iperyiene 4I0ECS SIEEQT | BS3aEAT L3EELE
Berzolfuorant e EASEDS LOGEAT LOBELE
Berilum L10ECE SEIELE
Bich el LEIED | 18lEdd SEIEM
Brovssot o LEZEOD LEIEAOD
Cadmium 134E04 | LTTEOS | L36E0E | S.06E0: | SATED4 | E7O0E05 | 1OBED4 ITEECE EITEAR
Carbon Disa LTSEDL L75ED1
Carbon T LADEOZ 2EIED6 | 31305 | 3138405 LA0E-02
Chiviobers LOSE06 | ME9EOS | 2S9E4S 539608
Chicioethars TOLE03 T91E08
Chicialorm LI1EO2 TSED6 | 4305 | T43aEds [EFEH
LATELD
ET3E04 | 438E05 | X0IEDE | LITEAN LE1EC2 LA2ED1
Chrysene LBEELS LASEDE | SSlEAT LO1ELE
Cosbaht 341E06 | 25BEOT | LBOEOT | T.52E4M 6.BAE 04 LE0E.03
LOSEDd | LDEEDM
LI0EDS 3 I7ELT S09ELT
Dichlorobasn ene LEBELE AIEDE SAIEO
Ettryllsenzere LI9EDD S54E06 | B3NEQE | s3Eds LEEQ3 | LadEn
Elrylene Dibromide 335606 | STEEQE | a7AEAS TH0EAE
Flucarthess EAEDS LOZECE BEIEDE | 947E4T EIIELE
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Appendix 2: Control Method Explanations

In order to avoid lengthy repetition when discussing the control methods identified in Section 4.2, the
various control methods identified as BACT candidates are listed here.

The control methods are listed in alphabetical order. Refer to Section 4.2 of the application review for
discussion of how these control methods apply to the emission sources at this proposed facility.

1) Biofiltration

“Biofiltration is an air pollution control technology in which exhaust gases containing biodegradable organic
compounds are vented, under controlled temperature and humidity, through a biologically active material.
The microorganisms contained in the bed of compost like material digest or biodegrade the organics to CO,
and water. This technology has been successfully applied in full-scale applications to control odors, VOC,
and air toxic emissions from a range of industrial and public-sector sources. However, biofilters are limited
to organic concentrations of approximately 1,000 ppm or less: Biofiltration can provide significant economic
advantages over other air pollution control technologies if applied to exhaust streams that contain readily
biodegradable pollutants in low concentrations... A<limiting parameter of a biofilter is its operating
temperature. The maximum operating temperature of biofilters is approximately 100°F due to the
requirements of the microorganisms that comprise the biofilter” (Application at Appendix F, page 2-28).

2) Carbon adsorption

Carbon adsorption systems can potentially be used to remove VOC from exhaust gas streams. The core
component of a carbon adsorption system is an activated carbon bed contained in a steel vessel. The VOC-
laden gas passes through the carbon bed where the VOC is adsorbed on the activated carbon. The cleaned gas
is discharged to the atmosphere. The spent carbon is regenerated either.at an on-site regeneration facility or
by an off-site activated carbon:supplier. Spent carbon is regenerated by using steam to displace adsorbed
organic compounds at high temperatures. Carbon adsorption is:not.recommended for exhaust streams with
greater than 50 percent relative humidity and temperatures greater than 150 °F.

3) Catalytic oxidizers (a.k.a. catalytic incinerators)

“Catalytic incinerators operate very similar to thermal/recuperative incinerators, with the primary difference
that the gas, after passing through the flame area, passes through a catalyst bed. The catalyst has the effect of
increasing the oxidation reaction rate, enabling conversion at lower reaction temperatures than in thermal
incinerator units. Catalysts, therefore, also allow for smaller incinerator size... Particulate matter can rapidly
coat the catalyst so that the catalyst active sites are prevented from aiding in the oxidation of pollutants in the
gas stream. This effect of PM on the catalyst is called blinding, and will deactivate the catalyst over time.
Because essentially all the active surface of the catalyst is contained in relatively small pores, the PM need
not be large to blind the catalyst” (EPA-CICA Fact Sheet: Catalytic Incinerator [EPA-452/F-03/018], page 4)

4) Condenser

“Condensers convert a gas or vapor stream to a liquid, allowing the organics within the stream to be recovered,
refined, or reused and preventing the release of organic streams into the ambient air. Condensers are relatively
inexpensive devices that typically use water or air to cool and condense the vapor stream. Condensers are
typically used as pretreatment devices. Condensers are generally not capable of reaching temperatures below
100°F. High removal rates of gaseous pollutants are generally not possible unless the vapors will condense at
high temperatures... Large quantities of particulate in the exhaust stream will increase fouling leading to
excessive maintenance requirements and decreased efficiency. Furthermore, low concentrations of VOCs in
the exhaust stream results in partial pressures of the VOCs that are too low for condensation to occur, resulting
in low removal efficiencies and high energy usages” (Application at Appendix F, page 2-29).
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5) Cyclones

“Cyclones use inertia to remove particles from the gas stream. The cyclone imparts centrifugal force on the
gas stream, usually within a conical shaped chamber. Cyclones operate by creating a double vortex inside the
cyclone body. The incoming gas is forced into circular motion down the cyclone near the inner surface of the
cyclone tube. At the bottom of the cyclone, the gas turns and spirals up through the center of the tube and out
of the top of the cyclone (AWMA, 1992).

“Particles in the gas stream are forced toward the cyclone walls by the centrifugal force of the spinning gas
but are opposed by the fluid drag force of the gas traveling through and out of the cyclone. For large particles,
inertial momentum overcomes the fluid drag force so that the particles reach the cyclone walls and are
collected. For small particles, the fluid drag force overwhelms the inertial momentum and causes these
particles to leave the cyclone with the exiting gas” (EPA-CICA Fact Sheet: Cyclones [EPA-452/F-03-005],

page 3).
6) Direct Evacuation Control (DEC)

“The EAF is comprised of bottom, sidewall, and roof sections. Each shell bottom is lined with refractory and
is equipped with a sump burner for preheating the shell. The furnace bottom also contains the tap hole through
which the molten steel will be drained into waiting ladles. This hole is typically plugged with free-flowing
sand during the melting process. The roof section has a precast refractory section known as a delta ring
containing three holes for each of the three electrodes. Another hole in the roof, the fourth hole, connects the
DEC system to the EAF. Furnace gases are evacuated to the emission control system through the fourth hole.”
(Application at Appendix F, page 2-9)

“The hot CO-laden exit the conventional furnace through the fourth hole direct evacuation control (DEC),
where air is inspired by the negative draft at the gap and high CO destruction efficiency is provided by the
high temperature and violent mixing of the gases and air” (Application at Appendix F, page 2-16).

7) Electrostatic precipitation (ESP)

“An ESP is a particulate control device that uses electrical forces to move particles entrained within an exhaust
stream onto collector plates: The entrained particles are given an electrical charge when they pass through a
corona;-a.region where gaseous ions flow. Electrodes in the center of the flow lane are maintained at high
voltage and generate the electrical field that forces the particles to the collector walls” (EPA-CICA Fact Sheet:
Dry Electrostatic Precipitator (ESP) [EPA-452/F-03-028], page 3).

There are two general types of ESPs: wet and dry. The general method operation is the same for both types.
The application claims, with regards to the EAF, “Particulate emissions from the EAF contain significant
amounts of iron oxide which, due to its magnetic properties, interferes with the mechanical removal of the
particles from the plates, thereby reducing control efficiency” (Application at Appendix F, page 2-19).

8) EMxNOxControl

“EmeraChem’s EMx NOx control has been effectively employed on gas turbines for control of NOx, as well
as other gaseous pollutants and particulate matter. However, gas turbines generally have steady-state exhaust
flow with a consistent temperature range that allows for proper catalytic control. By contrast, the EAF exhaust
stream characteristics are highly variable, and the temperature fluctuations would prevent the catalyst from
effectively controlling emissions. Additionally, the highly dense particulate loading in an EAF exhaust stream
is orders of magnitude greater than the particulate loading of a gas turbine exhaust stream, which would cause
plugging and fouling of the catalyst” (Application at Appendix F, page 2-11).
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9) Fabric Filters (a.k.a. “baghouses”)

“Fabric filters, also known as “baghouses,” remove particulate by passing the gas stream through porous fabric
filters (bags) which trap the particles on the fabric. The particles collect on the fabric filters, forming a porous
dust cake layer which results in a high collection efficiency, even for smaller particles” (Application at
Appendix F, page 2-18).

“Practical application of fabric filters requires the use of a large fabric area in.order to avoid an unacceptable
pressure drop across the fabric. Baghouse size for a particular unit is determined by the choice of air-to-cloth
ratio, or the ratio of volumetric air flow to cloth area. The selection of air-to-cloth ratio depends on the
particulate loading and characteristics, and the cleaning method used. /A high particulate loading will require
the use of a larger baghouse in order to avoid forming too heavy a dust cake, which would result in an
excessive pressure drop” (EPA-CICA Fact Sheet: Fabric Filter [EPA-452/F-03-024], page 4).

10) Flue gas desulfurization (FGD)

“The FGD or SO, scrubbing process typically uses.a calcium or sodium based alkaline reagent. The reagent
is injected in the flue gas in a spray tower or directly into the duct. The SO: is absorbed, neutralized and/or
oxidized by the alkaline reagent into a solid compound, either.calcium or sodium sulfate. The solid is removed
from the waste gas stream using downstream equipment” (EPA<CICA Fact Sheet: Flue Gas Desulfurization
[EPA-452/F-03-034], page 3). According to the EPA-CICA Fact Sheet, the temperature of the inlet gas must
be at the very least 150 °C, depending on the specific type of FGD employed.

The application offers additional information regarding FGD: “FGDs differ from the wet scrubbing
technology described above in that FGD technology is based on using an alkaline reagent to absorb and react
with SOz to produce a solid compound, which is later removed with particulate controls” (Application at
Appendix F, page 2-23).

11) Good combustion and process operation

The results” of combustion can be improved, and_emissions from combustion reduced, through good
management and operating practices. These practices can include operator training, following manufacturer’s
recommendations, and performing regular maintenance and tune-ups.

12) Low-sulfur carbon-based feed and charge material (charge substitution)

This method of SO control applies only to the EAF. SO, emissions are directly related to the amount of sulfur
charged to the EAF. Therefore, the facility could charge materials with lower sulfur content in order to meet
an emission limit.

13) Low-NOx burners

“Low NOx combustion controls consist of strategies to reduce the formation of NOXx either by cooling the
flame temperature or limiting the amount of oxygen to form NOx. These strategies include overfire air (OFA),
low excess air (LEA), and flue gas recirculation (FGR). These methods of control are commonly used on
boilers having a steady-state exhaust flow, controllable fuel/air flows, and a generally consistent temperature
range” (Application Appendix F, page 2-9). Low-NOx burners are generally not practical in situations where
extremely high temperatures is the goal of the operation, such as in a furnace or for cutting torches.

14) Non-selective catalytic reduction (NSCR)
“NSCR employs a catalyst (typically platinum/rhodium) to reduce NOx to nitrogen and water. NSCR has

been effectively used on automabiles and reciprocating engines in fuel-rich mode with very low oxygen levels.
Proper operation of NSCR requires the fuel/air ratio be at or close to stoichiometric proportions” (Application
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at Appendix F, page 2-11). According to the application, in the context of controlling NOx emissions from an
electric arc furnace, a particulate-laden exhaust would plug any catalyst.

15) Oxy-Fuel Burners

“Oxy-fired burners achieve combustion using oxygen rather than air, which reduces nitrogen levels in the
furnace. The lower nitrogen levels result in a reduction in NOx emissions” (Application at Appendix F, page
2-9). “These burners increase the effective capacity of the furnace by increasing the speed of the melt and
reducing the consumption of electricity and electrode material, both which'reduce emissions of greenhouse
gases. The use of oxy-fuels also increases heat transfer, reduces heat losses, reduces electrode consumption
and reduces tap-to-tap time. It also helps to remove different elements from the steel bath, like phosphorous,
silicon and carbon” (Application at Appendix F, page 2-32).

Note that this method requires a supply of pure oxygen for combustion.
16) SCONOx™

“The SCONOx™ system is an add-on control device that reduces multiple pollutants. The SCONOX™ system
utilizes a single catalyst for the conversion of CO, VOC, and NOx emissions into CO,, water, and nitrogen
gas. The system does not use ammonia and operates most effectively at temperatures ranging from 300°F to
700°F. The SCONOX™ system requires natural gas, water, steam, electricity and ambient air to operate, and
no special chemicals or processes are-necessary. Steam is used periodically to regenerate the catalyst bed and
is an integral part of the process” (Application.at Appendix F, page 2-12).

17) Scrap management plan

Nucor will receive various kinds of scrap metal from various sources. GACT Subpart YYY'Y requires Nucor
to develop a “pollution prevention plan” (a.k.a.‘a scrap management plan) in order to reduce the amount of
plastics, oils, and-other contaminants being charged to the EAF. If such materials were changed to the EAF,
they would quickly volatilize and be emitted as VOC.

18) Selective Catalytic Reduction (SCR)

“The SCR process chemically reduces the NOx molecule into molecular nitrogen and water vapor. A nitrogen
based reagent such as ammaonia or urea is injected into the ductwork, downstream of the combustion unit. The
waste gas mixes with the reagent and enters a reactor module containing catalyst. The hot flue gas and reagent
diffuse through the catalyst. The reagent reacts selectively with the NOx within a specific temperature range
and in the presence of the catalystand oxygen...The catalyst is composed of active metals or ceramics with a
highly porous structure. Catalysts configurations are generally ceramic honeycomb and pleated metal plate
(monolith) designs. The catalyst composition, type, and physical properties affect performance, reliability,
catalyst quantity required, and cost. The SCR system supplier and catalyst supplier generally guarantee the
catalyst life and performance.” (EPA-CICA Fact Sheet: Selective Catalytic Reduction [EPA-452/F-03-032],

page 3).

The EPA-CICA Fact Sheet also notes that the catalyst can be deactivated by “blinding/plugging/fouling of
active sites by ammonia-sulfur salts and particulate matter,” and that “SCR may be applied after PM and
sulfur removal equipment (cold-side), however, reheating of the flue gas may be required, which significantly
increases the operational costs.”

19) Selective Non-Catalytic Reduction (SNCR)

“SNCR is based on the chemical reduction of the NOx molecule into molecular nitrogen (N2) and water vapor
(H20). A nitrogen based reducing agent (reagent), such as ammonia or urea, is injected into the post
combustion flue gas. The reduction reaction with NOx is favored over other chemical reaction processes at
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temperatures ranging between 1600°F and 2100°F (870°C to 1150°C), therefore, it is considered a selective
chemical process” (EPA-CICA Fact Sheet: Selective Non-Catalytic Reduction [EPA-452/F-03-031], page 2).

20) Thermal oxidizers

“Incineration, or thermal oxidation is the process of oxidizing combustible materials by raising the
temperature of the material above its auto-ignition point in the presence of oxygen, and maintaining it at high
temperature for sufficient time to complete combustion to carbon dioxide and water... It.is the temperature at
which the combustion reaction rate exceeds the rate of heat losses, thereby raising the temperature of the gases
to some higher value. Thus, any organic/air mixture will ignite if its temperature is raised to a sufficiently high
level... Incinerators, in general, are not recommended for controlling gases containing halogen- or sulfur-
containing compounds because of the formation of highly corrosive acid gases” (EPA-CICA Fact Sheet:
Thermal Incinerator [EPA-452/F-03-022], page 4 and 5).

Note that in addition to the simple thermal incinerator (a.k.a. thermal oxidizer) described in'the EPA-CICA
Fact Sheet, there also exist “regenerative” thermal oxidizers. These systems are designed to retain some
amount of the heat generated by oxidation, thereby reducing the need for additional heat input..However, the
basic principles of operation remain the same.

21) Wet scrubbers

In general, wet scrubbers control particulate by forcing a particulate-laden gas stream to interact with a
scrubbing liquid (often water) that‘absorbs the. particulate. There are several.approaches to accomplish this;
common methods are packed bed/tower, which uses several beds of media and liquid, and venturi, which
forces the gas stream along with a scrubbing liquid through a venturi nozzle.

Wet scrubbers can also be used to absorb gaseous organic compounds, provided those compounds are soluble
in the scrubbing liquid.

Wet scrubbers-can also be used to absorb a pollutant through a chemical reaction. For example, a wet scrubber
can, in theory, control SO, emissions (The exhaust gas is scrubbed with a 5 percent to 15 percent slurry,
composed of lime (CaO) or limestone (CaCOs) in suspension. The SO in the exhaust gas reacts with the CaO
or CaCO; to form calcium sulfite (CaCOs) and.calcium sulfate (CaSQ.). The scrubbing liquor is continuously
recycled.to the scrubbing tower after fresh CaO or CaCO; has been added” (Application at Appendix F, page
2-22).

22) XONON™

“The XONON™ system controls NOx emissions by preventing their formation. The key to the XONON™
system is the utilization of a chemical process versus a flame to combust fuel, thus limiting temperature and
NOXx formation. The XONONT™ system is an integral part of the combustor. The fuel and air that are supplied
to the combustor are thoroughly mixed before entering the catalyst. The catalyst is responsible for combusting
the fuel to release its energy... XONON™ has only been reviewed for use on combustion turbines. Currently,
the XONONT™™ system has not had wide-scale application. It has been demonstrated on a 1.5 MW combustion
turbine unit in California, with the unit operating in a base load capacity” (Application at Appendix F, 2-12).



Appendix 3: Application Correspondence

Emails referenced in the preliminary determination are attached here. In certain cases, the formatting has
been changed to either fit the format of this document, or to clarify what text was added by Nucor.

October 3, 2022

From: Way, Matt (NSLX) <matt.way@nucor.com>

Sent: Monday, October 3, 2022 2:13 PM

To: Braswell, Russell

Cc: Morrow, Corey (NSAR)

Subject: [External] Re: Followup questions for Nucor Lexington

Russell,

Please see my responses to your questions below in blue. Please let me know if you have further questions or give
me a call to discuss if needed.

1. Scrap mix (referenced several times throughout appendix G)
The BACT determination for the EAF mentions several times that BACT limits from several other facilities are
not comparable due to a different scrap mix. Can you explain exactly how the planned scrap mix for Lexington
(as described in the project description) is different from these other facilities, and why the different scrap mix
can justify a higher BACT for SO2, CO, and VOC?

Note that | have not seen any add-on control devices for these pollutants (nor am | proposing any) when
looking at other facilities. I’'m just trying to get a better understanding of why Nucor Lexington will be so
different for these pollutants.

The Nucor Lexington mill will produce construction-grade rebar which uses a scrap mix that has been optimized
to produce rebar. The scrap mix used for construction-grade rebar is considered obsolete scrap that potentially
contains residuals which can result in higher emissions of VOCs, SO2, and CO. Mills producing higher value
products require a prime scrap mix with less residuals, and thus lower emissions, than what will be produced at
and emitted by the Nucor Lexington mill.

2. Fluorides from Meltshop Baghouse (pg 6 of appendix E)
The application calculates fluoride emissions from the furnace based on “experience at other Nucor facilities.”
Does this mean emission testing? If so, when/where was the testing performed?
How did the scrap and additive mix at those other facilities impact fluoride emissions?
The fluoride emission factor is based off testing at a similar Nucor micro-mill using a similar scrap and additive
mix. To account for potential variability, a conservative factor has been added based on an engineering
estimate.

3. PM emissions from Caster (pg 11 of appendix E):
The application states PM emission factors were developed based on production operations at Nucor SC. Does
this mean emission testing? If so, are the casting operations at the SC facility equivalent to the proposed
operations at Lexington? Given that there is no Caster Hood planned for this facility, is this comparison still
valid?
Quantifying emissions from the caster is difficult. To better understand emissions from the caster, Nucor
conducted an engineering study to quantify uncaptured emissions from the caster at Nucor SC. Since there is
no hood at Nucor Lexington, the uncaptured emission rate is converted to a total emission factor using a
capture efficiency of 98%. Nucor believes this is the best available data to represent emissions from the caster.
Furthermore, Nucor SC is a much larger facility (500 tph) than Nucor Lexington (80 tph), and thus, represents a
conservative estimate.

Thank you,

Matt Way Environmental Manager
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October 24, 2022

[letter to] Christopher Howard [via email]
Environmental Protection Agency
Atlanta Federal Center

61 Forsyth Street, SW

Atlanta, GA 30303-3104
Howard.Chris@epa.gov

Re: EPA Region 4 Comments on Nucor Lexington PSD Modeling
Nucor Steel — Lexington
Lexington, Davidson County, NC
Facility ID: 2900384
Application ID 2900394.22A

Dear Mr. Howard:

In response to your email dated October 12, 2022, Nucor Steel Lexington — A Division of Nucor Corporation
(Nucor Lexington) submits the following information related to the Nucor Lexington Prevention of Significant
Deterioration (PSD) Modeling performed in support of the PSD Air Construction Permit Application(Application)
for the new steel micro mill located in Lexington, North Carolina. Nucor’s response follows each of the 4 comments
received below:

Section 3.1.3 — Source Descriptions

o Comment #1 - Table B-2 of the July.2022 PSD Air Dispersion Modeling Report lists the PTE short-term
emission rates that were modeled. The table lists the short-term PTE for SO2 for the Melt Shop Baghouse
as 40 pounds per hour. The table lists the short-term PTE for NOx for the Melt Shop Baghouse as 28.6
pounds per hour. Table 1-2 of the July 2022 PSD Permit Application lists proposed permit limits for the
various proposed sources and applicable pollutants. The proposed permit limits for SO2 and NOx listed in
Table 1-2 for the Melt Shop Baghouse are the.same as the value modeled for SO2 and slightly less than the
value modeled for NOx. Table 1-2 of the PSD permit application also indicates that the proposed SO2 and
NOx permit limits for the Melt Shop Baghouse will be based on a 30-day rolling average. To be consistent
with the 1-hour NAAQS for SO2 and NOx, the permitted emissions limits for the Melt Shop Baghouse for
S02.and NOx should be based on a 1-hour average (see paragraph 9.2.3.1 of 40 CFR Appendix W).
Alternatively, documentation may be provided to demonstrate that the emission rates modeled for SO2
and NOx are consistent with paragraph 8.2.2(c) and Table 8-2 of 40 CFR Appendix W.

In response to the comment relating to the use of a 30-day averaging period for SO2 and NOx in lieu of a 1-hour
averaging period, Nucor finds the use of a 30-day averaging period is an appropriate averaging period and is
protective of the SO2 and NOx NAAQS.

The U.S. Environmental Protection Agency (EPA) guidance and regulations allow for the use of 30-day periods for
emission rates and production limits. In a Consent Decree between the EPA and Virginia Electric and Power
Company1?, compliance demonstrations are based on 30-day rolling average emission rates. Furthermore,
compliance demonstrations with operating parameters, concentration-based emission limits, and emission limits for
various New Source Performance Standards (NSPS) are based on 30-day rolling average periods, such as that
reflected in the definition of “rolling average” in 40 CFR 60.61 (Subpart F), as well as methods for demonstrating
compliance with.emissions standards for fuel-fired/steam generating unit NSPSs (40 CFR 60, Subparts D, Da, Db,
and Dc).

As demonstrated in the submitted modeling analysis, the maximum model-predicted contribution of all Nucor and
off-site sources for 1-hour SO2 concentrations was 15.5 pg/m3, which along with the ambient background
concentration of 10.5 pg/m3 totaled 25.9 pg/m3 or 13% of the 1-hour SO2 NAAQS. Even with a modeled emission
rate 10 times higher (~400 Ib/hr) at the melt shop baghouse, there would be an ample safety margin under the
standard (155 pg/m3 + 10.5 pg/m3 = 165.5 pg/m3 or 84.4% of the NAAQS). As such, a 30-day rolling limit at
40.03 Ib/hr will be sufficiently protective of the 1-hour SO2 NAAQS.

! https://www.deg.virginia.gov/home/showpublisheddocument/1485/637399092948000000
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Similarly, for 1-hour NO2, the maximum model-predicted concentrations were 29.1 pg/m?® plus an ambient
background of 60.2 pg/m? for a total of 89.3 pug/m?® or 48% of the 1-hour NO2 NAAQS. However, the maximum
contribution of the melt shop baghouse anywhere on the grid (the maxima does not coincide with the highest overall
concentrations) was 9.0 pg/m3. Thus, modeling could support a modeled emission rate more than 10 times higher
than the 28.58 pg/m® modeled and still be under the standard (90 pg/ m3+ 20.1 pg/ m®+60.2 pg/ m® = 170.3 pg/m®
or 91% of the 1-hour NO2 NAAQS). As such, a 30-day rolling limit at 28.58 Ib/hr will be sufficiently protective of
the 1-hour NO2 NAAQS.

Section 4.2 Ambient Air Quality Standards

o Comment #2 - Table 4-1 lists a Significant Impact Level (SIL) for 1-hour.NO2 (10 ug/m3) that is different
from the interim SIL recommended by EPA (7.5 ug/m3) in the June 28, 2010, “General Guidance for
Implementing the 1-hour NO2 National Ambient Air Quality Standard in Prevention of Significant
Deterioration Permits, Including an Interim 1-hour NO2 Significant Impact Level”. As this guidance
indicates, states may elect to use another value that they believe is appropriate. The quidance further
states that the application of any SIL that is not reflected in a promulgated regulation should be supported
by a record in each instance that shows the value represents a de minimis impact on the 1-hour NO2
standard, as described in the referenced June 28,2010, memo.

o Comment #3 - Table 4-1 lists a Significant Impact Level (SIL) for 1-hour SO2 (10 ug/m?) thatis different
from the interim SIL recommended by EPA (7.8 ug/m?) in the August 23, 2010, memorandum from Anna
Marie Wood “General Guidance for Implementing the 1-hour SO2 NAAQS in PSD Permits, Including an
Interim 1-hour SO2 Significant Impact Level”. As this guidance indicates, states may elect to use another
value that they believe is appropriate. The guidance further states that the application of any SIL that is
not reflected in a promulgated regulation should be supported by a record in each instance that shows the
value represents a de minimis impact on the 1-hour S02 standard, as described in the referenced August
23, 2010, memo.

Related to both Comment #2 and Comment #3: NCDEQ adopted their SIL’s for the 1-hour SO2 and NO2 National
Ambient Air Quality Standards (NAAQS) on June 7th, and May 25th;, 2010, respectively?®. The adopted SIL’s were
initially developed by Northeast States for Coordinated Air Use Management (NESCAUM) as outlined in
“NESCAUM Recommendations on the Use of an Interim Significant Impact Level (SIL) in Modeling the 1-Hour
NO, NAAQS?4

Section 4.4 — Receptor Grids

o Comment #4 - We request additional justification regarding how ambient air was determined for the
purpose of receptor placement along any unfenced areas of the facility’s property boundary. Ambient air
should be determined in a manner consistent with EPA’s ambient air policy dated December 2, 2019.

Nucor will install fencing around the entire extent modeled area as the ambient air barrier. Public access to the
property will be prohibited at all points around the perimeter of the property.

Please contact Matt Way (903-241-6116, matt.way@nucor.com) or Jessica Morrison (603-793-8696,
jmorrison@burnsmcd.com) if you have any questions or require additional information.

Thank you,

[signed]

Matt Way
Environmental Manager
Nucor Steel Lexington

2 https://deq.nc.gov/water-quality/chemistry-lab/certification/memos/interim-1-hr-so2-sil/download
3 https://deq.nc.gov/water-quality/chemistry-lab/certification/memos/interim-1-hr-no2-sil/download
4 https://www.nescaum.org/documents/nescaum-no2-sil-guidance-4_21 10-revised.pdf
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November 18, 2022

From: Way, Matt (NSLX) <matt.way@nucor.com>

Sent: Friday, November 18, 2022 8:46 AM

To: Braswell, Russell

Subject: [External] Re: Concerns regarding the BACT determination for Nucor Lexington

Good morning Russell,

Fluoride emissions were conservatively estimated based on Nucor Sedalia. Nucor Lexington agrees with NCDAQ
that a PSD avoidance limit would be appropriate. As such, Nucor requests a fluoride emission limit of less than 3
tons per year. Additionally, Nucor Lexington will use fluoride containing material in various areas of the steel
making process. All potential fluoride emissions from the use of fluoride containing materials are considered in
the estimated emissions discussed above.

In regard to your questions pertaining to the BACT determinations, Nucor Sedalia and Nucor Florida were the first
micro mills constructed and operated by Nucor, and both micro mills use a continuous/endless charging

system. As such, the BACT analysis evaluated the micro mills and the continuous charging system. Nucor
Lexington will be the first bucket-charge micro mill. Based on Nucor’s experience operating the two continuous
charge micro mills, Nucor determines the emission profile of the facilities is dependent on the type of product
produced and size of the mill. Therefore, Nucor concludes that the most representative emission rates and BACT
determinations are those of other micro mills. Nucor modeled emission rates based on the BACT determination
which demonstrated compliance and protection of the NAAQs.

Please let me know if you have and further questions.
Thank you,
Matt Way

Environmental Manager
Cell: 903.241.6116
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December 9, 2022

From: Way, Matt (NSLX) <matt.way@nucor.com>

Sent: Friday, December 9, 2022 5:06 PM

To: Braswell, Russell

Cc: Morrow, Corey (NSAR)

Subject: Re: [External] Re: Concerns regarding the BACT determination for Nucor Lexington

Good afternoon Russell,
Please see my responses below in blue. Please let me know if you have any questions during your review.

1. Forthe Melt Shop Baghouse, the application proposes the following BACT limit: PM (filterable plus
condensable) = 0.0052 gr/dscf
Given that CMC Steel Oklahoma (referenced within the application) has accepted a PM (filterable plus
condensable) limit of 0.0024 gr/dscf, shouldn’t that value be the BACT limit?
Nucor Lexington proposes the 0.0024 gr/dscf as the PM10/PM2.5 (filterable plus condensable) BACT rate,
as reflected in the BACT summary table. Consistent with the Nucor Lexington application, CMC Steel
Oklahoma accepted a BACT limit of 0.0024 gr/dscf for PM10/PM_2.5 (filterable plus condensable). Nucor
Lexington is proposing a total PM (filterable plus condensable) limit of 0.0052 gr/dscf, which is the
minimum emission rate required by NSPS, 40 CFR 60, Subpart AAa. Recently permitted mini mills PM BACT
limits for EAFs do not include filterable plus condensable emissions, since the definition of PM in most
states is measured by Method 5 only (filterable emissions). Based on Nucor’s prior experience at their
facilities, a total PM limit (filterable plus condensable in accordance with 15A 02D .0530(b)(5)) of 0.0052
gr/dscf is proposed.

2. Regarding the scrap preheating and continuous charging:
I’'m trying to get a better understanding of Nucor’s transition away from the continuous charging process
for the micro mills. | want to be clear: | am not proposing Nucor Lexington be a continuous process. This
information is only to support the BACT analysis.

Regarding shaft preheating, the application states that the Nucor plant in Kingman, AZ experienced high
CO emissions and explosions as a result of the scrap preheating system. It looks like Nucor plans to
construct a new melt shop at that facility (https://www.azcommerce.com/news-
events/news/2022/8/nucor-announces-100-million-steel-production-facility-expansion-in-kingman/) with
a similar capacity and product to Lexington. Do you know if the new Kingman melt shop will also have a
bucket-charge EAF?

The Nucor Kingman facility will be a bucket-charge shop. Scrap charges at Nucor Kingman will be
approximately 60 tons compared to 45 tons at Lexington.

Regarding shaft preheating, the application states: “Several other steel plants that originally installed
shaft furnaces have converted to other means of scrap preheating other than the shaft furnace
technique.” Do you know of any specific examples of facilities converting away from this preheating
method?

Shaft preheating has gone to the wayside for preferred scrap charging methods such as bucket

charging. The main drivers for conversion/modification away from shaft furnaces was increased emissions
along with operational costs associated with the shaft furnace. Kingman’s previous owner, North Star
Steel, mothballed the shaft furnace EAF in the past, and Nucor Kingman will be installing a bucket charge
shop. In addition, Gerdau in Petersburg, VA is an EAF melt shop that converted from a shaft furnace to a
bucket charge scrap delivery system.

According to Florida’s review of the Frostproof facility, the scrap preheating system results in higher
efficiency and therefore lower GHG emissions. Can you confirm that Nucor believes the proposed GHG
BACT limit is still achievable without a scrap preheating system?

Correct, Nucor Lexington determines its GHG BACT limit is achievable.


https://urldefense.com/v3/__https:/nam04.safelinks.protection.outlook.com/?url=https*3A*2F*2Fwww.azcommerce.com*2Fnews-events*2Fnews*2F2022*2F8*2Fnucor-announces-100-million-steel-production-facility-expansion-in-kingman*2F&data=05*7C01*7Cmatt.way*40nucor.com*7C73958de9f692488c0a5808dada2987bd*7C9ee0b1d30ba84efe82d7b61d6eae73ed*7C1*7C0*7C638062169166290876*7CUnknown*7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0*3D*7C3000*7C*7C*7C&sdata=sI8g5GXV18*2FLs1uUpiRrOIzCCMdHgC8NmnGhjKRdkE4*3D&reserved=0__;JSUlJSUlJSUlJSUlJSUlJSUlJSUlJSUlJSU!!HYmSToo!beoabxi9K65MfKwkVaTzbm06Dbm8xNmaPfeEWPQd0nw6xzK72z3LtBjMivCcW-3PE2LQbjVZPe0i2XuENqHFCNVF$
https://urldefense.com/v3/__https:/nam04.safelinks.protection.outlook.com/?url=https*3A*2F*2Fwww.azcommerce.com*2Fnews-events*2Fnews*2F2022*2F8*2Fnucor-announces-100-million-steel-production-facility-expansion-in-kingman*2F&data=05*7C01*7Cmatt.way*40nucor.com*7C73958de9f692488c0a5808dada2987bd*7C9ee0b1d30ba84efe82d7b61d6eae73ed*7C1*7C0*7C638062169166290876*7CUnknown*7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0*3D*7C3000*7C*7C*7C&sdata=sI8g5GXV18*2FLs1uUpiRrOIzCCMdHgC8NmnGhjKRdkE4*3D&reserved=0__;JSUlJSUlJSUlJSUlJSUlJSUlJSUlJSUlJSU!!HYmSToo!beoabxi9K65MfKwkVaTzbm06Dbm8xNmaPfeEWPQd0nw6xzK72z3LtBjMivCcW-3PE2LQbjVZPe0i2XuENqHFCNVF$
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3.

For the BACT limit for the cooling towers, the application proposes a BACT limit of 0.001% drift. Why is
the BACT limit from Nucor Arkansas (0.0005%) not achievable here? The application explains that the
BACT limit from CMC Mesa is not a fair comparison because it is located in a PM nonattainment area, but
does not address Nucor Arkansas’s lower limit.

The 0.0005% drift is one of the most stringent BACT rates for cooling towers typically seen at large power
plants and steel mills with high water flow and many cells. The Nucor Arkansas facility is a larger facility
than Nucor Lexington with larger cooling towers with more cells and higher flow rates. The smaller
cooling towers at Nucor Lexington would require substantial changes in tower design and substantial costs
for an incremental improvement. As summarized in the BACT analysis and RBLC tables, the 0.001% drift is
an appropriate BACT rate for cooling towers of this size.

For the BACT limits for the NG-fired preheaters and skull cutting, the application states: “the NOx BACT
for natural gas combustion is proposed to be 0.05 lb/MMBtu except for units where low NOx burners can

only achieve 0.1 Ib/MMBtu.” Based on the similar operations at Frostproof and Sedalia, can you provide
more specifics as to which of these NG-fired preheaters are expected to use low NOx burners?
The preheaters and dryers in EP-7 and EP-9 are expected to use low-NOx burners.

Below is my draft equipment list with emission source and control device IDs. | will be using this as | draft

the permit. Please review this list and let me know if there are any necessary changes. This will hopefully
save us some time when reviewing the initial draft of the permit.

Control Update Notes
Emission Source Emission Source Device Control Device
1D No. Description ID No. Description
Melt Shop (ES-1)
ES-1-1 Electric arc furnace CD-7 Melt Shop Added service cutting torches
NSPS AAa, (EAF) equipped with Baghouse hich are included in the
GACT direct evacuation control maximum heat input.
YYYYY, (DEC) and oxy-fuel
PSD BACT burners and EAF service
cutting
torches (46.74 million
Btu per hour maximum
heat input)
ES-1-2 Ladle metallurgy furnace No change
PSD BACT (LMF)
ES-1-3 EAF refractory dumping No change
PSD BACT and repair
ES-1-4 Slag dumping and slag No change
PSD BACT pit
ES-1-X Melt shop material This is an activity which
PSD BACT, transfers contributes to the melt shop
paghouse emissions. See,
emissions calculations Melt
Shop Baghouse EP07
orksheet.
ES-1-5 Melt shop fugitives NA NA No change
NSPS AAa,
GACT
YYYYY,
PSD BACT
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Control Update Notes
Emission Source Emission Source Device Control Device
1D No. Description ID No. Description
ES-1-6 Natural gas-fired nozzle | NA NA The service cutting torches
PSD BACT preheater, equipped with ere included in the heat
a low NOx burner (0.05 input from ES-1-1. The 0.05
million Btu per hour MMBtu/hr heat input applies
maximum heat input) 0 the\preheater.
Casting Operations (ES-2)
ES-2-1 Caster NA NA {\lo change
PSD BACT
ES-2-2 Ladle and tundish NA NA No change
PSD BACT refractory dumping and
repair
ES-2-3 Natural gas-fired burners | NA NA Service cutting torches do not
PSD BACT for ladle/tundish drying, have low-NOx pdrners.
ladle/tundish preheaters,
each equipped with low-
NOXx burners, and
service cutting
torches (62.68 million
Btu per hour total heat
input capacity)
ES-3 Water spray chamber NA NA No change
PSD BACT below caster and caster
spray stack
Rolling Operations (ES=4)
ES-4-1 Rolling Mill NA NA No change
PSD BACT
ES-4-2 Natural gas-fired service | NA NA Removed burners and
PSD BACT cutting torches-in.the reference to low NOx burners.
Rolling Mill (0.8 million
Btu per hour maximum
total heat input)
ES-5 Natural gas-fired torches | NA NA Removed reference to low
PSD BACT for scrap cutting-and NOx burners. Added
skull cutting (0.5 million maximum heat input.
Btu per hour maximum
total heat input)
Cooling Towers (ES-6)
ES-6-1 Cooling tower (non- CD-12 Drift eliminators [No change
PSD BACT contact)
ES-6-2 Cooling tower (contact) CD-13 Drift eliminators [No change
PSD BACT
Silos (ES-7)
ES-7-1 Two silos (carbon CD-3 Bin vent filter No change
PSD BACT storage)
ES-7-2 Two silos (flux storage) | CD-4 Bin vent filer No change
PSD BACT
ES-7-3 Baghouse dust silo and CD-5 Bin vent Added silo to clarify bin vent
NSPS AAa, enclosed dust loadout filter (silo) filter is for the silo




Appendix 3 continued, to Preliminary Determination and Review of Application 2900394.22A

Application Correspondence

Page 8 of 9
Control Update Notes
Emission Source Emission Source Device Control Device
1D No. Description ID No. Description
Material handling (ES-8)
ES-8-1 Scrap handling and NA NA No change
PSD BACT storage in an open pile
and a pile enclosed on
two sides
ES-8-2 Alloy handling and NA NA This is a pile area.
PSD BACT storage
pile area enclosed on
three sides
ES-8-3 Slag and mill scale NA NA No change
PSD BACT handling, pile, and
processing
=2 Natural-gas-fired-eutting | NA NA Removed. This|s a duplicate
PSB-BACT torches-forserap-cutting bf ES-5.
(95 .'”'9 Bl-per ; oul
ES-9 Haul roads (pavedand NA NA No change
PSD BACT unpaved)
Engines (ES-10
ES-10-1 Natural gas-fired fire NA NA No change
NSPS JJJJ, water pump (500
GACT zZZZZ, | horsepower)
PSD BACT
ES-10-2 Natural gas-fired NA NA No change
NSPS 1111, emergency generator
NSPS JJJJ, (2,000 kilowatt)
GACT zZ2ZZZ, -0r-
PSD BACT Diesel-fired emergency
generator (2,000
kilowatt)
ES-10-3 Natural gas-fired NA NA No change
NSPS 111, emergency.generator
NSPS JJJJ, (2,000 kilowatt)
GACT zzz2Z, -or-
PSD BACT Diesel-fired emergency
generator (2,000
kilowatt)
Storage tanks (ES-11)
ES-11-1 Diesel storage tanks NA NA No change
PSD BACT
ES-11-2 Gasoline storage tank NA NA No change
GACT
CCCcCcCCcC,
PSD BACT
Thank you,
Matt Way

Environmental Manager

Cell: 903.241.6116

DRAFT
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December 16, 2022

From: Way, Matt (NSLX) <matt.way@nucor.com>

Sent: Friday, December 16, 2022 3:05 PM

To: Braswell, Russell; Morrow, Corey (NSAR)

Subject: Re: [External] Re: Concerns regarding the BACT determination for Nucor Lexington

Russell,

In the CMC Technical Memorandum (2015-0643-C), the proposed BACT limit of 0.0024 gr/dscf is only for
PM10/PM2.5. As you noted, the baghouse controls PM/PM10/PM2.5. To address your concerns, Nucor proposes
a separate PM (filterable only) limit of 0.0018 gr/dscf. Additionally, the total PM limit (filterable) of 0.0052 gr/dscf
also applies pursuant to the NSPS - 40 CFR 60, Subpart AAa.

For the separation of the natural gas cutting torches (w/o Low NOx burners) vs the dryers and preheaters, please
see the numbers in green.

ES-2-3 Natural gas-fired burners for
ladle/tundish drying and
PSD BACT ladle/tundish preheaters, each

equipped with low-NOx
burners (61.89 million Btu per
hour total heat input capacity)

ES-2-4 Natural gas-fired service
cutting torches (0.8 million Btu
PSD BACT per hour total heat input
capacity)
Thank you,
Matt Way

Environmental Manager
Cell: 903.241.6116

December 19, 2022

From: Way, Matt (NSLX) <matt.way@nucor.com>

Sent: Monday, December 19, 2022 2:08 PM

To: Braswell, Russell; Morrow, Corey (NSAR)

Subject: Re: [External] Re: Concerns regarding the BACT determination for Nucor Lexington

Russell,

Apologies, but | was referencing an old version of the permit. | agree that the PM (filterable only) BACT limit
should be 0.0015 gr/dscf for Nucor Lexington.

Thank you,

Matt Way
Environmental Manager
Cell: 903.241.6116



Appendix 4: Public Notice Documents

A draft of the permit and this determination were made available to the public and EPA. Below is the public
notice published by DAQ, and the entities directly notified by DAQ.

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

Nucor Steel Lexington has applied to the North Carolina Department of Environmental Quality,
Division of Air Quality (DAQ), Permitting Section, to construct a new facility located at 6776 East
US Highway 64, Lexington in Davidson County. The proposed project includes, but is not limited to,
the approval to construct a new electric arc furnace steel mill.

The project is subject to review and processing under North Carolina Administrative Code, Title
15A, Subchapter 02D .0530, "Prevention of Significant Deterioration". The facility is defined as a
"major stationary source." The proposed project will result in a significant emissions increase of
PMio, PM25, NOx, SO, CO, VOC, and GHG.

The Nucor Steel Lexington application has been reviewed by the DAQ, Air Quality Permitting
Section in Raleigh, North Carolina to determine compliance with the requirements of the North
Carolina Environmental Management Commission air pollution regulations.

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

Davidson County is classified as an attainment area for.all pollutants. Compliance with all ambient
air quality standards and the PSD increments is projected.

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

Written comment or requests for a public hearing should be postmarked no later than April 27, 2023
and addressed to daq.publiccomments@ncdenr.gov (please type "NucorLexington.22A" in the
subject line) or mail written comments to: NC DEQ, Division of Air Quality, 1641 Mail Service
Center, Raleigh, NC 27699-1641.

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

A copy of all data and the application submitted by Nucor Steel Lexington, and other material used
by the DAQ in making this preliminary determination are available for public inspection during
normal business hours at the following locations:
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NC DEQ NC DEQ

Division of Air Quality or Winston-Salem Regional
Office

Air Quality Permitting Section 450 West Hanes Mill Road
217 West Jones Street, Suite 4000 Suite 300

Raleigh, NC 27603 Winston-Salem, NC 27105

Information on the proposed permit, the permit application, and the staff review is available on the
DAQ website (https://deq.nc.gov/about/divisions/air-quality/events) or by writing or calling:

NC DEQ

Mark J. Cuilla, EIT, CPM

Chief, Permitting Section

North Carolina Division of Air Quality
1641 Mail Service Center

Raleigh, North Carolina 27699-1641
Telephone: 919-707-8400

After weighing relevant comments received by April 27, 2023 and other available information on the
project, the DAQ will act on the PSD application.

Michael A. Abraczinskas, Director
Division of Air Quality, NCDEQ
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Listing of Entities and Documents to be Sent

Entity

Address

Documents to be Sent

Newspaper

The Dispatch
30 E. First Ave.
Lexington, NC 27292

the-dispatch.com

Public Notice

Officials

Terra Greene

Lexington City Manager
28 West Center Street,
Lexington, NC 27292

Public Notice

Casey Smith

Davidson County Manager
913 Greensboro Street
Lexington, NC 27292

Public Notice

Source Mike Hess Preliminary Determination
VP and General Manager Draft Permit
Nucor Steel Lexington Public Notice
PO Box 687
Lexington, NC 2729
EPA Brad Akers, EPA Region 4 Preliminary Determination
Air Permitting Section Chief, Air Permitting Section Draft Permit
US EPA Region4 Public Notice
61 Forsyth Street, SW
Atlanta, GA 30303
FLM Andrea Stacy Preliminary Determination

National Park Service, Air Resources Division
PO Box 25287

Denver, CO 80225

(303) 969-2816

Draft Permit
Public Notice

Winston-Salem
Regional Office

Davis Murphy

Winston Salem Regional Office
450 West Hanes Mill Road
Suite 300

Winston Salem, NC 27105

Preliminary Determination
Draft Permit
Public Notice




