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Introduction

1.0 INTRODUCTION

Duke Energy Progress, LLC (Duke Energy) proposes to construct a fly ash beneficiation process at the site
of the former Cape Fear Steam Electric Plant in Moncure, Chatham County, North Carolina. The facility
will be owned by Duke Energy and operated by a third party. The beneficiation process is a staged
turbulent air reactor (STAR®) which will process fly ash (wet or dry) into a variety of commercial
products, such as for use in the concrete market. The process will use propane for start-up. Once the
reactor reaches a certain temperature, the reaction is self-sustaining. The reactor will have emissions
controls for the reduction of particulate matter and sulfur dioxide. Excess heat from the reactor will be
used to dry the ash from the ponds. Auxiliary operations will include material handling, storage, and
load out operations.

T@.Ca:pe Fear.Plant began operation in 1923 and was retired in March 2013. The facility’s Title V air
permit was rescinded later that year, and as a result, this application is submitted for a new facility {the
Cape Fear STAR® facility).

1.1 Technical Conclusions

The following is a summary of the technical and regulatory conclusions in this permit application:

* Potential emissions of particulate matter, nitrogen oxides, carbon monoxide and sulfur dioxide
will each be greater than 100 tons per year; therefore, the Cape Fear STAR® facility is a “major
facility” as defined in 40 CFR 70.2 and must obtain a permit under Title V and 40 CFR Part 70.

® Inaccordance with NCDAQ regulations governing the Prevention of Significant Deterioration
(PSD) of Air Quality and other applicable State and Federal regulations, major New Source
Review (NSR) is not required for any compound. Appendix B contains project emissions
calculations.

® Afacility-wide air toxics analysis is included with this application.

12 Permit Request

Duke Energy is requesting that the Cape Fear STAR?® facility be permitted using the procedures outlined
in 15A NCAC 2Q.0501(c)(2) and .0504. Under these regulations, the project would be permitted using
the two-step permitting process. Initially, a construction permit would be issued to Duke Energy to
begin construction of the proposed facility. Within twelve months after the initial start-up of the facility,
Duke Energy is required to apply for an operating permit. The required permit application forms are
included in Appendix A.

The following information is included in this application as required under 15A NCAC 2Q.0305 for the
permit review:
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Completed permit application forms for the proposed project (Appendix A);
Emissions calculations (Appendix B);

Zoning consistency determination (Appendix H); and

The required application fee of $9,751 per 15A NCAC 2Q .0200

PN e

1.3 Contact Information

Should NCDAQ have any questions or comments regarding this application, please contact Ms. Ann
Quillian of Duke Energy Progress, LLC at (919) 546-6610 or Ms. Amy Marshall of AECOM at
(919) 461-1251.

1.4  Report Organization

The remainder of this report is divided into the following sections:

Section 2.0: Facility Information and Project Description
Section 3.0: Project Emissions

Section 4.0: Regulatory Analysis

Section 5.0: Air Quality Modeling Analysis

The table of contents contains a detailed listing of tables, figures, and appendices.
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Facility Information and Project Description

2.0 FACILITY INFORMATION AND PROJECT DESCRIPTION

2.1  Site Location

The proposed Cape Fear STAR® facility will be located at the site of the former Cape Fear Steam Electric
Plant in Moncure, Chatham County, North Carolina. The plant site is approximately two miles southeast of
Moncure. The approximate UTM coordinates are Zone 17, 678.183 km east and 3940.022 km north at an
elevation of approximately 193 feet above mean sea level. The largest city near the site is Sanford, North
Carolina. The site is located in the Piedmont region of North Carolina and the terrain surrounding the site
can be considered gently rolling. Figure 2-1 shows the site location and Figure 2-2 presents the
surrounding topography.

2.1.1  Climatology and Meteorology

The site lies within a general climatic region known as Humid Subtropical. Temperatures are moderate
with long summers and brief winters. An extended summer drought may result from dominance of the
Bermuda high pressure off the east coast. Warm, moist air from the tropics dominates summer conditions
while cooler, drier continental polar air controls winter weather.

Daily mean air temperatures over most of North Carolina range between 5°C and 10°C in January, the
coldest month, and between 24°C and 27°C in luly, the warmest month. Annual precipitation averages
about 127 cm/year throughout the region.

2.1.2  Attainment Status of Area

The current Section 107 attainment status designations for areas within the state of North Carolina are
summarized in 40 CFR 81.334. Chatham County is classified as “better than national standards” for total
suspended particulates (TSP, also referred to as Particulate Matter, PM, which includes particulate matter
less than 10 microns, PMy,) and for sulfur dioxide (SO;). Chatham County is designated as
“unclassifiable/attainment” for carbon monoxide (CO), PM, 5, Lead, 2015 8-hour standard for ozone,
1-hour standard for ozone, and 1-hour nitrogen dioxide (NO,), is designated as “cannot be classified or
better than national standards” for the annual NO, standard, and is designated as “attainment” for the
1997 8-hour standard for ozone.
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Facility Information and Project Description

2.2 Proposed Project and Project Schedule

Duke Energy proposes to construct the Cape Fear STAR® facility at the site of the former Cape Fear Steam
Electric Plant in Moncure, Chatham County, North Carolina. The facility will reduce the carbon content of
fly ash to a level acceptable for use in the concrete market. Duke Energy plans to begin construction in
2019. Operation of the facility is expected to begin in 2020.

The STAR® system is a patented technology developed by The SEFA Group Inc. (SEFA) to process feedstock
(of any carbon content) like fly ash (wet or dry) along with other ingredient materials into a variety of
commercial products including a partial cement replacement. The following is a description of the STAR®
process. Figure 2-3 illustrates a general process flow diagram for the proposed facility. Emissions from the
process are described in Section 3.0 of this Application.

First, fly ash is excavated and staged for dewatering. Dewatered fly ash is then screened and crushed to
remove contaminants and produce a consistent chemical composition and a finely divided free-flowing
ash. Excavation and processing of materials from the ash ponds to meet the STAR® system fly ash
(ingredient) specifications will be under the control of the Duke Energy. All fly ash reclaimed from an ash
pond delivered for use as an ingredient in the STAR® system must first undergo processing by the owner to
be:

® Free of all but minimal contaminants (e.g., organic debris, slag);

¢ Finely-divided and free-flowing,

¢ Have consistent moisture content of less than or equal to 25 percent; and

® Have a consistent chemical composition, including organic content measured by loss on ignition.

Processed fly ash is then delivered to the beneficiation process via trucks. The wet fly ash can be unloaded
from the trucks into the storage shed or unloaded from the trucks to a pile that is then transferred to a
storage shed by a front-end loader. The wet fly ash in the shed is transferred via front-end loader to a
hopper at up to 70 wet tons per hour (tph). The fly ash is conveyed from the hopper to a de-lumper unit to
reduce the “overs” material. The material is gravity discharged from the de-lumper into a fluidized external
heat exchanger (EHE) which uses both pre-heated air and hot water to dry the fly ash.

Dried fly ash is discharged from the EHE either through a fixed height overflow weir or underflow discharge
screw or rotary valves. Exhaust air from the EHE is routed to a high-efficiency bag filter for feedstock
recovery and PM control. The fly ash is discharged to the EHE transfer silo prior to being sent to the feed
silo. From the feed silo, the fly ash is introduced into the STAR® reactor where it is physically and
chemically converted into a high-quality class F fly ash for beneficial use in ready mix concrete or other
specialty products.

During startup of the STAR® reactor, the combustion air is pre-heated via propane-fired auxiliary burners
with a rated heat input of 60 million British thermal units per hour (MMBtu/hr). Once the reactor reaches
auto-ignition temperatures, the reaction is self-sustaining; however, under certain conditions auxiliary
firing may be needed to maintain proper operating temperature.
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After exiting the reactor, the fly ash entrained in the flue gas passes through a hot cyclone where solids are
returned to the reactor for temperature control. The fly ash and flue gas leaving the hot cyclone is
conveyed to the air preheater and then passes through a gas cooler. The cooled flue gas and ash passes
through a fabric filter baghouse, which is an integral part of the process for product capture, and then
exhausts to a dry flue gas desulfurization (FGD) system. The FGD exhaust is vented to the atmosphere
through a stand-alone stack.

The FGD system consists of a circulating dry scrubbing system (CDS) and a fabric filter baghouse. Flue gas,
hydrated lime and water are mixed in the CDS to absorb SO;,. Particulate from the process is collected in
the baghouse. The byproduct solids are discharged from the baghouse into a byproduct storage silo. The
system is comprised of a three day storage silo with vent filter, fluidizing air stones and dry unloading
spouts. Dry dust unloading spouts are telescoping spouts equipped with small ventilation fans that
recirculate displaced air back to the top of the byproduct storage silo. Each spout also has a compact filter
module.

Once the ash leaves the reactor, it is collected in the product recovery baghouse and pneumatically
transferred to either the storage dome or the loadout silo, each equipped with a bin vent. The truck
loadout station uses telescoping chutes and a negative pressure ventilation system to reduce fugitive
emissions.
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Project Emissions

3.0 PROJECT EMISSIONS

To determine the appropriate permitting path for the Cape Fear STAR® facility, it was necessary to
calculate the emissions expected to occur as a result of the proposed project. Project emissions for the
new equipment are represented as potential emissions to provide the most conservative analysis of
project emission impacts. This section provides a discussion of potential project emissions followed by a
discussion of regulatory applicability in Section 4 of this permit application. Detailed emissions
calculations are presented in Appendix B.

3.1  Material Handling Emissions

The material handling system includes one wet ash raw feed unloading pile, one wet ash storage shed,
one wet ash EHE feed hopper, two EHE’s, raw feed silos, one loadout silo, two loadout chutes, transfer
silos, a product storage dome, FGD byproduct silo, FGD absorbent silo, screener, crusher, an ash basin,
and haul roads.

Fugitive PM and metals emissions were calculated for the ash basin, unloading pile, haul roads, ash
storage shed, EHE feed hopper, screener, and crusher. The emissions were calculated using the
appropriate emissions factors from EPA’s Compilation of Air Pollutant Emissions Factors, AP-42. Fly ash
may contain trace quantities of heavy metals. Duke Energy performed a site-specific ash analysis; data
obtained was used to calculate the emission rates for each metal. Appendix B contains detailed
spreadsheets and example calculations.

Both the screener and the crusher will be driven by separate, diesel-fired internal combustion engines.
Emissions of criteria poilutants and HAPs were calculated using a combination of New Source
Performance Standards emission limits and AP-42 emission factors for diesel industrial engines.
Greenhouse gas emissions were calculated using emissions factors from Tables C-1 and C-2 of 40 CFR 98,
Subpart C.

PM emissions for the EHE’s are based on the baghouse manufacturer’s guaranteed outlet loading and
anticipated volumetric flow rates.

Each silo is equipped with a bin vent product capture device to minimize product losses associated with
the pneumatic transfer process. The truck loadout station uses telescoping chutes and a negative
pressure ventilation system to reduce fugitive emissions.

Particulate emissions from the silos and product storage dome were estimated using the bin vent
manufacturer’s guaranteed outlet loading rate in conjunction with anticipated volumetric flow rates.

Trace metal concentration data discussed previously for the fugitive emissions were used in conjunction
with the calculated PM emissions rates from the EHE’s, silos, and product storage dome to estimate
emissions of trace metal from the material handling activities. Appendix B contains detailed
spreadsheets and example calculations.
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3.2 Emissions from the STAR® System

Emissions from the STAR® system include PM, PM,,, PM, s, SO,, nitrogen oxides (NOx), CO, volatile
organic compounds (VOC), and greenhouse gases (GHG) from the auxiliary fuel and residual carbon in
the fly ash. Emissions from the auxiliary fuel were estimated using the most recent emissions factors for
propane-fired boilers contained in AP-42. The auxiliary fuel burners are a low-NOx design intended to
comply with North Carolina NOx control regulations.

Factors for heavy metals emissions resulting from lime use in the dry scrubbing system are based on
trace composition analyses for lime.

Emissions of NOx, CO, and sulfuric acid (H,S0,) mist from the processing of the residual carbon in the fly
ash were estimated based on emissions estimates from other existing STAR® units. PM emissions from
the STAR® are based on the baghouse manufacturer’s guaranteed outlet loading and an anticipated
volumetric flow rate.

Emissions of SO, are a function of the amount of fly ash processed through the reactor, the sulfur
content of the ash, the amount of sulfur remaining in the product ash exiting the STAR® reactor, and the
S0, air pollution control equipment removal efficiency, in this case the dry scrubber. Assuming ash
sulfur content of 0.10 percent and 100 percent oxidation of the sulfur, the dry scrubber will be designed
to provide 100 percent capture and can be operated with an SO, control efficiency of 95 percent.

The STAR® system will normally fire auxiliary fuel during system startup and will cut back on auxiliary
fuel feed as the reactor reaches self-sustaining conditions. A conservative emissions calculation was
performed by selecting the emissions for the highest emitting fuel on a pollutant by pollutant basis.

GHG emissions were also calculated from the STAR® reactor. GHG emissions were based on the annual
propane usages and emissions factors from Table C-1 of 40 CFR 98, Subpart C, along with the loss on
ignition of the ash. Appendix B provides detailed spreadsheets and example calculations.

3.3  Summary of Project Emissions

As presented in Table 3-1, the calculations demonstrate that emissions of all PSD-regulated pollutants
(other than GHG) from the Cape Fear STAR® facility are below the new major source threshold.
Appendix B contains detailed emissions calculations.
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Table 3-1
PSD Applicability Summary

Emissions, tpy

Pm?

co NOx SO, PM10* | PM2.5° | VOC Pb H,S04 CO2e
Potential Emissions 112 222 112 144 131 75 14.1 | 1.28E-03 | 4.38E-01 | 156,869
New Major Stationary Source 250 250 | 250 | 250 250 250 250 250 250 NA?
Threshold
PSD Review Required NO NO NO NO NO NO NO NO No NA*

1. PM = PM ffilterable)

2. PMy, (total) =PM(condensable) + PMy, (filterable)

3. PM; 5 (total) =PM(condensable) + PM, s (filterable)
4. Per the June 23, 2014 Supreme Court decision in Utility Air Regulatory Group v. EPA, EPA may not treat GHGs as an air pollutant for the

specific purpose of determining whether a source is required to obtain a PSD permit.
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Regulatory Analysis

4.0 REGULATORY APPLICABILITY

This section summarizes all federally-enforceable and state-enforceable air regulations that are
potentially applicable to the Cape Fear STAR® facility. Both applicable and important non-applicable
regulations are addressed. Supporting information for the proposed project is provided in the
application forms contained in Appendix A. Information contained on the application forms is provided
for determining regulatory applicability and demonstrating compliance with applicable requirements,
and should not be considered proposed permit terms, limits, or conditions. Discussions pertaining to
applicable regulatory requirements are separated into two categories: 1) Federal Air Quality Regulations
and 2) North Carolina Air Quality Regulations.

4.1  Federal Air Quality Regulations

The federal regulations potentially applicable to the Cape Fear STAR® facility are Prevention of
Significant Deterioration (PSD) regulations in 40 CFR 51.166; New Source Performance Standards (NSPS)
in 40 CFR 60; National Emission Standards for Hazardous Air Pollutants (NESHAP) in 40 CFR 63;
Compliance Assurance Monitoring (CAM) in 40 CFR 64; and Title V Operating Permit regulations in

40 CFR 70. A discussion of these regulations is provided in the following subsections.

4.1.1 40 CFR51- New Source Review (NSR)/Prevention of Significant Deterioration (PSD)

The PSD regulations apply to all new major stationary sources and major modifications to existing major
stationary sources. Those sources are considered to belong to any one of the 28 source categories
identified in 40 CFR 51.166 that has the potential to emit more than 100 tons per year of any PSD-
regulated compound, or any other source which has the potential to emit more than 250 tons per year
of any PSD compound.

As described in Section 1.0, Duke Energy proposes to construct the Cape Fear STAR® facility at the site of
the former Cape Fear Plant for which the Title V air permit was rescinded in 2013. As a result, this
application is submitted for the construction of a new facility. Because the Cape Fear STAR® facility is
not one of the 28 source categories identified in 40 CFR 51.166, the project is considered a new major
stationary source if it has the potential to emit more than 250 tons per year of any PSD compound.

The project emissions were evaluated to determine whether PSD permitting is required for the
applicable PSD-regulated air pollutants, including CO, NOx, SO,, PM, PM,,, PM, 5, 0zone, and Pb. The
emission calculation methodology used to determine baseline emissions and potential project emissions
was described in Section 3. Potential emissions from the project are less than 250 tons per year for each
PSD-regulated air pollutants. Therefore, PSD review is not required for this project. Detailed emission
calculations are presented in Appendix B.

4.1.2 40 CFR 60 - New Source Performance Standards (NSPS)
NSPS apply to any stationary source for which the standards are promulgated, and which is constructed,
reconstructed or modified after the effective date of the applicable standard to the affected facility.
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Standards of Performance for Commercial And Industrial Solid Waste Incineration Units (CISWI)

(40 CFR 60, Subpart CCCC) applies to units that commenced construction after June 4, 2010 at any
commercial or industrial facility, that combusts, or has combusted in the preceding 6 months, any solid
waste as defined in 40 CFR part 241. In accordance with 40 CFR 241.3(b)(3), “non-hazardous secondary
materials used as an ingredient in a combustion unit that meet the legitimacy criteria...” are not solid
wastes. Additionally, in accordance with 40 CFR 241.3(b)(4), “...ingredient products that are used in a
combustion unit and are produced from the pracessing of discarded non-hazardous secondary materials
and that meet the legitimacy criteria” are not solid wastes. As defined in 40 CFR 241, fly ash is not a
waste but an ingredient; therefore, the fly ash beneficiation process is not subject to CISWI.

The NSPS for Large Municipal Waste Combustors (40 CFR 60, Subpart Eb) apply to large municipal waste
combustor units with a combustion capacity greater than 250 tons per day of municipal solid waste that
initiated construction after September 20, 1994, According to 40 CFR 60.51b, a municipal waste
combustor means “any equipment that combusts solid, liquid, or gasified municipal solid waste.”
Municipal solid waste means household, commercial, retail, or institutional waste and specifically
excludes “industrial process or manufacturing wastes.” Even if the raw fly ash were considered a solid
waste, it does not meet the definition of municipal solid waste. The proposed fly ash beneficiation
process, therefore, is not subject to 40 CFR 60, Subpart Eb.

Standards of Performance for Stationary Compression Ignition Internal Combustion Engines (40 CFR 60,
Subpart INl1) applies to owners and operators of stationary compression ignition {CI) internal combustion
engines (ICE) that commence construction after July 11, 2005, where the stationary CI ICE are:

(i) Manufactured after April 1, 2006, and are not fire pump engines, or

(i) Manufactured as a certified National Fire Protection Association fire pump engine after July
1, 2006.”

The crusher and screener are both powered by diesel-fired C! ICE. The engines will commence
construction (be ordered) after July 11, 2005, and be manufactured after April 1, 2006 and therefore,
will be subject to Subpart illl. Per 40 CFR 60.4201(a), Stationary CI ICE manufacturers must certify their
2007 model year and later non-emergency stationary Cl ICE with a maximum engine power less than or
equal to 2,237 kilowatt (KW) (3,000 horsepower (HP)) and a displacement of less than 10 liters per
cylinder to the certification emission standards for new non-road C engines in 40 CFR 89.112, 40 CFR
89.113, 40 CFR 1039.101, 40 CFR 1039.102, 40 CFR 1039.104, 40 CFR 1039.105, 40 CFR 1039.107, and 40
CFR 1039.115, as applicable, for all pollutants, for the same model year and maximum engine power.
The crusher and screener engines both have a displacement less than 10 liters per cylinder and engine
power less than 3000 HP; therefore, the emissions standards under Subpart Ilil apply.

4.1.3 40 CFR 63 ~ National Emission Standards for Hazardous Air Pollutants (NESHAP)

The NESHAP for Stationary Reciprocating Internal Combustion Engines, or RICE MACT (40 CFR 63,
Subpart 7777), applies to new and existing ICEs located at major and area sources. The engines
associated with the screening and crushing are subject to Subpart ZZZZ. However as per §63.6590(c), by
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meeting the requirements of NSPS Subpart Il for compression ignition engines, the affected source
meets the requirements of Subpart 2zzz.

The NESHAP for Major Sources: Industrial, Commercial, and Institutional Boilers and Process Heaters
(40 CFR 63, Subpart DDDDD), establishes national emission limitations and work practice standards for
HAP emitted from industrial, commercial, and institutional boilers and process heaters located at major
sources of HAP. A major source of HAP is any facility that has the potential to emit 10 tons per year or
more of any single HAP, or 25 tons per year or more of any combination of HAP. The proposed facility
will be an area source of HAP; therefore Subpart DDDDD would not apply.

The NESHAP for Industrial, Commercial, and Institutional Boilers Area sources (40 CFR 63, Subpart JiJJJJ)
applies to industrial, commercial, and institutional boilers at an area source of HAP. An area source of
HAP emissions is any source of HAP that is not a major source. Because none of the proposed emission
units for the fly ash beneficiation process meet the definition of a boiler under 40 CFR 63.11237,
Subpart J11JJJ would not apply.

4.1.4 40 CFR 64 - The Compliance Assurance Monitoring Rule (CAM)

The CAM Rule (40 CFR Part 64) applies to pollutant-specific emissions units (PSEU) that are pre-control
major sources and use a control device to comply with an emissions limit. For the CAM Rule to apply to
a specific emission unit/pollutant, the following four criteria must be met:

1. The emission unit must be located at a major source for which a Part 70 or Part 71 permit is
required.

2. The emission unit must be subject to an emission limitation or standard.

3. The emission unit must use a control device to achieve compliance with the emission
limitation or standard.

4. The emission unit must have potential, pre-controlled emissions of the pollutant of at least
100 percent of the major source threshold.

Part 64 does not apply to emission limitations or standards proposed after November 15, 1990 pursuant
to section 111 or 112 of the Clean Air Act (e.g., post-1990 NSPS or NESHAP) or where a continuous
compliance determination method (e.g., CEMS) is used.

As discussed in Section 4.2, emissions of SO, from the STAR® reactor are subject to 15A NCAC 2D .0516
and potential pre-controlled emissions of SO, are greater than 250 tons per year; therefore, CAM
applies. A CAM plan will be submitted with the application for an initial Title V operating permit twelve
months after the initial start-up of the facility.

PM emissions from the proposed EHE’s, STAR® reactor, and storage silos will be controlled by baghouses
and bin vent filters. However, the equipment does not meet the CAM Rule control device definition as
shown below:
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Control device means equipment, other than inherent process equipment, that is used to
destroy or remove air pollutant(s) prior to discharge to the atmosphere. The types of
equipment that may commonly be used as control devices include, but are not limited to, fabric
filters, mechanical collectors, electrostatic precipitators, inertial separators, afterburners,
thermal or catalytic incinerators, adsorption devices (such as carbon beds), condensers,
scrubbers (such as wet collection and gas absorption devices), selective catalytic or non-catalytic
reduction systems, flue gas recirculation systems, spray dryers, spray towers, mist eliminators,
acid plants, sulfur recovery plants, injection systems (such as water, steam, ammonia, sorbent or
limestone injection), and combustion devices independent of the particular process being
conducted at an emissions unit (e.g., the destruction of emissions achieved by venting process
emission streams to flares, boilers or process heaters). For purposes of this part, a control
device does not include passive control measures that act to prevent pollutants from forming,
such as the use of seals, lids, or roofs to prevent the release of pollutants, use of low-polluting
fuel or feedstocks, or the use of combustion or other process design features or characteristics.
If an applicable requirement establishes that particular equipment which otherwise meets this
definition of a control device does not constitute a control device as applied to a particular
pollutant-specific emissions unit, then that definition shall be binding for purposes of this part.

Inherent process equipment means equipment that is necessary for the proper or safe
functioning of the process, or material recovery equipment that the owner or operator
documents is installed and operated primarily for purposes other than compliance with air
pollution regulations. Equipment that must be operated at an efficiency higher than that
achieved during normal process operations in order to comply with the applicable emission
limitation or standard is not inherent process equipment. For the purposes of this part, inherent
process equipment is not considered a control device.

The baghouses and bin vent filters are material recovery equipment and the Cape Fear STAR® facility
would not be operated without the use of these control devices. Therefore, these devices can be
considered inherent process equipment, and CAM does not apply.

4.1.5 40 CFR70 - Title V Operating Permits

Title V of the Clean Air Act Amendments of 1990 (CAAA) outlines requirements for operating permit
programs for major stationary sources of air pollution. According to 40 CFR 70.2, a major stationary
source of air pollution for the purposes of Title V includes a source that emits, or has the potential to
emit 100 tons per year or more of any regulated pollutant.

As presented in Section 1.1 and Table 3-1 of this application, potential emissions of PM,,, NOx, CO, and
SO, will each be greater than 100 tons per year; therefore, the proposed facility is a “major facility” as
defined in 40 CFR 70.2 and must obtain a permit under Title V and 40 CFR Part 70. Duke Energy requests
approval to proceed with this project as a two-step permit modification using the procedures outlined in
15A NCAC 2Q.0501(c)(2) and .0504.
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4.2 North Carolina Air Quality Regulations

The NCDAQ has promulgated air pollution control requirements under Subchapter 2D and 2Q of Title
15A, North Carolina Administrative Code. Most of these regulations are part of the North Carolina State
Implementation Plan (SIP) for compliance with the Clean Air Act and most SIP regulations are federally
enforceable. Generally, applicability requirements, such as those pertaining to requirements to obtain
air quality permits and SIP compliance, are not discussed because these requirements are widely
recognized as being applicable to sources of air pollution.

4.21 2D .0515 - Particulates from Miscellaneous Industrial Processes
This standard applies to any industrial process for which no other PM emission control standards are
applicable. Allowable emissions rates are determined by the following equations:

E = 4.10 x P%7 for P < 30 tons per hour
E = 55.0 x P%1 — 40 for P > 30 tons per hour

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

The following proposed equipment will be subject to 15A NCAC 2D .0515:

e EHE (Units1and 2) e Transfersilo

® Feedsilo e Loadout

e FGD byproduct silo e Loadout chute 1A
e FGD absorbent silo e Loadout chute 1B
e STAR® reactor ® Screener

e Storage Dome e  Crusher

Compliance with this requirement is expected and appropriate monitoring and recordkeeping will be
performed to verify this expectation. PM emissions from each silo and the storage dome will be
controlled with bin vent filters. PM from the EHE’s and STAR® reactor will be controlled using
baghouses. All required inspections and maintenance on each bin vent filter and baghouse will be
performed as recommended by the manufacturer. At a minimum, the following will be performed:

* Monthly external inspections of the ductwork, bin vents, and baghouses noting structural
integrity;

* Monthly reading of the pressure gauges on the baghouses; and,

* Annualinternal inspections of the bagfilters, noting the structural integrity and the condition of
the filters.
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Results of the inspections and maintenance will be recorded in an on-site logbook and a summary report
of all monitoring and recordkeeping activities will be submitted every six months.,

4.2.2 2D .0516 - Sulfur Dioxide Emissions from Combustion Sources

This rule limits emissions of SO, from any combustion source discharged through a vent, stack, or
chimney to 2.3 pounds of SO, per million British thermal unit (MMBtu) input, unless the combustion
source is subject to an SO, standard in 2D .0524, 0.527, .1110, .1111, .1205, 1206, .1210, or .1211.

The STAR® reactor is not subject to one of the aforementioned rules and is therefore subject to
2D .0516. Compliance with the standard is expected based on the conceptual design of the FGD control
device.

To demonstrate compliance, testing shall be performed no later than 180 operating days after the
STAR® reactor is placed into operation. These tests shall be performed separately to demonstrate
compliance when processing low, medium, and high sulfur content fly ash.

During the performance tests, a minimum lime to sulfur ratio for each of the three sulfur content
scenarios will be established. During normal operation, the lime to sulfur ratio will be monitored and
recorded every fifteen minutes. Any three-hour rolling average of the lime to sulfur ratios measured
during normal operation that fall below the minimum established value for the sulfur content range of
the fly ash being processed will be considered an excursion. When an excursion occurs, the monitoring
system will first be evaluated for proper operation. If the monitoring system is functioning properly, the
cause of the excursion shall be determined and corrective measures shall be taken to reduce the
potential for similar excursions. A summary report of all monitoring activities will be submitted to the
NCDAQ every six months.

The diesel-fired engines associated with the screener and crusher are subject to 2D .0524 (NSPS
Subpart llll) and, as a result, are not subject to 2D .0516.

4.2.3 2D .0521 - Control of Visible Emissions

This rule applies to all fuel burning sources and other processes that may have visible emissions. For
sources manufactured after July 1, 1971, visible emissions shall not be more than 20% opacity averaged
over a six minute period. Opacity may exceed 20% one time in an hour, but not more than 4 times in 24
hours. Opacity may never exceed 87%. This limit applies to all equipment associated with the fly ash
beneficiation process. Compliance will be achieved through the use of the proposed emission control
equipment.

To assure compliance, Duke Energy will observe the STAR® reactor, each silo, the storage dome, the
EHE’s, the truck loadout chutes, the screener, and the crusher for any emissions above normal. Duke
Energy will observe the STAR® reactor once a month, and all other sources once every six months. If
emissions from these sources are observed to be above normal, Duke Energy will either:

® Take action to correct the above-normal emissions; or,
® Demonstrate the opacity is in compliance with 15A NCAC 2D .0521 using Method 9.
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Duke Energy will record the results of the inspections and any maintenance in an on-site logbook and
submit a summary report of all monitoring and recordkeeping activities every six months.

4.2.4 2D .0524 - New Source Performance Standards
NSPS applicability was addressed in Section 4.1.2 above.

4.2.5 2D .0530 - Prevention of Significant Deterioration
PSD applicability was addressed in Section 4.1.1 above.

4.2.6 2D .0540 - Particulates from Fugitive Dust Emission Sources

This rule requires that fugitive dust emissions not cause or contribute to substantive complaints,
excessive fugitive dust emissions at the property boundary, or NAAQS violations. Dust emissions from
the ash handling and loading/unloading sources are expected to be in compliance.

If substantive complaints or excessive fugitive dust emissions from the facility are observed beyond the
property boundaries for six minutes in any one hour, using Reference Method 22 in 40 CFR, Appendix A,
Duke Energy may be required to submit a fugitive dust plan as described in 15A 2D .0540(f).

4.2.7 2D .1100 and 2Q .0700 - Control of Toxic Air Pollutants

15A NCAC 2Q .0700 requires facilities that emit toxic air pollutants (TAPs) for which they are required to
have a permit under 15A NCAC 2D .1100 to demonstrate compliance with the Acceptable Ambient
Levels (AAL). TAP emissions from the Cape Fear STAR® facility are expected to exceed the levels
contained in 2Q .0700; therefore, the facility is required to comply with 2D .1100. A detailed explanation
of the toxic modeling analyses is presented in Section 5 of this application.

4.28 2D .1111- Maximum Achievable Control Technology
Applicability of MACT standards was discussed in Section 4.1.3 of this report.

4.2.9 2D .1200 - Control of Emissions from Incinerators

Fly ash is not a waste material; instead, it is a feedstock (or an ingredient) for the Cape Fear STAR®
facility. The fly ash is a raw material for the proposed Cape Fear STAR® facility. It is required to produce
beneficiated product as per the standards of American Society for Testing and Materials (ASTM)
Standard C618, and American Association of State Highway and Transportation Officials (AASHTO)
Standard M 295 for pozzolan-grade fly ash.

Based on the determination that fly ash, as proposed to be used, is not a waste material, the Cape Fear
STAR® facility is not subject to this requirement. NC DEQ’s concurrence with this conclusion is supported
by the documentation included in Appendix G.
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4.2.10 2D .1400 - Nitrogen Oxides

Rules .1407 through .1409(b) and .1413 apply to facilities with potential emissions of NOx equalto or
greater than 100 tons per year or 560 pounds per calendar day beginning May 1 through September 30
of any year in the following areas: (1) Cabarrus County; (2) Gaston County; (3) Lincoln County; (4)
Mecklenburg County; (5) Rowan County; (6) Union County; and (7) Davidson Township and Coddle Creek
Township in Iredell County. The Cape Fear STAR® facility is in Chatham County so this rule does not

apply.

Rules .1416 through .1423 apply statewide and Rule .1409(c) applies to Gas Pipeline Stations. Rule .2400
has expired and is no longer valid. Rules .1416, .1417, .1419, .1420, .1421 and .1422 have been repealed
and the Cape Fear STAR® facility does not fall under the category of a Gas Pipeline Station so this section
does not apply.

Rule .1418 applies to any fossil fuel-fired stationary boiler, combustion turbine, or combined cycle
system having a maximum design heat input greater than 250 million Btu per hour and large RICE rated
at equal to or greater than 2,400 brake horsepower. The Cape Fear STAR® facility is not proposing any
boiler or turbine or large IC engine which will meet the definition above so Rule .1418 does not apply.

Rule .1400 is not applicable to an incinerator or thermal or catalytic oxidizer used primarily for the
control of air pollution, emergency generator, emergency use internal combustion engine and stationary
ICE less than 2400 brake horsepower that operates no more than the following hours between May 1
and September 30:

(A) for diesel engines:
t=833,333/ES

(B) for natural gas-fired engines:
t=700,280/ ES

where t equals time in hours and ES equals engine size in horsepower.
There are two stationary ICE proposed at the site:

* Screener Engine — 91 hp, 2,600 hr/yr

* Crusher Engine — 300 hp; 365 hr/yr.

Based on the equation provide above the diesel engines will be exempt if they operate less than the
following hours:

¢ Screener Engine — 9,157 hours
* Crusher Engine — 2,777 hours

The diesel engines will operate less than the allowable hours; therefore, they are exempt.
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The STAR® process does not meet the definition of a fuel-burning operation or meet the definition of
any such unit mentioned previously. The combustion of natural gas or propane during startup is direct-
fired with all of the STAR® ingredients, including fly ash. As described above, rule .1400 is not applicable
to the STAR® unit or any other units at the Cape Fear STAR® facility.

4.2.11 Zoning Consistency Determination

In accordance with §143-215.108(f) of the North Carolina General Statutes, a request for a zoning
consistency determination was submitted to the Chatham County Planning and Zoning Director

(Mr. Jason Sullivan). The Chatham County Planning and Zoning Department is the only local government
having jurisdiction over any part of the land on which the facility and its appurtenances are located. A
copy of the zoning consistency determination request is located in Appendix H.

AECOM 4-9 July 2018



Modeling Analysis

5.0 AIR QUALITY MODELING ANALYSIS

5.1 Introduction

Duke Energy proposes to construct the Cape Fear STAR® facility at the site of the former Cape Fear
Steam Electric Plant in Moncure, Chatham County, North Carolina. The facility will reduce the carbon
content of fly ash to a level acceptable for use in the concrete market. The STAR® system is a patented
technology developed by The SEFA Group Inc. (SEFA) to process feedstock (of any carbon content) like
fly ash (wet or dry) along with other ingredient materials into a variety of commercial products including
a partial cement replacement. Certain TAP emissions from the Cape Fear STAR® facility are expected to
exceed the 15A NCAC 2Q .0711 emission rates requiring a permit; therefore, a facility-wide air toxics
analysis was performed.

As shown in Appendix D, a toxic pollutant emission rate (TPER) analysis indicates the following:

® Arsenic and Inorganic Arsenic Compounds (ASC) — Annual TPER exceeded;

® Benzene (71-43-2) — Annual TPER exceeded;

e Beryllium (7440-41-7) — Annual TPER exceeded; and,

¢ Sulfuric Acid (7664-93-9) — Daily and hourly TPER exceeded.

Facility-wide modeling was conducted for the compounds listed above and the resulting modeled
concentrations were compared to the applicable Acceptable Ambient Levels (AAL). The modeling
methodology and assumptions are provided in the following sections.

5.2  Background

The Environmental Management Commission (EMC) instituted a health-based toxic air pollutant control
program on May 1, 1990. NCDAQ implements this program that regulates emissions of 105 toxic air
pollutants. Under this program, facilities must demonstrate compliance with 15A NCAC 2D .1104, “Toxic
Air Pollutant Guidelines.”

5.3 Area Description

The proposed Cape Fear STAR® facility will be located at the site of the former Cape Fear Steam Electric
Plant in Moncure, Chatham County, North Carolina. The plant site is approximately two miles southeast
of Moncure. The approximate UTM coordinates are Zone 17,678.183 km east and 3940.022 km north
at an elevation of approximately 193 feet above mean sea level. The largest city near the site is Sanford,
North Carolina. The site is located in the Piedmont region of North Carolina and the terrain surrounding
the site can be considered gently rolling.

5.4  Air Quality Analysis Approach

The analysis was based on requirements and recommendations contained in the NCDAQ’s Guidelines for
Evaluating the Air Quality Impacts of Toxic Pollutants in North Caroling. A modeling protocol checklist is
contained in Appendix C.
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The following sections describe in detail the dispersion model selection, the meteorological data, the
GEP building wake effect/downwash analysis, the modeling receptor grids, the emission sources, and
the results of the modeling analysis.

5.4.1 AirDispersion Model Selection
AERMOD Modeling System (version 15181)

Air emissions from the Cape Fear STAR® facility will occur from multiple source locations; thus, the
modeling analysis was performed using the AERMOD computer dispersion model. The AERMOD model
was used to model the separated sources and predict maximum ambient concentrations. The AERMOD
modeling was conducted using regulatory default options.

5.4.2 Meteorological Data

A five-year meteorological data set (2013-2017) of surface meteorological data from the Chapel Hill-
Horace Williams Airport (Station No. 93785) and upper-air sounding data also recorded at the Piedmont
Triad International Airport in Greensboro, NC (Station No. 13723) were used in the modeling analysis.
The meteorological data files were obtained from the NCDAQ.

The meteorological data set consisted of 8,760 hourly observations (8,784 hourly observations in 2012
and 2016) of the following parameters:

wind speed;

wind direction;

ambient temperature;
atmospheric stability; and
®  mixing heights.

These data were used to calculate hourly plume rise and concentrations at downwind receptor locations
for a period up to a year. Each year was processed individually and maximum predicted concentrations
for the worst-case year are reported in the modeling results for comparison to the North Carolina toxic
air pollutant AAL’s.

543  Good Engineering Practice (GEP) Stack Height Analysis

A Good Engineering Practice (GEP) stack height analysis was performed for all emission sources subject
to a modeling analysis in order to determine if wake effects and downwash options need to be selected
in the computer model. The GEP analysis was performed following the procedures outlined in the EPA
documents Guideline For Determination of Good Engineering Practice Stack Height (Technical Support
Document For the Stack Height Regulations) Revised (EPA-450/4-80-023R), the User's Guide to the
Building Profile Input Program (October 1993), and the most recent version of the Oris Solutions “GEP-
BPIP Prime” program.

The building wake and downwash effect analysis was applied to each emission source. For each
building, an area of wake and downwash effects extends outward to a distance of five times “L” (the

AECOM 5-2 July 2018



Modeling Analysis

lesser of the maximum projected width or height of the building) directly downwind from the leeward
side of the building. Wake effects were assumed to occur if the emission source is located within a
rectangle composed of two lines perpendicular to the wind direction, one at 5L downwind of the
building and the other at 2L upwind of the building, and by two lines parallel to the wind direction, each
at 0.5L away from each side of the building.

As the wind direction rotates, the wake and downwash effect region of influence changes and is
combined to form a GEP 5L region of influence in all wind directions. Any emission source within the
region of influence is affected by wake and downwash effects. For buildings close to an emission
source, wake and downwash effects were considered where the distance between the emission source
and the nearest part of the building is less than or equal to 5L. Wake and downwash effects from
buildings that are closer than the greater of either building's maximum projected width or height are
considered to have one region of influence.

When an emission source height is less than the GEP height and is located within the region of influence,
direction-specific building dimensions are included in the modeling analysis and either the Schulman-
Scire or the Huber-Snyder equations are used for calculating the wake and downwash concentrations.

The GEP analysis was performed for proposed Cape Fear STAR® facility using the latest version of the
Oris Solutions GEP program to demonstrate compliance with stack height regulations (40 CFR Part 51)
and to determine which emission sources are impacted by building wake and downwash effects. The
building heights and projected widths were input into the model for each ten degrees of wind direction.
These building heights and projected widths are the same as are used for the GEP stack height
calculation. Figure 5-1 presents the proposed Cape Fear STAR® facility layout.
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5.4.4 Receptors

The dispersion modeling receptor grids were developed following procedures outlined in the New Source
Review Workshop Manual (October 1990) and the revised North Carolina Air Toxics Modeling Guidelines
(February 2014). A detailed discrete receptor grid system was created to assess air quality impacts in all
directions to a distance of up to 4 km from the Cape Fear STAR® facility emission sources.

Discrete receptors were placed along the property line at 25-meter intervals. A 50-meter grid spacing
was used from the property line out to a distance of approximately 100 meters. Receptors with an
increasing grid spacing of 100, 250, 500 and 1,000 meters extend out to a distance of approximately
5,000 meters. Receptors were also place along Corinth Road for the short-term modeling grid. Figures
5-2 and 5-3 present the long-term and short- term modeling receptor grids. All receptor coordinates are
expressed in UTM coordinates.
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5.4.5 Sources

The Cape Fear STAR® facility will have multiple emission sources. The following sections describe the
sources modeled.

5.4.5.1 Point Sources

The AERMOD model! uses a steady-state Gaussian plume equation to model emissions from point
sources such as stacks and vents. All point sources were modeled using nominal stack exhaust
parameters. The following parameters were used for modeling the point sources: emission rates
(grams/sec), stack height (m), stack diameter (m), stack exit velocity (m/sec), stack exhaust temperature
(K), and direction-specific building dimensions (m). All point sources with rain caps or horizontal stacks
were modeled with a default exit velocity of 0.01 m/s. Point sources include the EHE dust collector
stacks, EHE transfer silo, reactor feed silo, product loadout silo, FGD absorbent silo, FGD byproduct silo,
and the STAR® reactor exhaust stack.

5.4.5.2  Area Sources

The AERMOD model was used to simulate the effects of emissions from the ash basin as an area source.
Modeling was performed by spreading emissions (grams per second) equally over the entire surface of
the ash basin. Appendix D contains the area source parameters associated with the ash basin.

5.4.5.3 Volume Sources

The AERMOD model was used to simulate the effects of emissions from various volume sources
including the unloading pile, wet ash handling and transfer, the screener, and the crusher. For each
volume source modeled, an initial lateral (o,0) and vertical (o,0) dimension was calculated based on the
physical dimensions of the source. As an example, the volume source parameters for the wet ash
transfer were calculated as follows:

Fugitive Emissions from Wet Ash Transfer

Release Height = 1.5 m (X.X ft)
Oy = length of side/4.3 =3.05 m/4.3=0.71m (10 ft)
Oy = vertical dimension of source/2.15 = 3.08 m/2.15 = 1.43 m (10 ft)

5.4.6  Modeling Results

The modeling analysis followed the NCDAQ'’s Guideline on Air Toxics Modeling (as a default in lieu of
county-specific guidelines); a copy of the modeling protocol checklist is included in Appendix C.

Potential emissions were modeled for comparison to the respective AALs. Emission rates for all the
potential model runs were multiplied by 1,000 to ensure a non-zero modeling concentration was
obtained. Based on the resulting concentrations from the potential model run, the emission rates were
then increased to an optimized rate such that modeled allowable emission rates result in ambient
concentrations that are 98 percent of the AAL. Optimizing the emission rates provides the Cape Fear
STAR® facility with additional operational flexibility, and should reduce the need for future TAP modeling
analyses for these sources at the facility. Appendix D presents a summary of the maximum modeling results
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for arsenic, benzene, beryllium, and sulfuric acid. A complete listing of all modeled emission rates is
provided in Appendix D.

The TAP modeling analysis demonstrates that the maximum optimized TAP emissions of arsenic,
benzene, beryllium, and sulfuric acid from the facility do not result in predicted ambient concentrations
that exceed the respective AALs.
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FORM A
GENERAL FACILITY INFORMATION

REVISED 03/22/16 NCDEQ/Division of Alr Quality - Application for Alr Permit to Construc/Operste I A
NOTE- APPLICATION WILL NOT BE PROCESSED WITHOUT THE FOLLOWING:
B o sency Detarmaston ow or Appropriaie Number of Coples of Appication Application Fes (1 required)
Responsible Officlal/Authorized Contact Signature P.E. Sea! (if required)
GENERAL INFORMATION
Legal Corporate/Owner Name: Duka Energy Progress LLG
Site Name; Cape Fear STAR® Ash Beneficiation Process
Slie Addrass (911 Addieas) Line 1: 500 C P and L Road
|SI|e Address Line 2:
Chy: Moncura Israle‘ NC
Zip Coda: 27559 J_Gounrp: Chatiam
CONTACT INFORMATION
Responsible ONicialAuthorized Contact: invoice Contact:
Narme/Titla: Jon Karln / VP CCP Gevamance & Operational Suppon Name/Titla: Cyrthia Winaton / Manage: - Parmifting ang Compliance
Malling Address Line 1. 410 5. Wilminglon Strest Malling Addrags Line 1. 410 5. Wimingion Street
Melling Address Line 2: IMaiting Address Line 2
Ciry:  Ralaigh Stata:  NC Zip Code: 27804 Ciry  Ralaigh State: NC Zlp Code. 27601
Primary Phone No.: (919) 546-6760 Fax No.: Piimary Phona Mo, [919) 546-5538 Fax No.: 1918) 546-6302
|Secondary Phons No.: 15 dary Phong No
J Email Address: Joo Ker @2 gll!ama gao |Email Addresa: w
Facility/inspection Contact: Parmit/Technical Contact:
Nama/Titla: Siaven Connes/Manager Environmenial Sarvices |Name/Title; Ann QuillanLead Environmental Spaciakat
|Maliing Address Line 1: Duke Enargy Prog 1700 Dunnaway Rcad Malling Address Line 1: 410 S. Wimington Strast
Malling Address Line 2: |Malling Address Line 2.
Ciry.  Semora State: NC Zip Code. 27343 City: Raleigh State: NC  Zip Code: 27601
Primary Phone No.: {336} 597-8213 Fax No.: Primary Phons No : 1919; 548-6610 Fax Na.: (918) 545-6302
Secondary Phone No.: |Secondary Phone No :
IEmaH Address: Sizven Coneer® dubka-gnargy com |Emah Address: Anc 0. an@ duseeoargy com
APPLICATION (S BEING M_A_DE FOR
. New Non-parmitiad Faciity/Greenfieid E Modilication of Facility (permitied) D Renewal Title V ﬁ Renewal Non-Title V
[JNemacChange [] Ownership Change ] Administrative Amendment ["] Rengwal whn Modification
FACILITY CLASSIFICATION AFTER APPLICATION | ({Check Only One)
L] Genemt | Small L_! Prohibitory Small L] Synthetic Minor L Tioey
FACILITY (Plant Site) INFORMATION
Describa nature of {plant sita) operation{s): Coal ash beneficiation process
Facility [D No. - NA: New Facility
Primary SIC/NA'CS Coda; 4911 Current/Previcus Air Permit No. NA Expiration Date: NA
Faciiny Coordinates: Latitude 35.567899 Longitude: <75.033311
vos 9 ing this
::::I d‘::,:r::t?bn comaln D ves % np:I& i:“lo.a:o eonue: sll:: l;::ul::g:;\)al Office prior to submitting
PERSON OR FIRM THAT PREPARED APPLICATION
Persan Name;  Amy M. Marshaz, PE lFIrm Name: AECOM Technical Services of North Carolina
Maiing Addrass Line 1: 1600 Perimeter Park Drive |Ma|l\r-g Address Line 2; Suite 400
Ciry: Menisvie |state: NG {zio Coda: 27580 |couny: Wake
|PhoneNo:  (918) 481-1251 |FaxNa: i918) 4611415 |Emabl Address: Amy.M e com
SIGNATURE OF RESPONSIBLE OFFICIAL/JAUTHORIZED CONTACT
Namsa (ypad): Jon K.m‘_l Titla: VP CCP Govemance & Operational Support
X Signature{Biye k) ODate:
?( — (U/U,- 20 YNy 720\D

Attach Additional Sheets As Necessary Page 1 of 2

Received
JUL 2 4 2018
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FORMs A2, A3
EMISSION SOURCE LISTING FOR THIS APPLICATION - A2
112r APPLICABILITY INFORMATION - A3

A2 ]

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate
EMISSION SOURCE LISTING: New, Modified, Previously Unpermitted, Replaced, Deleted
EMISSION SOURCE EMISSION SOURCE CONTROL DEVICE CONTROL DEVICE
ID NO. DESCRIPTION ID NO. DESCRIPTION
Equipment To Be ADDED By This Application (New, Previously Unpermitted, or Replacement)
ES-1 Wet Ash Receiving (Transfer to Shed and Hopper) NA NA
ES-3 Unloading Pile NA NA
ES4 Feed Silo CD-4 Bin Vent Filter
ES-5 STAR® Ash Beneficiation CD-5A & CD-5B Flue Gas Desulfurization Scrubber and Baghouse
ES-6 FGD Byproduct Silo CD-6 Bin Vent Fitter
ES-7 FGD Hydrated Lime Silo CD-7 Bin Vent Filter
ES-8 EHE - External Heat Exchanger A CD-8 Baghouse
ES-9 EHE - External Heat Exchanger B CD-9 Baghouse
ES-10 EHE Silo CD-10 Bin Vent Filter
ES-11 Product Storage Dome CD-11 Bin Vent Filter
ES-12 Loadout Silo CD-12 Bin Vent Filter
ES-15 Ash Basin NA NA
ES-16 Ash Handling NA NA
ES-19 Screener NA NA
ES-20 Crusher NA NA
ES-21 Haul Roads NA NA
ES-22 Screener Diesel Engine NA NA
ES-23 Crusher Diesel Engine NA NA
Existing Permitted Equipment To Be MODIFIED By This Application

NA - New Facility

Equipment To Be DELETED By This Application
NA - New Facility

112(r) APPLICABILITY INFORMATION | A3

Is your facility subject to 40 CFR Part 68 "Prevention of Accidental Releases” - Section 112(r) of the Federal Clean Air Act? |:| Yes No
If No, please specify in detail how your facility avoided apolicability: Facility does not use, store or handie any regulated substances above their

respective threshold quantity.

If your facility is Subject to 112(r), please complete the following:
A. Have you already submitted a Risk Management Plan (RMP) to EPA Pursuant to 40 CFR Part 68.10 or Part 68.1507
O ves [J nNo Specify required RMP submittal date: If submitted, RMP submittal date:
B. Are you using administrative controls to subject your facility ta a lesser 112(r) program standard?

[ Yes D No

C. List the processes subject to 112(r) at your faciltty:

If yes, please specify:

PROCESS LEVEL
(1,2,0r3)

MAXIMUM INTENDED

PROCESS DESCRIPTION HAZARDOUS CHEMICAL INVENTORY (LBS)

Attach Additional Sheets As Necessary




FORM B
SPECIFIC EMISSION SOURCE INFORMATION (REQUIRED FOR ALL SOURCES)

REVISED 09/22/16

NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate

EMISSION SOURCE DESCRIPTION: Wet Ash Receiving (Transfer to Shed and Hopper)

EMISSION SOURCE ID NO: ES-1

CONTROL DEVICE ID NO(S): NA

OPERATINGSCENARIO 1 OF 1

EMISSION POINT (STACK) ID NO(S): EP-1 & EP-2

DESCRIBE IN DETAILTHE EMISSION SOURCE PROCESS (ATTACH FLOW DIAGRAM):

Transfer of ash to storage shed (EP-1) and hopper (EP-2)

TYPE OF EMISSION SOURCE (CHECK AND COMPLETE APPROPRIATE FORM B1-B3 ON THE FOLLOWING PAGES):
[T Manuf. of chemicals/coatingsfinks (Form B7)
E Incineration (Form B8)

E Coal,wood,ail, gas, other burner (Form B1)

C Int.combustion engine/generator (Form B2)
E Liquid storage tanks (Form B3)

[ woodworking (Form B4)

E Coating/finishing/printing {Form B5)
Storage silos/bins (Form B6)

[ other (Form B9)

START CONSTRUCTION DATE: 2019

DATE MANUFACTURED: 2019

MANUFACTURER / MODEL NO.: NA

IEXPECTED OP. SCHEDULE: _ 24 HR/DAY 7 _DAYWK _52 WK/YR

IS THIS SOURCE SUBJECT TO? C nsps (SUBPARTS?):

[ NESHAP (SUBPARTS?):

PERCENTAGE ANNUAL THROUGHPUT (%): DEG-FEB 25 MAR-MAY

25 JUN-AUG

25 SEP-NOV 25

CRITERIA AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE

SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION {AFTER CONTROLS / LIMITS) (BEFORE CONTROLS / LIMITS) (AFTER CONTROLS/ LIMITS)
AIR POLLUTANT EMITTED FACTOR Ib/hr tons/yr Ib/hr tons/yr Ib/hr tonsfyr
PARTICULATE MATTER (PM) AP-42 1.42E-02 4.07E-02 N/A N/A 1.42E-02 4.07E-02
PARTICULATE MATTER<10 MICRONS (PM:o) AP-42 6.73E-03 1.926-02 N/A N/A 6.73E-03 1.92E-02
PARTICULATE MATTER<2.5 MICRONS (PM ) AP-42 1.02E-03 2.91E-03 N/A N/A 1.02E-03 2.91E-03
SULFUR DIOXIDE (S02) N/A N/A N/A N/A N/A N/A
NITROGEN OXIDES (NOx} N/A N/A N/A N/A N/A N/A
CARBON MONOXIDE (CO) N/A N/A N/A N/A N/A N/A
VOLATILE ORGANIC COMPOUNDS (VOC) N/A N/A N/A N/A N/A N/A
LEAD Ash Analysis 2.28E-07 6.51E-07 N/A N/A 2.28E-07 6.51E-07
OTHER N/A N/A N/A N/A N/A N/A
HAZARDOUS AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION (AFTER CONTROLS / LIMITS) (BEFORE CONTROLS / LIMITS) (AFTER CONTROLS / LIMITS)
HAZARDOUS AIR POLLUTANT CAS NO. FACTOR Ib/hr tons/yr tbihr tonsfyr Ibihr tons/yr
Antimony 7440-36-0 1.11E-07 3.17E-07 N/A N/A 1.11E-07 3.17E-07
Arsenic 7440-38-2 8.50E-07 2.43E-06 N/A N/A 8.50E-07 2.43E-06
Beryltium 7440-41-7 4.43E-08 1.26E-07 N/A N/A 4.43E-08 1.26E-07
Cadmium 7440-43-9 6.83E-09 1.95E-08 N/A N/A 6.83E-09 1.95E-08
Chromium 7440-47-3 2.70E-07 7.71E-07 N/A N/A 2.70E-07 7.71E-G7
Chromium VI SolCR6 Ash Analysis 1.41E-08 4.03E-08 N/A N/A 1.41E-08 4.03E-08
Cobalt 7440-48-4 1.53E-07 4.38E-G7 N/A N/A 1.53E-07 4.38E-07
Lead 7439-92-1 2.28E-07 6.51E-07 N/A N/A 2.28E-07 6.51E-07
Manganese 7439-96-5 1.11E-06 3.17E-06 N/A N/A 1.11E-06 3.17E-C6
Mercury 7439-97-6 3.56E-09 1.02E-08 N/A N/A 3.56E-09 1.02E-08
Nickel 7440-02-0 3.04E-07 8.69E-07 N/A N/A 3.04E-07 8.69E-07
Selenium 7782-49-2 2.00E-07 5.72E-07 N/A N/A 2.00E-07 5.72E-07
TOXIC AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL EMISSIONS AFTER CONTROLS / LIMITATIONS
EMISSION
TOXIC AIR POLLUTANT CAS NO. FACTOR Ib/hr Ib/day Ibfyr
Arsenic 7440-38-2 8.50E-07 2.04E-05 4.86E-03
Beryllium 7440-41-7 4.43E-08 1.06E-06 2.53E-04
Cadmium 7440-43-9 6.83E-09 1.64E-07 3.90E-05
Chromium VI SolCR6 Ash Analysis 1.41E-08 3.38E-07 8.05E-05
Manganese 7439-96-5 1.11E-06 2.66E-05 6.34E-03
Mercury 7439-97-6 3.56E-09 8.54E-08 2.03E-05
Nickel 7440-02-0 3.04E-07 7.30E-06 1.74E-03
(1) emissi ions and supporting d tation; (2) indicate all raquested state and federal enforceable permit limits (e.g. hours of operation, emission rates) and

describe how these are monitored and with what frequency; and (3) describe any monitoring devices, gauges, or test ports for this source.

COMPLETE THIS FORM AND COMPLETE AND ATTACH APPROPRIATE B1 THROUGH B9 FORM FOR EACH SOURCE
Attach Additional Sheets As Necessary

A-3



FORM B9

EMISSION SOURCE (OTHER)
REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate I B9
EMISSION SOURCE DESCRIPTION: Wet Ash Receiving (Transfer to Shed and EMISSION SOURCE ID NO: ES-1
Hopper) CONTROL DEVICE ID NO(S): NA
OPERATING SCENARIO: 1 OF 1 EMISSION POINT (STACK) ID NO(S): EP-1 & EP-2

DESCRIBE IN DETAIL THE PROCESS (ATTACH FLOW DIAEEAM;: Transfer of ash to storage shed and hopper

MATERIALS ENTERING PROCESS - CONTINUOUS PROCESS MAX. DESIGN REQUESTED CAPACITY
TYPE UNITS CAPACITY (UNIT/HR) LIMITATION{UNIT/HR)
Wet Ash Throughput Tons 70.0 N/A
MATERIALS ENTERING PROCESS - BATCH OPERATION MAX. DESIGN REQUESTED CAPACITY
TYPE UNITS CAPACITY (UNIT/BATCH) LIMITATION (UNIT/BATCH)

MAXIMUM DESIGN (BATCHES / HOURY):

REQUESTED LIMITATION (BATCHES / HOUR): (BATCHES/YR):

FUEL USED: NA TOTAL MAXIMUM FIRING RATE (MILLION BTU/HR): NA
MAX. CAPACITY HOURLY FUEL USE: NA REQUESTED CAPACITY ANNUAL FUEL USE: NA
COMMENTS:

Attach Additional Sheets as Necessary



FORM B
SPECIFIC EMISSION SOURCE INFORMATION (REQUIRED FOR ALL SOURCES)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate B
EMISSION SOURCE DESCRIPTION: Unloading Pile EMISSION SOURGE (D NO: ES-3
CONTROL DEVICE ID NO(S): NA
OPERATING SCENARIO 1 OF 1 EMISSION POINT (STACK) ID NO(S): EP-3
DESCRIBE IN DETAILTHE EMISSION SOURCE PROCESS (ATTACH FLOW DIAGRAM):
Unloading pile windblown fugitive dust emissions
TYPE OF EMISSION SOURCE (CHECK AND COMPLETE APPROPRIATE FORM B1-B9 ON THE FOLLOWING PAGES):
[: Coal,wood,ail, gas, other burner {Form B1) |: Woodworking (Form B4) E Manuf. of chemicals/coatings/inks (Form B7)
E int.combustion engine/generator (Form B2) C Coatingffinishing/printing (Form B5) E Incineration (Form B8)
E Liquid storage tanks (Form B3) Storage silos/bins (Form B6) E Other (Form B9)
START CONSTRUCTION DATE: 2019 DATE MANUFACTURED: 2019
MANUFACTURER / MODEL NO.: NA |EXPECTED OP.SCHEDULE: _ 24 HR/DAY __7 DAY/WK 52 WK/YR
IS THIS SOURCE SUBJECT TO? L NSPS (SUBPARTS?): [ NESHAP (SUBPARTS?):
PERCENTAGE ANNUAL THROUGHPUT (%): DEC-FEB 25 MAR-MAY 25 JUN-AUG 25 SEP-NOV 25
CRITERIA AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION {AFTER CONTROLS / LIMITS) (BEFORE CONTROLS / LIMITS) (AFTER CONTROLS / LIMITS)
AIR POLLUTANT EMITTED FACTOR Ib/hr tons/yr Ibthr tonsfyr Ibshr tonslyr
PARTICULATE MATTER (PM) AP-42 1.68E-04 7.35E-04 N/A N/A 1.68E-04 7.35E-04
PARTICULATE MATTER<10 MICRONS (PMy;) AP-42 8.39E-05 3.67E-04 N/A N/A 8.39E-05 3.67E-04
PARTICULATE MATTER<2.5 MICRONS (PM. ¢} AP-42 1.26E-05 5.51E-05 N/A N/A 1.26E-05 5.51E-05
SULFUR DIOXIDE (S02) N/A N/A N/A N/A N/A N/A
NITROGEN OXIDES (NOx} N/A N/A N/A N/A N/A N/A
CARBON MONOXIDE (CO) N/A N/A N/A N/A N/A N/A
VOLATILE ORGANIC COMPOUNDS (VOC) N/A N/A N/A N/A N/A N/A
LEAD Ash Analysis 2.69E-09 1.18E-08 N/A N/A 2.69E-09 1.18E-08
OTHER N/A N/A N/A N/A N/A N/A
HAZARDOUS AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION {AFTER CONTROLS / LIMITS) (BEFORE CONTROLS / LIMITS) {AFTER CONTROLS / LIMITS}
HAZARDOUS AIR POLLUTANT CAS NO. FACTOR ib/hr tons/yr Ib/hr fons/yr 1b/hr tons/yr
Antimony 7440-36-0 1.31E-09 5.73E-09 N/A N/A 1.31E-09 5.73E-09
Arsenic 7440-38-2 1.00E-08 4.39E-08 N/A N/A 1.00E-08 4.39E-08
Beryllium 7440-41-7 5.22E-10 2.28E-09 N/A N/A 5.22E-10 2.28E-09
Cadmium 7440-43-3 8.05E-11 3.53E-10 N/A N/A 8.05E-11 3.53E-10
Chromium 7440-47-3 3.18E-08 1.39E-08 N/A N/A 3.18E-09 1.39E-08
Chromium VI SolCR6 Ash Analysis 1.66E-10 7.27E-10 N/A N/A 1.66E-10 7.27E-10
Cobait 7440-48-4 1.81E-09 7.91E-08 N/A N/A 1.81E-02 7.91E-09
Lead 7439-92-1 2.69E-09 1.18E-08 N/A N/A 2.69E-09 1.18E-08
Manganese 7439-96-5 1.31E-08 5.73E-08 N/A N/A 1.31E-08 5.73E-08
Mercury 7439-97-6 4.19E-11 1.84E-10 N/A N/A 4.19E-11 1.84E-10
Nicke! 7440-02-0 3.58E-09 1.57E-08 N/A N/A 3,58E-09 1.57E-08
Selenium 7782-49-2 2.36E-09 1.03E-08 N/A N/A 2.36E-09 1.03E-08
TOXIC AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL EMISSIONS AFTER CONTROLS / LIMITATIONS
EMISSION
TOXIC AIR POLLUTANT CAS NO. FACTOR Ib/hr Ib/day Iblyr
Arsenic 7440-38-2 1.00E-08 2.40E-07 8.77E-05
Beryliium 7440-41-7 5.22E-10 1.25E-08 4.57E-06
Cadmium 7440-43-9 8.05E-11 1.93E-09 7.05E-07
Chromium VI SolCR6 Ash Analysis 1.66E-10 3.99E-08 1.45E-06
Manganese 7439-96-5 1.31E-08 3.14E-07 1.15E-04
Mercury 7438-97-6 4.19E-11 1.01E-09 3.67E-07
Nickel 7440-02-0 3.58E-09 8.60E-08 3.14E-05
(1) and supporting documentation; (2} indicate all requested state and federal enforceable permit limits {e.g. hours of operation, emission rates) and
describe how these are monitored and with what frequency; and (3) describe any monitoring devices, gauges, or test ports for this source.

COMPLETE THIS FORM AND COMPLETE AND ATTACH APPROPRIATE B1 THROUGH B9 FORM FOR EACH SOURCE
Attach Additional Sheets As Necessary

A-5



FORM B9
EMISSION SOURCE (OTHER)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate I B9
EMISSION SOURCE DESCRIPTION: Unloading Pile EMISSION SOURCE ID NO: ES-3

CONTROL DEVICE ID NO(S): NA
OPERATING SCENARIO: 1 OF 1 EMISSION POINT (STACK) ID NO(S): EP-3

DESCRIBE IN DETAIL THE PROCESS (ATTACH FLOW DIAGRAM): Unloading pile windblown fugitive dust emissions

MATERIALS ENTERING PROCESS - CONTINUOUS PROCESS MAX. DESIGN REQUESTED CAPACITY
TYPE UNITS CAPACITY (UNIT/HR) LIMITATION(UNIT/HR)
Area Acres 0.33 Acres N/A
MATERIALS ENTERING PROCESS - BATCH OPERATION MAX. DESIGN REQUESTED CAPACITY
TYPE UNITS CAPACITY (UNIT/BATCH) LIMITATION (UNIT/BATCH)

MAXIMUM DESIGN (BATCHES / HOUR):

REQUESTED LIMITATION (BATCHES / HOUR): (BATCHES/YR):
FUEL USED: NA TOTAL MAXIMUM FIRING RATE (MILLION BTU/HR): NA
MAX. CAPACITY HOURLY FUEL USE: NA REQUESTED CAPACITY ANNUAL FUEL USE: NA

COMMENTS: Unloading pile is not expected to be ufilized; however, including as a permitted source for conservatism and flexibility in operations.

Attach Additional Sheets as Necessary

A-6



FORM B
SPECIFIC EMISSION SOURCE INFORMATION (REQUIRED FOR ALL SOURCES)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate B
[EMISSION SOURCE DESCRIPTION: Feed Silo EMISSION SOURCE ID NO: ES-4
CONTROL DEVICE ID NO(S): CD-4
OPERATING SCENARIO 1 OF = EMISSION POINT (STACK) ID NO(S): EP-4
DESCRIBE IN DETAILTHE EMISSION SOURCE PROCESS (ATTACH FLOW DIAGRAM):
Ash feed silo is filled pneumatically and equipped with a bin vent filter capture device.
TYPE OF EMISSION SOURCE (CHECK AND COMPLETE APPROPRIATE FORM 81-B9 ON THE FOLLOWING PAGES):
[: Coal,wood,oil, gas, other burner (Form B1) [ woodworking (Form B4) [: Manuf, of chemicals/coatings/inks (Form B7)
I: Int.combustion engine/generator (Form B2) E Coatingffinishing/printing (Form B5) E Incineration (Form B8)
Liquid storage tanks (Form B3) 2 Storage silos/bins (Form B6) E Other (Form B9)
START CONSTRUCTION DATE: 2019 DATE MANUFACTURED: 2019
MANUFACTURER / MODEL NO.: TBD |EXPECTED OP.SCHEDULE: _ 24 HR/DAY __ 7 DAY/WK _52 WK/YR
IS THIS SOURCE SUBJECT TO? C nsps (SUBPARTS?): R L NESHAP (SUBPARTS?):
PERCENTAGE ANNUAL THROUGHPUT (%): DEC-FEB 25 MAR-MAY 25 JUN-AUG 25 SEP-NOV 25
CRITERIA AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION (AFTER CONTROLS/ LIMITS) (BEFORE CONTROLS / LIMITS) (AFTER CONTROLS / LiMITS)
AIR POLLUTANT EMITTED FACTOR Ib/hr tonsfyr Ib/hr tons/fyr Ibfhr tons/yr
PARTICULATE MATTER (PM) 2.83E-01 1.24E+00 N/A N/A 2.83E-01 1.24E+00
PARTICULATE MATTER<10 MICRONS (PMyo} V:Sffz" 2.60E-01 1.14E+00 N/A N/A 2.60E-01 1.14E+00
PARTICULATE MATTER=2.5 MICRONS (FM, ) 1.50E-01 6.57E-01 N/A N/A 1.50E-01 6.57E-01
SULFUR DIOXIDE (SO2) N/A N/A N/A N/A N/A N/A
NITROGEN OXIDES (NOx) N/A N/A N/A N/A N/A N/A
CARBON MONOXIDE (CQ) N/A N/A N/A N/A N/A N/A
VOLATILE ORGANIC COMPOUNDS (VOC) N/A N/A N/A N/A N/A N/A
LEAD Ash Analysis 4.53E-06 1.68E-05 N/A N/A 4.53E-06 1.98E-05
OTHER N/A N/A N/A N/A N/A N/A
HAZARDOUS AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION (AFTER CONTROLS / LIMITS) {BEFORE CONTROLS / LIMITS) (AFTER CONTRCLS / LIMITS)
HAZARDOUS AIR POLLUTANT CAS NO. FACTOR Ib/hr tonsfyr Ib/hr tons/yr Ib/hr tons/yr
Antimony 7440-36-0 2.21E-06 9.66E-06 N/A N/A 2.21E-06 9.66E-C6
Arsenic 7440-38-2 1.69E-05 7.40E-05 N/A N/A 1.69E-05 7.40E-05
Beryilium 7440-41-7 8.80E-07 3.85E-06 N/A N/A 8.80E-07 3.85E-06
Cadmium 7440-43-9 1.36E-07 5.95E-07 N/A N/A 1.36E-07 5.95EG7
Chromium 7440-47-3 5.36E-C6 2.35E-05 N/A N/A 5.36E-06 2.35E-05
Chromium V! SolCR6 Ash Analysis 2.80E-07 1.23E-06 N/A N/A 2.80E-07 1.23E-06
Cobalt 7440-48-4 3.05E-G6 1.33E-05 N/A N/A 3.05E-06 1.33E-05)
Lead 7439-92-1 4.53E-G6 1.98E-05 N/A N/A 4.53E-06 1.98E-05
Manganese 7439-96-5 2.21E-05 9.66E-05 N/A N/A 2.21E-05 9.66E-05
Mercury 7439-97-6 7.07E-08 3.10E-07 N/A N/A 7.07E-08 3.10E-07
Nickel 7440-02-0 6.04E-06 2.65E-05 N/A N/A 6.04E-06 2.65E-05
Selsnium 7782-49-2 3.98E-06 1.74E-05 N/A N/A 3.98E-06 1.74E-05
TOXIC AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL EMISSIONS AFTER CONTROLS / LIMITATIONS
EMISSION
TOXIC AIR POLLUTANT CAS NO. FACTOR ib/hr Ib/day Ib/yr
Arsenic 7440-38-2 1.69E-05 4.05E-04 1.48E-01
Beryllium 7440-41-7 8.80E-07 2.11E-05 7.71E-03
Cadmium 7440-43-9 1.36E-07 3.26E-06 1.19E-03
Chromium VI SolCR6 Ash Analysis 2.80E-07 B.72E-06 2.45E-03
Manganese 7439-96-5 2.21E-05 5.29E-04 1.93E-01
Mercury 7439-37-6 7.07E-08 1.70E-06 6.13E-04
Nickel 7440-02-0 6.04E-06 1.45E-04 5.29E-02
Attachments: (1) emissians calcutations and supporting documentation; (2) indicate all requested state and federal enforceable permit limits {(e.g. hours of operation, emission rates) and
describe how thess are monitored and with what frequency; and (3) describe any monitoring devices, gauges, or test ports far this source.

COMPLETE THIS FORM AND COMPLETE AND ATTACH APPROPRIATE B1 THROUGH B9 FORM FOR EACH SOURCE
Attach Additional Sheets As Necessary

A-7



REVISED 09/22/16

FORM B6
EMISSION SOURCE (STORAGE SILO/BINS)

NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate

[B6 ]

EMISSION SOURCE DESCRIPTION: Feed Silo

EMISSION SOURCE ID NO: ES-4

CONTROL DEVICE ID NO(S): CD-4

OPERATING SCENARIO: she—

OF _ 1

EMISSION POINT (STACK) ID NO(S): EP-4

DESCRIBE IN DETAIL THE PROCESS (ATTACH FLOW DIAGRAM):
Ash feed silo is filled pneumatically and equipped with a bin vent filter capture device.

MATERIAL STORED: Fly Ash

DENSITY OF MATERIAL (LB/FT3): 60 (Bulk) 90 (Structural)

CAPACITY CUBIC FEET: 76,000 TONS: 1,500
DIMENSIONS (FEET)  |HEIGHT: 97 DIAMETER:41 | (OR) |LENGTH: WIDTH: HEIGHT:
ANNUAL PRODUCT THROUGHPUT (TONS) | ACTUAL: 400,000 |MAXIMUM DESIGN CAPACITY: 400,000
PNEUMATICALLY FILLED MECHANICALLY FILLED FILLED FROM
[+| BLOWER [7] SCREW CONVEYOR [] RALCAR
| | COMPRESSOR | | BELT CONVEYOR [7] TRUCK
'l oTHER: 'l BUCKET ELEVATOR I | STORAGE PILE
i1 oTHER: [Vl OTHER: EHE Silo
NO. FILL TUBES: 3
MAXIMUM ACFM: 6,600 SCFM

MATERIAL IS UNLOADED TO: STAR® Ash Beneficiation Process

BY WHAT METHOD IS MATERIAL UNLCADED FROM SILO?

Gravity

MAXIMUM DESIGN FILLING RATE OF MATERIAL (TONS/HR): 125

MAXIMUM DESIGN UNLOADING RATE OF MATERIAL (TONS/HRY): 75

COMMENTS:

Attach Additional Sheets As Necessary



FORM C1
CONTROL DEVICE (FABRIC FILTER)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate C1
CONTROL DEVICE ID NO: CD-4 CONTROLS EMISSIONS FROM WHICH EMISSION SOURCE ID NO(S): ES4
EMISSION POINT (STACK) ID NO(S): EP-4 POSITION IN SERIES OF CONTROLS NO. 1 OF 1 UNITS
OPERATING SCENARIO:
1t OF_1 P.E. SEAL REQUIRED (PER 2q.0112)? 1 ves NO
[DESCRIBE CONTROL SYSTEME
Bin vent filter for particulate control on the feed silo.
Note: Actual bin vent filter expected outlet loading is 0.001 gr/dscf. A conservative value of 0.005 griscf is used to estimate potential emissions.
POLLUTANTS COLLECTED: PM PM10 PM2.5
BEFORE CONTROL EMISSION RATE (LB/HR): NA NA NA
CAPTURE EFFICIENCY: NA % NA % NA % %
CONTROL DEVICE EFFICIENCY: NA % NA % NA % %
CCRRESPONDING OVERALL EFFICIENCY: <=0.005gr/dscf % <=0.005 gr/dscf % <=0.005 gridscf % %
EFFICIENCY DETERMINATION CODE: 2 2 2
TOTAL AFTER CONTROL EMISSION RATE (LB/HR): 2.83E-01 2 60E-01 1.50E-01
PRESSURE DROP (IN H,0): MIN: 10 MAX: 15 GAUGE? YES [ w~o
BULK PARTICLE DENSITY (LBiFI"): 25 iNLET TEMPERATURE (°F): MiN: 200 MAX: 350
POLLUTANT LOADING RATE: NA D LB/HR D GR/FT? OUTLET TEMPERATURE (°F) MIN: 200 MAX: 350
INLET AIR FLOW RATE (ACFM): 6,600 SCFM FILTER OPERATING TEMP (°F): 350
NO. OF COMPARTMENTS: 1 NO. OF BAGS PER COMPARTMENT: 144 LENGTH OF BAG (IN.): 120
NO. OF CARTRIDGES: FILTER SURFACE AREA PER CARTRIDGE (FT?): 259 DIAMETER OF BAG (IN.): 6
TOTAL FILTER SURFACE AREA (FT?): 2,260 |AIR TO CLOTH RATIO: 3:1
DRAFT TYPE: D INDUCED/NEGATIVE FORCED/POSITIVE FILTER MATERIAL: D WOVEN FELTED
DESCRIBE CLEANING PROCEDURES: PARTICLE SIZE DISTRIBUTION
AIR PULSE ] soNIc SIZE WEIGHT % CUMULATIVE
D REVERSE FLOW D SIMPLE BAG COLLAPSE (MICRONS) OF TOTAL %
D MECHANICAL/SHAKER E] RING BAG COLLAPSE 0-1
[J otHer: 110
DESCRIBE INCOMING AIR STREAM: Air stream will contain fly ash, 10-25
25-50
50-100
>100
TOTAL = 100
Supplier specific, 80% (average size) passing 325 mesh

ON A SEPARATE PAGE, ATTACH A DIAGRAM SHOWING THE RELATIONSHIP OF THE CONTROL DEVICE TO ITS EMISSION SOURCE(S):

COMMENTS:

Attach Additional Sheets As Necessary




FORM B
SPECIFIC EMISSION SOURCE INFORMATION (REQUIRED FOR ALL SOURCES)

REVISED 09/22/16 NCDEQ/DIvislon of Air Quality - Application for Air Permit to Construct/Operate B
EMISSION SOURCE DESCRIPTION: STAR® Ash Beneficiation EMISSION SOURCE ID NO: ES-5

CONTROL DEVICE ID NO(S): CD-5A & CD-5B
OPERATING SCENARIO 1 OF 1 EMISSION POINT (STACK) ID NO(S): EP-5

DESCRIBE IN DETAILTHE EMISSION SOURCE PROCESS (ATTACH FLOW DIAGRAM):
The STAR® Ash Beneficiation Process will process feedstock (of any carbon content) like flyash (wet or dry) along with other ingredient materials into a variety of commercial
products.

TYPE OF EMISSION SOURCE (CHECK AND COMPLETE APPROPRIATE FORM B1-BS ON THE FOLLOWING PAGES):

| [T Coatwoad,oii, gas, other burner (Form B1) |: Waodworking (Form B4) [:l Manuf. of chemicals/coatings/inks (Form B7)
E Int.combustion engine/generator (Form B2) : Coatingffinishing/printing (Form B5) D Incineration (Form B8)
| E Liquid storage tanks (Form B3) T Storage silos/bins (Form B6) Other (Form B9)

START CONSTRUCTION DATE: 2019 DATE MANUFACTURED: 2019

MANUFACTURER / MODEL NO.: TBD IEXPECTED OP. SCHEDULE: _ 24 HR/DAY __ 7 DAYWK _52 WK/YR
1S THIS SOURCE SUBJECT TO? _|_—= NSPS (SUBPARTS?): [ NEsHAP (SUBPARTS?):

PERCENTAGE ANNUAL THROUGHPUT (%): DEC-FEB 25 MAR-MAY 25 JUN-AUG 25 SEP-NOV 25
CRITERIA AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE

SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION (AFTER CONTROLS / LIMITS) {BEFORE CCNTROLS / LIMITS) {AFTER CONTROLS / LIMITS)
AIR POLLUTANT EMITTED FACTOR Ib/hr tons/yr Ib/hr tons/yr Ibfhr tons/yr
PARTICULATE MATTER (PM) 1.61E+01 7.04E+01 NA NA 1.61E+01 7.04E+01
PARTICULATE MATTER<10 MICRONS (PMq) 1.48E+01 6.48E+01 NA NA 1.48E+01 6.48E+01
PARTICULATE MATTER<2.5 MICRONS (PM,s) 8.52E+00 3.73E+01 NA NA 8.52E+00 3.73E+01
SULFUR DIOXIDE (S02) Worst Case: 2.57E+01 1.12E+02 5.14E+G2 2.25E+03 2.57E+01 1.12E+02
NITROGEN OXIDES (NOx) Propane Firing (AP-|  4.76E+01 2.08E+02 NA NA 4.76E+01 2.08E+02
CARBON MONOXIDE (CO) (::a/“ntf ':ZAS“\ 2.24E+01 9.81E+01 NA NA 224E+01 | 9.81E+01
VOLATILE ORGANIC COMPOUNDS (VOC) == 2.24E+00 9.81E+00 NA NA 2.24E+G0 9.81E+00
LEAD 1.93E-06 8.45E-06 NA NA 1.93E-06 8.45E-06
H2504 1.00E-01 4.38E-01 NA NA 1.00E-01 4.38E-01
CO2e 3.54E+04 1.55E+05 NA NA 3.54E+04 1.55E+05
HAZARDOUS AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION (AFTER CONTROLS / LIMITS) {BEFORE CONTROLS / LIMITS) (AFTER CONTROLS / LIMITS)

HAZARDOUS AIR POLLUTANT CAS NO. FACTOR Ib/hr tons/yr Ib/hr tonsfyr Ib/hr tons/yr
Antimony 7440-36-0 5.46E-07, 2.39E-06 NA NA 5.46E-07| 2.39E-06
Arsenic 7440-38-2 3.05E-08| 1.34E-05 NA NA 3.05E-C6 1.34E-05
Beryilium 7440-41-7 4.34E-07 1.90E-06 NA NA 4.34E-07 1.90E-06
Cadmium 7440-43-9 6.59E-07 2.89E-06 NA NA 6.58E-07 2.89E-06
Chromium 7440-47-3 Manufacturer 1.22E-05|  5.35E-05 NA NA 1.22E-05|  5.35E-05
Cobalt 7440-48-4 Estimate.s- and 3.21E-06 1.41E-05 NA NA 3.21E-06 1.41E-05

Compositionat
Lead 7439-92-1 Analysis 1.93E-06 8.45E-06 NA NA 1.93E-06 8.45E-06
Mangarese 7439-96-5 8.52E-05 3.73E-04 NA NA 8.52E-05 3.73E-04
Mercury 7439-97-6 1.61E-08 7.04E-08 NA NA 1.61E-08 7.04E-08
Nickel 7440-02-0 7.71E-C6 3.38E-05 NA NA 7.71E-06 3.38E-05
Selenium 7782-49-2 2.09E-06 9.15E-06 NA NA 2.09E-06 9.15E-06

TOXIC AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE

SOURCE OF EXPECTED ACTUAL EMISSIONS AFTER CONTROLS / LIMITATIONS
EMISSION

TOXIC AIR POLLUTANT CAS NO. FACTOR Ifhr Ib/day Ibtyr

H2504 7664-93-9 1.00E-01 2.40E+00 8.76E+02
Arsenic 7440-38-2 3.05E-06 7.33E-05 2.67E-02
Beryllium 7440-41-7 Manufacturer 4.34E-07 1.04E-05 3.80E-03
Cadmium 7440-43-9 ; ompositi :’: :l 6.59E-07 1.58E-05 5.77E-03
Manganese 7439-96-5 Analysis 8.52E-05 2.04E-03 7.4BE-01
Mercury 7439-97-6 1.61E-08 3.86E-07 1.41E-04
Nickel 7440-02-0 7.71E-06 1.85E-04 6.76E-02

Attachments: () emissions calculations and supporting documentation; (2) indicate all requested state and federal enforceable permit limits (e.g. hours of operation, emission rates) and describe how
these are monitored and with what frequency; and (3) describe any monitoring devices, gauges, or test ports for this source.

COMPLETE THIS FORM AND COMPLETE AND ATTACH APPROPRIATE B1 THROUGH B9 FORM FOR EACH SOURCE
Attach Additional Sheets As Necessary
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FORM B9
EMISSION SOURCE (OTHER)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate | B9
EMISSION SOURCE DESCRIPTION: STAR® Ash Beneficiation EMISSION SOURCE ID NO: ES-5
CONTROL DEVICE ID NO(S): CD-5A & CD-5B
OPERATING SCENARIO: 1 OF 1 EMISSION POINT (STACK) ID NO(S): EP-5
DESCR)| DETAIL THE PROCESS (ATTACH FLOW DIAGRAM): The STAR® Ash Beneficiation Process will process feedstock (of any carbon content) like |

fiyash (wet or dry) along with other ingredient materials into a variety of commercial products. The fly ash is not a fuel and does not undergo combustion. The
propane burners are only used for startup or to maintain temperature in the reactor should the fly ash not contain enough carbon to be self-sustaining. These
startup burners have a combined heating capacity of 60 million British thermal units per hour and are low-NOx burners.

MATERIALS ENTERING PROCESS - CONTINUOUS PROCESS MAX. DESIGN REQUESTED CAPACITY
TYPE UNITS CAPACITY (UNIT/HR) LIMITATION(UNIT/HR)
Reactor - Feed Ash MMBtu 140.0 NA
Propane MMBtu 60 NA
MATERIALS ENTERING PROCESS - BATCH OPERATION MAX. DESIGN REQUESTED CAPACITY
TYPE UNITS CAPACITY (UNIT/BATCH) LIMITATION (UNIT/BATCH)

MAXIMUM DESIGN (BATCHES / HCUR):

REQUESTED LIMITATION (BATCHES / HOUR): (BATCHES/YR):

FUEL USED: Propane TOTAL MAXIMUM FIRING RATE (MILLION BTU/HR): 140
MAX. CAPACITY HOURLY FUEL USE: 663 gal/hr REQUESTED CAPACITY ANNUAL FUEL USE: NA
COMMENTS:

Attach Additional Sheets as Necessary
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FORM C9

CONTROL DEVICE (OTHER)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate

[co]

CONTROL DEVICE ID NO: CD-5A

CONTROLS EMISSIONS FROM WHICH EMISSION SOURCE ID NO(S): ES-5

EMISSION POINT (STACK) ID NO(S): EP-5

POSITION IN SERIES OF CONTROLS:  NO. 1 OF 2 UNITS

OPERATING SCENARIO:

1 OF__1 P.E. SEAL REQUIRED (PER 2Q .0112)? YES [INO
mw scrubber for SO2 removal T
POLLUTANT(S) COLLECTED: S02
BEFORE CONTROL EMISSION RATE (LB/HR): 513.6
CAPTURE EFFICIENCY: NA % % % %
CONTROL DEVICE EFFICIENCY: 95 % %o % %
CORRESPONDING OVERALL EFFICIENCY: NA % % % %
EFFICIENCY DETERMINATION CODE: 2
TOTAL AFTER CONTROL EMISSION RATE (LB/HR): 25.68
PRESSURE DROP (IN.H0): 4 MIN 10 MAX BULK PARTICLE DENSITY (LB/FT%): 150
INLET TEMPERATURE (°F): 300 MIN 400 MAX OUTLET TEMPERATURE (°F): __150_MIN _ 225 MAX

INLET AIR FLOW RATE (ACFM): 68,000 acfm op. (90,000 acfm design)

OUTLET AIR FLOW RATE (ACFM): 61,500 acfm op. (77,000 acfm design)

INLET AIR FLOW VELOCITY (FT/SEC):

OUTLET AIR FLOW VELOCITY (FT/SEC):

(NLET MOISTURE CONTENT (%): 28.2% op. (25% design)

[v] FORCEDAIR [ | INDUCED AIR

COLLECTION SURFACE AREA (FT%): NA

FUEL USED: NA IFUEL USAGE RATE: NA

ATTACH A DIAGRAM OF THE RELATIONSHIP OF THE GONTROL DEVICE TOITS EMISSION SOURCE(S):

DESCRIBE MAINTENANEE PROCEDURES: Maintenance to be performed as per manufacturing guidelines.

R R RERERNSSSSSSSSSSSSS———————————
DESCRIBE ANY AUXILIARY MATERIALS INTRODUCED INTO THE CONTROL SYSTEM: None

e
DESCRIBE ANY MONITORING DEVICES, GAUGES, TEST PORTS, ETC: Typical for this type of installation.

COMMENTS:

Attach manufacturer's specifications, schematics, and all other drawings necessary to describe this control.

Attach Additional Sheets As Necessary



FORM C1
CONTROL DEVICE (FABRIC FILTER)
REVISED 09/22/16

NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operats

=]

[conTrOL DEVICE ID NO: CD-58

CONTROLS EMISSIONS FROM WHICH EMISSION SOURCE ID NO(S): ES-5

EMISSION POINT (STACK) ID NO(S): EP-5 POSITION [N SERIES OF CONTROLS NO. 2 OF 2 UNITS
OPERATING SCENARIO:
1 OF_1 P.E. SEAL REQUIRED (PER 2q .0112)? [v] YES | INO
E L 5Y: :
A baghouse for particulate control on the STAR® Ash Beneficiation Process.
POLLUTANTS COLLECTED: PM PM10 PM2.5
BEFORE CONTROL EMISSION RATE (LB/HR): NA NA NA
CAPTURE EFFICIENCY: 100 % 100 % 100 % %
CONTROL DEVICE EFFICIENCY: >99.9 % >99.9 % >99.9 % %
CORRESPONDING OVERALL EFFICIENCY: <=0.025 gr/acf % <=0.025grfacf %  <=0.025grfacf % %
EFFICIENCY DETERMINATION CODE: 2 2 2
TOTAL AFTER CONTROL EMISSION RATE (LB/HR): 1.61E+01 1.48E+01 8.52E+00
PRESSURE DROP {IN H,0): MIN: MAX: Avg: 4-12 we GAUGE? |v[YES | | NO
BULK PARTICLE DENSITY {LB/FT®): 30 INLET TEMPERATURE {°F}: MIN: 180 MAX: 200 {400 design excursion)
POLLUTANT LOADING RATE: I 1iBHR 14 GRIFT® 371 (design} |CUTLET TEMPERATURE (F) MIN: 175 MAX: 165 {406 design excursion)

INLET AIR FLOW RATE (ACFM): 76,915 FILTER OPERATING TEMP (°F): 191

NO. OF COMPARTMENTS: 4 NO. OF BAGS PER COMPARTMENT: 169

LENGTH OF BAG (IN.): 315

NOQ. OF CARTRIDGES: FILTER SURFACE AREA PER CARTRIDGE (FT?):

DIAMETER OF BAG {IN.); 6

TOTAL FILTER SURFACE AREA {FT?); 26,790 [AIR TO CLOTH RATIO: 2.87

DRAFT TYPE: 1<1 INDUCED/NEGATIVE |+| FORCED/POSITIVE FILTER MATERIAL: i | WOVEN I¥|FELTED
DESCRIBE CLEANING PROCEDURES: PARTICLE SIZE DISTRIBUTION
[41AIR PULSE | IsoNIC SIZE WEIGHT % CUMULATIVE
| | REVERSE FLOW | ISIMPLE BAG COLLAPSE (MICRONS) OF TOTAL %
| | MECHANICAL/SHAKER i RING BAG COLLAPSE 0-1
| | OTHER: 1-10
DESCRIBE INCOMiNG AIR STREAM: The FGD byproduct entrained in the flue gas passes through baghouss for particulate controf 10-25
25-50
50-100
>100
TOTAL = 100
See attached jpeg.

COMMENTS:

Operating pollutant loading rate: 330 grlﬂ“

ON A SEPARATE PAGE, ATTACH A DIAGRAM SHOWING THE RELATIONSHIP OF THE CONTROL DEVICE TO ITS EMISSION SOQURCE(S):

Attach Additional Sheets As Necessary
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FORM B
SPECIFIC EMISSION SOURCE INFORMATION (REQUIRED FOR ALL SOURCES)

REVISED 09/22/16 NCDEQiDivision of Air Quality - Application for Air Permit to Construct/Operate B
EMISSION SOURCE DESCRIFTION: FGD Byproduct Silo EMISSION SOURCE ID NO: ES-6

CONTROL DEVICE ID NO(S):; CD-6
OPERATING SCENARIO 1 __OF 1 EMISSION POINT (STACK) ID NO(S): EP-6

DESCRIBE IN DETAILTHE EMISSION SOURCE PROCESS (ATTACH FLOW DIAGRAM):
The byproduct solids from the dry FGD system are discharged from the fabric filter baghouse (CD-2B) into a byproduct storage silo.

TYPE OF EMISSION SOURCE (CHECK AND COMPLETE APPROPRIATE FORM B1-B9 ON THE FOLLOWING PAGES):

|: Coal,wood,oil, gas, other bumer (Form B1) L—_Woodworking (Form B4) DManuf. of chemicals/coatingsfinks (Form B7)
E Int.combustion engine/generator (Form B2) ECoatinglﬁnishinglprinting {Form B5) Dlncineralion (Form B8)
Liquid storage tanks (Form B3) [+ storage silos/bins (Form B6) Cother (Form B9)
START CONSTRUCTION DATE: 2019 DATE MANUFACTURED: 2019
MANUFACTURER / MODEL NO.: TBD IEXPECTED OP. SCHEDULE: __ 24 HR/DAY 7 DAYWK _52 WKYR

IS THIS SOURCE SUBJECT TO? [ NSPS (SUBPARTS?): . [C NESHAP (SUBPARTS?):
PERCENTAGE ANNUAL THROUGHPUT (%): DEC-FEB 25  MAR-MAY 25 JUN-AUG 25 SEP-NOV 25
CRITERIA AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE

SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION (AFTER CONTROLS / LIMITS) {BEFORE CONTROLS / LIMITS) (AFTER CONTROLS / LIMITS)
AIR POLLUTANT EMITTED FACTOR Io/hr tons/yr Ib/rr tons/yr Ib/hr tons/yr
PARTICULATE MATTER (PM) 1.61E+01 7.04E+01 N/A N/A 1.61E+01 7.04E+01
PARTICULATE MATTER<10 MICRONS (PM,) \:\e;iozr/ 1.48E+01 6.48E+01 N/A N/A 1.48E+01 6.48E+01
PARTICULATE MATTER<2.5 MICRONS (PM, 5) 8.52E+00 3.73E+01 N/A N/A 8.52E+00 3.73E+01
SULFUR DIOXIDE (SO2) N/A N/A N/A N/A N/A N/A
NITROGEN OXIDES (NOx) N/A N/A N/A N/A N/A N/A
CARBON MONOXIDE (CO) N/A N/A N/A N/A N/A N/A
VOLATILE ORGANIC COMPOUNDS (VOC) N/A N/A N/A N/A N/A N/A
LEAD Lime Analysis 1.93E-06 8.45E-06 N/A N/A 1.93E-06 8.45E-G6
OTHER N/A N/A N/A N/A N/A N/A
HAZARDOUS AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION {AFTER CONTROLS / LIMITS) (BEFORE CONTROLS / LIMITS) (AFTER CONTROLS / LIMITS)
HAZARDOUS AIR POLLUTANT CAS NO. FACTOR Ib/hr tons/yr Ib/hr tons/yr Ib/hr tons/yr
Antimony 7440-36-0 5.46E-07 2.39E-06 N/A N/A 5.46E-07 2.39E-06
Arsenic 7440-38-2 3.05E-06 1.34E-05 N/A N/A 3.05E-06 1.34E-05
Beryllium 7440-41-7 4.34E-07 1.90E-06 N/A N/A 4.34E-07 1.90E-C6
Cadmium 7440-43-9 6.59E-07 2.89E-06 N/A N/A 6.59E-07 2.89E-06
Chromium 7440-47-3 1.22E-05 5.35E-05 N/A N/A 1.22E-05 5.35E-05
Cobalt 7440-48-4 Lime Analysis 3.21E-06 1.41E-05 N/A N/A 3.21E-06 1.41E-05
Lead 7439-92-1 1.93E-06 8.45E-06 N/A N/A 1.93E-06 8.45E-06
Manganese 7439-96-5 8.52E-05 3.73E-04, N/A N/A 8.52E-05 3.73E-04
Mercury 7439-97-6 1.61E-08 7.04E-08 N/A N/A 1.61E-08 7.04E-08
Nicke! 7440-02-0 7.71E-06 3.38E-05 N/A N/A 7.71E-06 3.38E-05
Selenium 7782-49-2 2.09E-06 9.16E-06 N/A N/A 2.09E-06 9.15E-06
TOXIC AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL EMISSIONS AFTER CONTROLS / LIMITATIONS
EMISSION
TOXIC AIR POLLUTANT CAS NO. FACTOR Ib/hr Ib/day Ibfyr
Arsenic 7440-38-2 3.05E-06 7.33E-05 2.67E-02
Berylfium 7440-41-7 4.34E07 1.04E-05 3.80E-03
Cadmium 7440439 i . 6.59E-07 1.58E-05 5.77E-03
Lime Analysis
Manganese 7439-96-5 8.52E-05 2.04E-03 7.46E-01
Mercury 7439-97-6 1.61E-08 3.86E-07 1.41E-04
Nickel 7440-02-0 7.71E-06 1.85E-04 6.76E-02

Attachments: (1) emissions calculations and supporting documentation; (2) indicate all requested state and federa enforceable permit limits (e.g. hours of operation, emission rates) and
describe how these are monitored and with what frequency; and (3) describe any monitoring devices, gauges, or test ports for this source.

COMPLETE THIS FORM AND COMPLETE AND ATTACH APPROPRIATE B1 THROUGH B9 FORM FOR EACH SOURCE
Attach Additional Sheets As Necessary
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FORM B6
EMISSION SOURCE (STORAGE SILO/BINS)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate B6
EMISSION SOURCE DESCRIPTION: FGD Byproduct Silo EMISSION SOURCE ID NO: ES-6

CONTROL DEVICE ID NO(S): CD-6
OPERATING SCENARIO: 1 OF 1 EMISSION POINT {(STACK) ID NO(S): EP-6

DESCRIBE IN DETAIL THE PROCESS (ATTACH FLOW DIAGRAM):
The byproduct solids from the dry FGD system are discharged from the fabric filter baghouse (CD-2B) into a byproduct storage silo.

MATERIAL STORED: Byproducts from FGD DENSITY OF MATERIAL (LB/FT3): 30 (Bulk) 95 (Structural)
CAPACITY CUBIC FEET: 3,192 TONS: 47.9 (@ 30lb/ft%)
DIMENSIONS (FEET)  |HEIGHT: 64 DIAMETER: 13 | ©R) |LENGTH: WIDTH: HEIGHT:
ANNUAL PRODUCT THROUGHPUT (TONS)  |AGTUAL: TBD [MAXIMUM DESIGN CAPACITY: 6,000
PNEUMATICALLY FILLED MECHANICALLY FILLED FILLED FROM
| |BLOWER | ISCREW CONVEYOR | | RAILCAR
| |COMPRESSOR [ |BELT CONVEYOR | | TRUCK
| [OTHER: | |IBUCKET ELEVATOR ['| STORAGE PILE
[CloTHER: [ OTHER: Dry Scrubber
NO. FILL TUBES: 1
MAXIMUM ACFM: 1,050

MATERIAL IS UNLOADED TO: Trucks

BY WHAT METHQOD IS MATERIAL UNLOADED FROM SILO?
Gravity

MAXIMUM DESIGN FILLING RATE OF MATERIAL (TONS/HR): TBD

MAXIMUM DESIGN UNLOADING RATE OF MATERIAL (TONS/HR): TBD

COMMENTS:
Dry dust unloading spouts are telescobping spouts equipped with small ventilation fans that recirculate displaced air back to the top of the byproduct storage silo.
Each spout also has it's own compact filter module.

Attach Additional Sheets As Necessary
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FORM C1
CONTROL. DEVICE (FABRIC FILTER)

REVISED 09/22/16 NCDEQ/Divislon of Air Quality - Application for Alr Permit to Construct/Operate I C1
|§0NTROL DEVICE ID NO: CD-8 CONTROLS EMISSIONS FROM WHICH EMISSION SOURCE 1D NO(S): ES-6
EMISSION POINT (STACK) D NO(S): EP-6 POSITION IN SERIES OF CONTROLS NO. 1 OF 1 UNITS
OPERATING SCENARIO:
1 OF_1_ P.E. SEAL REQUIRED (PER 2q.0112)7 | | YES {+[NO
[DESCRIBE CONTROL SYSTEM:
Bin vent filter for particulate control on the FGD byproduct silo.
POLLUTANTS COLLECTED: PM PM10 PM2.5
BEFORE CONTROL EMISSION RATE (LB/HR): NA NA NA
CAPTURE EFFICIENCY: NA % NA % NA % %
CONTROL DEVICE EFFICIENCY: NA % NA % NA % %
CORRESPONDING OVERALL EFFICIENCY: <=0.005 gr/dsef % <=0.005 gr/idscf % <=0.005 gr/dscf % %
EFFICIENCY DETERMINATION CODE: 2 2 2
TOTAL AFTER CONTROL EMISSION RATE (LB/HR): 4.50E-02 4.14E-02 2.39E-02
PRESSURE DROP (IN H,0): MIN: 4 MAX: 20 GAUGE? |v| YES | | NO
I&K PARTICLE DENSITY (LBIFTG): 25-30 INLET TEMPERATURE {°F): MiN: 50 MAX: 250
[POLLUTANT LOADING RATE:NA | | LBIHR | | GRIFT® OUTLET TEMPERATURE (°F) MIN: 50 MAX: 250
INLET AIR FLOW RATE (ACFM): 1050 SCFM FILTER OPERATING TEMP (°F): 50-250
NO. OF COMPARTMENTS: 1 NO. OF BAGS PER COMPARTMENT: 16 LENGTH OF BAG (IN.): 120
NO. OF CARTRIDGES: FILTER SURFACE AREA PER CARTRIDGE (FT%): DIAMETER OF BAG (iN.): 6
TOTAL FILTER SURFACE AREA (FT%): 259 jAIR TO CLOTH RATIO: 4:1
DRAFT TYPE: | EINDUCED/NEGATIVE |+| FORCED/POSITIVE FILTER MATERIAL: | | WQVEN |v] FELTED
DESCRIBE CLEANING PROCEDURES: PARTICLE SIZE DISTRIBUTION
¥l AIR PULSE | | sONIC SIZE WEIGHT % CUMULATIVE
| | REVERSE FLOW | | SIMPLE BAG COLLAPSE (MICRONS) OF TOTAL %
| IMECHANICAL/SHAKER | | RING BAG COLLAPSE 0-1
| | OTHER: 1-10
DESCRIBE INCOMING AIR STREAM: Air stream will contain FGD byproducts including calcium sulfites and sulfates, caicium 10-25
carbonate, lime, and Inerts from fresh lime.
25-50
50-100
>100
TOTAL = 100
Supplier specific, 80% (average size) passing 325 mesh

ON A SEPARATE PAGE, ATTACH A DIAGRAM SHOWING THE RELATIONSHIP OF THE CONTROL DEVICE TO ITS EMISSION SOURCE(S):

COMMENTS:

Attach Additional Sheets As Necessary
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FORM B
SPECIFIC EMISSION SOURCE INFORMATION (REQUIRED FOR ALL SOURCES)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate B
EMISSION SOURCE DESCRIPTION: FGD Hydrated Lime Silo EMISSION SOURCE ID NO: ES-7

CONTROL DEVICE ID NO(S): CD-7
OPERATING SCENARIO 1 OF 1 EMISSION POINT (STACK) ID NO(S): EP-7

DESCRIBE IN DETAILTHE EMISSION SOURCE PROCESS (ATTACH FLOW DIAGRAM):
Storage of absorbent (hydrated lime) used in the dry FGD system.

TYPE OF EMISSION SOURCE (CHECK AND COMPLETE APPROPRIATE FORM B1-B9 ON THE FOLLOWING PAGES):

E Coal,wood,oll, gas, other bumer (Form B1) ':Woodworking (Form B4) [CManuf. of chemicals/coatingsfinks {(Form B7)
l: Int.combustion engine/generator (Form B2) [:Coating/ﬁnishing/printing {Form BS) Dlncineration (Form B8)
[: Liquid storage tanks (Form B3) EStorage silos/bins (Form B6) DOther {Form BS)
START CONSTRUCTION DATE: 2019 DATE MANUFACTURED: 2019
MANUFACTURER / MODEL NQ.: TBD ]EXPECTED OP.SCHEDULE: _ 24 HR/DAY _ 7 DAY/WK _52 WKYR
IS THiS SOURCE SUBJECT TO? Cnsps (SUBPARTS?): [ NESHAP (SUBPARTS?):

PERCENTAGE ANNUAL THROUGHPUT (%): DEC-FEB 25 MAR-MAY 25  JUN-AUG 25  SEP-NOV 25
CRITERIA AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE

SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION {AFTER CONTROLS /LIMITS) (BEFORE CONTROLS / LIMITS) (AFTER CONTROLS / LIMITS)
AIR POLLUTANT EMITTED FACTOR fo/hr tons/yr Ib/hr tons/yr tofhr tons/yr
PARTICULATE MATTER (PM) 4.50E-02 1.97E01 N/A N/A 4.50E-02 1.97E-01
PARTICULATE MATTER<10 MICRONS (PM;,) \fgiozﬂ 4.14E-02 1.81E-01 N/A N/A 4.14E-02 1.81E-01
PARTICULATE MATTER<2.5 MICRONS (PM, 5} 2.39E-02 1.04E-01 N/A N/A 2.39E-02 1.04E-01
SULFUR DIOXIDE (S02) N/A N/A N/A N/A N/A N/A
NITROGEN OXIDES (NOx) N/A N/A N/A N/A N/A N/A
CARBON MONGXIDE (CO) N/A N/A N/A N/A N/A N/A
VOLATILE ORGANIC COMPOUNDS (VOC) N/A N/A N/A N/A N/A N/A
LEAD Lime Analysis 5.40E-08 2.37E-07 N/A N/A 5.40E-C8 2.37E-07
OTHER N/A N/A N/A N/A NA N/A
HAZARDOUS AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION {AFTER CONTROLS / LIMITS) (BEFORE CONTROLS / LIMITS) (AFTER CONTROLS / LIM:TS)
HAZARDOUS AIR POLLUTANT CAS NO. FACTOR Io/hr tons/yr Ib/hr tons/yr Ib/hr tons/yr
Antimony 7440-36-0 1.63E-08 6.70E-08 N/A N/A 1.53E-08 6.70E-08
Arsenic 7440-38-2 8.55E-08 3.74E-07 N/A N/A 8.55E-08 3.74E-07
Beryllium 7440-41-7 1.22E-08 5.32E-08 N/A N/A 1.22E-08 5.32E-08
Cadmium 7440-43-8 1.85E-08 8.08E-08 N/A N/A 1.85E-08 8.08E-08
Chromium 7440-47-3 3.42E-07 1.50E-06 N/A N/A 3.42E-07 1.50E-06
Cobait 7440-48-4 Lime Anaiysis 9.00E-08 3.94E-07 N/A N/A 9.00E-08 3.94E-07
Lead 7439-92-1 5.40E-08 2.37E-07 N/A N/A 5.40E-08 2.37E-07
Manganese 7439-96-5 2.39E-06 1.04E-05 N/A N/A 2.39E-08 1.04E-05
Mercury 7438-97-6 4.50E-10 1.97E-09 N/A N/A 4.50E-10 1.97E-09
Nicket 7440-02-0 2.16E-07 9.46E-07 N/A N/A 2.16E-07 8.46E-07
Selenium 7782-48-2 5.85E-08 2.56E-07 N/A N/A 5.85E-08 2.56E-07
TOXIC AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL EMISSIONS AFTER CONTROLS / LIMITATIONS
EMISSION
TOXIC AIR POLLUTANT CAS NO. FACTOR Ib/hr lb/day Iblyr
Arsenic 7440-38-2 8.55E-08 2.05E-06 7.49E-04
Beryllium 7440-41-7 1.22E-08 2.92E07 1.06E-04
Cadmium 7440439 . . 1.85E-08 4 .43E-07 1.62E-04
Lime Analysis
Manganese 7439-96-5 2.39E-06 5.72E-05 2.09E-02
Mercury 7439-97-6 4.50E-10 1.08E-08 3.94E-06
Nicke! 7440-02-0 2.16E-07 5.18E-06 1.89E-03
Aftachments: (1) emissions calculations and supperting doct ion; (2) indicate all r ted state and federal enforceable permit limits (e.g. hours of operation, emission rates) and

|describe how these are monitored and with what frequency; and (3) describe any monitoring devices, gauges, or test ports for this source.

COMPLETE THIS FORM AND COMPLETE AND ATTACH APPROPRIATE B1 THROUGH B9 FORM FOR EACH SOURCE
Attach Additional Sheets As Necessary
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FORM B6

EMISSION SOURCE (STORAGE SILO/BINS)

REVISED 09/22/16

NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate

[B6 ]

EMISSION SOURCE DESCRIPTION: FGD Hydrated Lime Silo

EMISSION SOURCE ID NO: ES-7

CONTROL DEVICE ID NO(S): CD-7

OPERATING SCENARIO: 1

OF 1

EMISSION POINT (STACK) ID NO(S): EP-7

DESCRIBE IN DETAIL THE PROCESS (ATTACH FLOW DIAGRAM):
Storage of absorbent (hydrated lime) used in the dry FGD system.

MATERIAL STORED: Hydrated lime

DENSITY OF MATERIAL (LB/FT3): 30 (bulk), 95 (structural)

CAPACITY CUBIC FEET: 6,000 TONS: 75.0
DIMENSIONS (FEET)  |HEIGHT: 65.8 DIAMETER: 15 | ©R) |[LENGTH: WIDTH: HEIGHT:
ANNUAL PRODUCT THROUGHPUT (TONS)  |ACTUAL: 2,497 IMAXIMUM DESIGN CAPACITY: 4,161

PNEUMATICALLY FILLED MECHANICALLY FILLED FILLED FROM

[7] BLOWER | | SCREW CONVEYOR | | RAILCAR

| | COMPRESSOR | | BELT CONVEYOR iv| TRUCK

i | OTHER: } | BUCKET ELEVATOR | | STORAGE PiLE

[ | OTHER: ! | OTHER:

NO. FILL TUBES: 1

MAXIMUM ACFM: 1,050

MATERIAL 1S UNLOADED TO: Materiat is sent to dry FGD

BY WHAT METHOD IS MATERIAL UNLOADED FROM SILO?

NA

MAXIMUM DESIGN FILLING RATE OF MATERIAL (TONS/HR): 25

MAXIMUM DESIGN UNLOADING RATE OF MATERIAL (TONS/HR): 0.475

COMMENTS:

Attach Additional Sheets As Necessary
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FORM C1
CONTROL DEVICE (FABRIC FILTER)

REVISED 09/22/16 NCDEQ/Divislon of Air Quality - Application for Air Permit to Construct/Operate l Cc1
CONTROL DEVICE ID NO: CD-7 CONTROLS EMISSIONS FROM WHICH EMISSION SOURCE ID NO(S): ES-7
EMISSION POINT (STACK) ID NO(S): EP-7 POSITION IN SERIES OF CONTROLS NO. 1 OF 1 UNITS
OPERATING SCENARIO:
1 OF __1 P.E. SEAL REQUIRED (PER 2q .0112)? || YES 171 NO
IDESCRIBE CONTROL SYSTEM:
Bin vent filter for particulate control on the FGD hydrated lime storage silo.
POLLUTANTS COLLECTED: PM PM10 PM2.5
BEFORE CONTROL EMISSION RATE (LB/HR): NA NA NA
CAPTURE EFFICIENCY: NA % NA % NA % %
CONTROL DEVICE EFFICIENCY: NA % NA % NA % %
CORRESPONDING OVERALL EFFICIENCY: <=0,005 gridscf % <=0.005 gridscf % <=0.005 gridscf % %
EFFICIENCY DETERMINATION CODE: 2 2 2
TOTAL AFTER CONTROL EMISSION RATE {LB/HR): 4.50E-02 4.14E-02 2.39E-02
PRESSURE DROP {IN H,0) MIN: 4 MAX: 20 GAUGE? I¥I YES 1 [ NO
BULK PARTICLE DENSITY (LB/FT®): 25-30 INLET TEMPERATURE (°F): MIN: 50 MAX: 250
POLLUTANT LOADING RATE: NA | LB/HR | P'R/HJ OUTLET TEMPERATURE (°F) MIN: 50 MAX: 250
INLET AIR FLOW RATE (ACFM}: 1,050 SCFM FILTER OPERATING TEMP (°F): 50-250
NO. OF COMPARTMENTS: 1 NO. OF BAGS PER COMPARTMENT: 16 LENGTH OF BAG (IN.): 120
NO. OF CARTRIDGES: FILTER SURFACE AREA PER CARTRIDGE (FT?): DIAMETER OF BAG (IN.}: 6
TOTAL FILTER SURFACE AREA (FT?): 259 [AIRTO CLOTH RATIO: 4:1
DRAFT TYPE: |+ IINDUCED/NEGATIVE }vFORCED/POSITIVE FILTER MATERIAL: | | WOVEN || FELTED
DESCRIBE CLEANING PROCEDURES: PARTICLE SIZE DISTRIBUTION
E AIR PULSE D SONIC SIZE WEIGHT % CUMULATIVE
D REVERSE FLOW D SIMPLE BAG COLLAPSE {MICRONS} OF TOTAL %
D MECHANICAL/SHAKER D RING BAG COLLAPSE 0-1
[ oTHER: 1-10
DESCRIBE INCOMING AIR STREAM: Air stream will contain hydrated lime. 10-25
25-50
50-100
>100
TOTAL =100

Suppiler specific, 80% (average size) passing 325 mesh

ON A SEPARATE PAGE, ATTACH A DIAGRAM SHOWING THE RELATIONSHIP OF THE CONTROL DEVICE TO ITS EMISSION SOURCE(S):

COMMENTS:

Attach Additional Sheets As Necessary
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FORM B
SPECIFIC EMISSION SOURCE INFORMATION (REQUIRED FOR ALL SOURCES)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate B

EMISSION SOURCE DESCRIPTION: EHE - External Heat Exchanger A EMISSION SOURCE ID NO: ES-8

CONTROL DEVICE ID NO(S): CD-8

OPERATING SCENARIO 1 OF 1 EMISSION POINT (STACK) ID NO(S): EP-8

DESCRIBE IN DETAILTHE EMISSION SOURCE PROCESS (ATTACH FLOW DIAGRAM):
Process heat exchanger uses preheated air and hot water to dry ash.

TYPE OF EMISSION SOURCE (CHECK AND COMPLETE APPROPRIATE FORM B1-B9 ON THE FOLLOWING PAGES):
[: Woodworking (Form B4) E Manuf. of chemicals/coatings/inks {(Form B7)
E Coatingffinishing/printing {Form B5) C Incineration {Form B8)

Storage silos/bins (Form B6) E Other (Form B9)

[ Coal,wood,oil, gas, other burner (Form B1)

E Int.combustion engine/generator (Form B2)
L—_ Liquid storage tanks (Form B3)

START CONSTRUCTION DATE: 2019 DATE MANUFACTURED: 2018

MANUFACTURER / MODEL NO.: NA |EXPECTED OP. SCHEDULE: _ 24 HR/DAY 7_DAYWK 52 WK/YR

IS THIS SOURCE SUBJECT TO? [ nsps (SUBPARTS?).

[ NESHAP (SUBPARTS?):

PERCENTAGE ANNUAL THROUGHPUT (%): DEC-FEB 25

MAR-MAY

25 JUN-AUG

25 SEP-NOV 25

CRITERIA AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE

SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSICON (AFTER CONTROLS / LIMITS) {BEFORE CONTROLS / LIMITS) (AFTER CONTROLS / LIMITS)
AIR POLLUTANT EMITTED FACTOR Ib/hr tonsfyr |b/hr tonsfyr ib/hr tons/yr
PARTICULATE MATTER (PM) 6.86E+00 3.00E+01 N/A N/A 6.86E+00 3.00E+01
PARTICULATE MATTER<10 MICRONS (PM;) V:Siozﬂ 6.31E+0C 2.76E+01 N/A N/A 6.31E+00 2.76E+01
PARTICULATE MATTER<2.5 MICRONS (PM, ) 3.63E+00 1.59E+01 N/A N/A 3.63E+00 1.59E+01
SULFUR DIOXIDE (502) N/A N/A N/A N/A N/A N/A
NITROGEN OXIDES (NOx) N/A N/A N/A N/A N/A N/A
CARBON MONOXIDE (CO) N/A N/A N/A N/A N/A N/A
VOLATILE ORGANIC COMPOUNDS (VOC) N/A N/A N/A N/A N/A N/A
LEAD Ash Analysis 1.10E-04 4.81E-04 N/A N/A 1.10E-04 4.81E-04
OTHER N/A N/A N/A N/A N/A N/A
HAZARDOUS AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION (AFTER CONTROLS / LIMITS) (BEFORE CONTROLS / LIMITS} {AFTER CONTROLS / LIMITS)
HAZARDOUS AIR POLLUTANT CAS NO. FACTOR Ib/hr tonsfyr ib/hr tansfyr Ib/hr tonstyr
Antimeny 7440-36-0 5.35E-05 2.34E-04 N/A N/A 5.35E-05 2.34E-04
Arsenic 7440-38-2 4.09E-04 1.79E-03 N/A N/A 4.09E-04 1.79E-03
Beryllium 7440-41-7 2.13E-05 9.34E-05 N/A N/A 2.13E-05 9.34E-05
Cadmium 7440-43-9 3.29E-06 1.44E-05 N/A N/A 3.29E-06 1.44E-05
Chromium 7440-47-3 1.30E-04 5.69E-04| N/A N/A 1.30E-04 5.69E-04
Chromium VI SolCR6 Ash Analysis 6.79E-06 2.97E-05 N/A N/A 6.79E-06 2.97E-05
Cobalt 7440-48-4 7.39E-05 3.23E-04 N/A N/A 7.39€-05 3.23E-04
Lead 7439-92-1 1.10E-04 4.81E-04 N/A N/A 1.10E-04 4.81E-04
Manganese 7439-96-5 5.35E-04 2.34E-03 N/A N/A 5.35E-04| 2.34E-03
Mercury 7439-97-6 1.71E-06 7.51E-06 N/A N/A 1.71E-06 7.51E-06
Nickel 7440-02-0 1.46E-04 6.42E-04 N/A N/A 1.46E-04 6.42E-04
Selenium 7782-49-2 9.65E-05 4.23E-04 N/A N/A 9.65E-05 4.23E-04
TOXIC AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL EMISSIONS AFTER CONTROLS / LIMITATIONS
EMISSION
TOXIC AIR POLLUTANT CAS NO. FACTOR Ib/ar Ib/day Ibfyr
Arsenic 7440-38-2 4.09E-04 9.83E-03 3.59E+00
Beryllium 7440-41-7 2.13E-05 5.12E-04 1.87E-01
Cadmium 7440-43-9 3.29E-06 7.90E-05 2.88E-02
Chromium VI SoICR6 Ash Analysis 6.79E-06 1.63E-04 5.95E-02
Manganese 7439-96-5 5.35E-04 1.28E-02 4.68E+00
Mercury 7439-37-6 1.71E-06 4.11E-05 1.50E-02
Nickel 7440-02-0 1.46E-04 3.52E-03 1.28E+00
: (1) emissi i and supporting documentation; (2) indicate all requested state and federal enforceable permit limits (e.g. hours of operation, emission rates) and

describe how these are monitored and with what frequency; and (3) describe any monitoring devices, gauges, or test ports for this source,

COMPLETE THIS FORM AND COMPLETE AND ATTACH APPROPRIATE B1 THROUGH B9 FORM FOR EACH SOURCE
Attach Additional Sheets As Necessary
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FORM B9
EMISSION SOURCE (OTHER)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate I B9
EMISSION SOURCE DESCRIPTION: EHE - External Heat Exchanger A EMISSION SOURCE ID NO: ES-8
CONTROL DEVICE ID NO(S): CD-8
OPERATING SCENARIO: 1 OF 1 EMISSION POINT (STACK) ID NO(S): EP-8
DESCRIBE IN DETAIL THE PROCESS iA ACH FLOW DIAGRAM): Process heat exc hanger uses preheated air and hot water to dry ash.

MATERIALS ENTERING PROCESS - CONTINUOUS PROCESS MAX. DESIGN REQUESTED CAPACITY
TYPE UNITS CAPACITY (UNIT/HR) LIMITATION(UNIT/HR)
Fly Ash Tons 35.0 N/A
MATERIALS ENTERING PROCESS - BATCH OPERATION MAX. DESIGN REQUESTED CAPACITY
TYPE UNITS CAPACITY (UNIT/BATCH) LIMITATION (UNIT/BATCH)

MAXIMUM DESIGN (BATCHES / HOUR}:

REQUESTED LIMITATION (BATCHES / HOUR): (BATCHES/YR):

FUEL USED: NA TOTAL MAXIMUM FIRING RATE (MILLION BTU/HR): NA
MAX. CAPACITY HOURLY FUEL USE: NA REQUESTED CAPACITY ANNUAL FUEL USE: NA
COMMENTS:

Attach Additional Sheets as Necessary
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FORM C1
CONTROL DEVICE (FABRIC FILTER)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Oparate I C1
CONTROL DEVICE ID NO: CD-8 CONTROLS EMISSIONS FROM WHICH EMISSION SOURCE 1D NO(S): ES-8
EMISSION POINT (STACK) ID NO(S): EP-8 POSITION IN SERIES OF CONTROLS NO. 1 OF 1 UNITS
OPERATING SCENARIO:
1__OF_1 P.E. SEAL REQUIRED (PER 2q .0112)? |4 YES | 1 NO
DESCRIGE CONTROL SYSTEM:
Baghouse for particulate control on EHE - External Heat Exchanger A.
POLLUTANTS COLLECTED: PM PM10 PM2.5
BEFORE CONTROL EMISSION RATE (LB/HR): NA NA NA
CAPTURE EFFICIENCY: NA % NA % NA % %
CONTROL DEVICE EFFICIENCY: 99.95 % 99.95 % 99.95 % %
CORRESPONDING OVERALL EFFIiCIENCY: <=0.025 gridscf % <=0.025 gr/idscf % <=0.025 gr/idscf % %
EFFICIENCY DETERMINATION CODE: 2 2 2
TOTAL AFTER CONTROL EMISSION RATE (LB/HR): 6.86E+00 6.31E+00 3.63E+00
PRESSURE DROP (IN H,0): MIN: MAX: 10 GAUGE? v} YES | NO
BULK PARTICLE DENSITY (LB/FT®): 60 INLET TEMPERATURE {°F): MIN: 180 MAX: 325
POLLUTANT LOADING RATE: NA ! | LBMHR | BRFT® QUTLET TEMPERATURE (°F) MIN: 150 MAX: 300
INLET AIR FLOW RATE (ACFM): 32,000 scfm FILTER OPERATING TEMP (°F): 250
NO. OF COMPARTMENTS: 1 NO. OF BAGS PER COMPARTMENT: 528 LENGTH OF BAG (IN.): 26.25 Ft
NO. OF CARTRIDGES: FILTER SURFACE AREA PER CARTRIDGE (FT*): DIAMETER OF BAG (IN.): 6
TOTAL FILTER SURFACE AREA (FTZ): 20,925 |AIR TO CLOTH RATIO: 3:1
DRAFT TYPE: i~| INDUCED/NEGATIVE | FORCED/PQOSITIVE FILTER MATERIAL: | IWOVEN |vi FELTED
DESCRIBE CLEANING PROCEDURES: PARTICLE SIZE DISTRIBUTION
AIR PULSE D SONIC SIZE WEIGHT % CUMULATIVE
D REVERSE FLOW D SIMPLE BAG COLLAPSE (MICRONS) OF TOTAL %
D MECHANICAL/SHAKER D RING BAG COLLAPSE 0-1
] OTHER: 1-10
CESCRIBE INCOMING AiR STREAM: Air stream will contain fly ash. 10-25
25-50
50-10G
>109
TOTAL = 100
Particle Size Distribution 0-100 micron with an average of 20

ON A SEPARATE PAGE, ATTACH A DIAGRAM SHOWING THE RELATIONSHIP OF THE CONTROL DEVICE TO iTS EMISSION SOURCE(S):

COMMENTS:

Attach Additional Sheets As Necessary
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FORM B
SPECIFIC EMISSION SOURCE INFORMATION (REQUIRED FOR ALL SOURCES)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate I B
EMISSION SOURCE DESCRIPTION: EHE - External Heat Exchanger B EMISSION SOURCE ID NO: ES-9

CONTROL DEVICE ID NO(S): CD-9
OPERATING SCENARIO 1 OF 1 EMISSION POINT (STACK) ID NO(S): EP-9

DESCRIBE IN DETAILTHE EMISSION SOURCE PROCESS (ATTACH FLOW DIAGRAM):
Process heat exchanger uses preheated air and hot water to dry ash.

TYPE OF EMISSION SOURCE (CHECK AND COMPLETE APPROPRIATE FORM B1-B3 ON THE FOLLOWING PAGES):

E Coal,wood,oil, gas, other burner (Form B1) |: Woodworking (Form B4) [ Manuf. of chemicals/coatingsfinks (Form B7)
E Int.combustion engine/generator (Form B2) E Coatingffinishing/printing (Form B5) L Incineration (Form B8)
E Liquid storage tanks (Form B3} E Storage silos/bins (Form B6) E Other (Form B9)
START CONSTRUCTION DATE: 2019 DATE MANUFACTURED: 2019
MANUFACTURER / MODEL NO.: NA |EXPECTED OP.SCHEDULE: _ 24 HR/DAY __ 7 DAYMWK _52 WKI/YR
IS THIS SOURCE SUBJECT TO? I: NSPS (SUBPARTS?): E NESHAP (SUBPARTS?):
PERCENTAGE ANNUAL THROUGHPUT (%): DEC-FEB 25 MAR-MAY 25 JUN-AUG 25 SEP-NOV 25
CRITERIA AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION {AFTER CONTROLS/ LIMITS) (BEFORE CONTROLS / LIMITS) (AFTER CONTROLS /LIMITS)
AIR POLLUTANT EMITTED FACTOR ib/hr tonsfyr Ib/hr tons/yr |b/hr tons/yr
PARTICULATE MATTER (PM) 6.86E+00 3.00E+01 N/A N/A 6.86E+00 3.00E+01
PARTICULATE MATTER<10 MICRONS (PMo) b 6A1E+00 | 2.76E+01 NiA NA 6.31E+00 | 2.76E+01
PARTICULATE MATTER<2.5 MICRONS (PM_) 3.63E+00 1.59E+01 N/A N/A 3.63E+00 | 1.59E+01
SULFUR DIOXIDE (S02} N/A N/A N/A N/A N/A N/A
NITROGEN OXIDES (NOx) N/A N/A N/A N/A N/A N/A
CARBON MONOXIDE (CO) N/A N/A N/A N/A N/A N/A
VOLATILE ORGANIC COMPOUNDS (VOC) N/A N/A N/A N/A N/A N/A
LEAD Ash Analysis 1.10E-04 4.81E-04 N/A N/A 1.10E-04 4.81E-04
OTHER N/A N/A N/A N/A N/A N/A
HAZARDOUS AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION (AFTER CONTROLS / LIMITS) {BEFORE CONTROLS / LIMITS) {AFTER CONTROLS/ LIMITS)
HAZARDOUS AIR POLLUTANT CAS NO. FACTOR Ib/hr tonsiyr b/hr tonsfyr Ib/hr tons/yr
Antimony 7440-36-0 5.35E-05 2.34E-04 N/A N/A 5.35E-05 2.34E-04
Arsenic 7440-38-2 4.09E-04 1.79E-C3| N/A N/A 4.09e-04 1.78E-03
Beryllium 744C-41-7 2.13E-05 9.34E-05 N/A N/A 2.13E-05 9.34E-05
Cadmium 7440-43-9 3.29E-06 1.44E-05 N/A N/A 3.29E-06 1.44E-05
Chromium 7440-47-3 1.30E-04 5.69E-04 N/A N/A 1.30E-04 5.69E-04
Chromium VI SolCR6 Ash Analysis 6.79E-06 2.97E-C5 N/A N/A 6.79E-06 2.97E-05
Cobalt 7440G-484 7.39E-05 3.23E-04 N/A N/A 7.39E-05 3.23E-04
Lead 7439-92-1 1.10E-04 4.81E-04 N/A N/A 1.10E-04 4.81E-04
Manganese 7439-96-5 5.35E-04 2.34E-03 N/A N/A 5.35E-04 2.34E-03
Mercury 7439-97-6 1.71E-06 7.51E-06 N/A N/A 1.71E-08 7.51E-06
Nickel 7440-02-0 1.46E-04 6.42E-04 N/A N/A 1.46E-04 6.42E-04
Selenium 7782-48-2 9.65E-05 4.23E-04 N/A N/A 9.65E-05 4.23E-04
TOXIC AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL EMISSIONS AFTER CONTROLS / LIMITATIONS
EMISSION
TOXIC AIR POLLUTANT CAS NO. FACTOR Ib/hr Ib/day Iblyr
Arsenic 7440-38-2 4.09E-04 9.83E-03 3.59E+00
Beryllium 7440-41-7 2.13E-05 5.12E-04 1.87E-01
Cadmium 7440-43-9 3.29E-06 7.90E-05 2.88E-02
Chromium VI SolCR6 Ash Analysis 6.79E-06 1.63E-04 5.95E-02
Manganese 7439-96-5 5.35E-04 1.28E-02 4.68E+00
Mercury 7439-97-6 1.71E-06 4.11E-05 1.50E-02
Nickel 7440-02-0 1.46E-04 3.52E-03 1.28E+00
its: (1) emissi i and st ing d ion; (2) indicate all requested state and faderal enforceable parmit limits (e.g. hours of operation, emission rates) and
describe how these are monitored and with what freq y, and (3) describe any itoring devices, gauges, or test ports for this source.

COMPLETE THIS FORM AND COMPLETE AND ATTACH APPROPRIATE B1 THROUGH B9 FORM FOR EACH SOURCE
Attach Additional Sheets As Necessary
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FORM B9
EMISSION SOURCE (OTHER)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate I B9
EMISSION SOURCE DESCRIPTION: EHE - External Heat Exchanger B EMISSION SOURCE ID NO: ES-8
CONTROL DEVICE ID NO(S): CD-9
OPERATING SCENARIO: 1 OF 1 EMISSION POINT (STACK) ID NO(S): EP-9
ﬁﬁggRlBE IN DETAIL IHE EESEEgs (ATTACH FLOW DIAERAM): Process heat exchanger uses preheated air and hot water to dry ash.

MATERIALS ENTERING PROCESS - CONTINUOUS PROCESS MAX. DESIGN REQUESTED CAPACITY
TYPE UNITS CAPACITY (UNIT/HR) LIMITATION(UNIT/HR)
Fly Ash Tons 35.0 NIA
MATERIALS ENTERING PROCESS - BATCH OPERATION MAX. DESIGN REQUESTED CAPACITY
TYPE UNITS CAPACITY (UNIT/BATCH) LIMITATION (UNIT/BATCH)

MAXIMUM DESIGN (BATCHES / HOUR):

REQUESTED LIMITATION (BATCHES / HOUR): (BATCHES/YRY):

FUEL USED: NA TOTAL MAXIMUM FIRING RATE (MILLION BTU/HR): NA
MAX. CAPACITY HOURLY FUEL USE: NA REQUESTED CAPACITY ANNUAL FUEL USE: NA
COMMENTS:

Attach Additional Sheets as Necessary
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FORM C1
CONTROL DEVICE (FABRIC FILTER)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate I Cc1 I
CONTROL DEVICE ID NO: CD-9 CONTROLS EMISSIONS FROM WHICH EMISSION SOURCE ID NO(S): ES-g
EMISSION POINT (STACK) ID NO(S): EP-9 POSITION IN SERIES OF CONTROLS NO. 1 OF 1 UNITS
OPERATING SCENARIO:
1 _OF_1 P.E. SEAL REQUIRED (PER 2q .0112)? |vFES | INO
DESCRIBE CON EM:
Baghouse for particulate control on EHE - External Heat Exchanger B.
POLLUTANTS COLLECTED: PM PM10 PM2.5
BEFORE CONTROL EMISSION RATE (LB/HR): NA NA NA
CAPTURE EFFICIENCY: NA % NA % NA % %
CONTROL DEVICE EFFICIENGY: 99.95 % 99.95 % 99.95 % %
CORRESPONDING OVERALL EFFICIENCY: <=0.025 gr/dscf % <=0.025 gridscf % <=0.025 gridscf % %
EFFICIENCY DETERMINATION CODE: 2 2 2
TOTAL AFTER CONTROL EMISSION RATE (LB/HR): 6.86E+00 6.31E+00 3.63E+00
PRESSURE DROP (IN H,0): MIN: MAX: 10 GAUGE?  Ivl YES I hO
|BULK PARTICLE DENSITY (LB/FT): 60 INLET TEMPERATURE (°F); MIN: 180 MAX: 325
[POLLUTANT LOADING RATE: NA LB/HR GRIFT® OUTLET TEMPERATURE (°F) MIN: 150 MAX: 300
INLET AIR FLOW RATE (ACFM): 32,000 scim FILTER OPERATING TEMP (°F): 250
NO. OF COMPARTMENTS: 1 NO. OF BAGS PER COMPARTMENT: 528 LENGTH OF BAG (IN.): 26.25 Ft
NO. OF CARTRIDGES: FILTER SURFACE AREA PER CARTRIDGE (FT?): DIAMETER OF BAG (IN.): 6
TOTAL FILTER SURFACE AREA (FT’): 20,925 lAIR TO CLOTH RATIO: 3:%
DRAFT TYPE: [ v INDUCED/NEGATIVE i TORCED/POSITIVE FILTER MATERIAL : I WOVEN 17| FELTED
DESCRIBE CLEANING PROCEDURES: PARTICLE SIZE DISTRIBUTION
IVIAIR PULSE ! ISONIC SIZE WEIGHT % CUMULATIVE
| |REVERSE FLOW | {SIMPLE BAG COLLAPSE {MICRONS) OF TOTAL %
| IMECHANICAL/SHAKER | IRING BAG CCLLAPSE 0-1
1 IOTHER: 1-10
DESCRIBE INCOMING AIR STREAM: Air stream will contain fly ash. 10-25
25-50
50-190
>100
TOTAL =100
Particle Size Distribution 0-100 micron with ar average of 20
ON A SEPARATE PAGE, ATTACH A DIAGRAM SHOWING THE RELAT!IONSHIP OF THE CONTROL DEVICE TO ITS EMISSION SOURCE(S):
COMMENTS:

Attach Additional Sheets As Necessary
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FORM B

SPECIFIC EMISSION SOURCE INFORMATION (REQUIRED FOR ALL SOURCES)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate

EMISSION SOURCE DESCRIPTION: EHE Silo EMISSION SOURCE ID NO: E5-10

CONTROL DEVICE ID NO(S): CD-10

OPERATING SCENARIO 1 OF 1

EMISSION POINT (STACK) ID NO(S): EP-10

DESCRIBE IN DETAILTHE EMISSION SOURCE PROCESS (ATTACH FLOW DIAGRAM):
Transfer silo equipped with a bin vent product capture device.

TYPE OF EMISSION SOURCE (CHECK AND COMPLETE APPROPRIATE FORM B1-B9 ON THE FOLLOWING PAGES):

E Woodwaorking (Form B4)
E Coating/finishing/printing {(Form BS)
E Storage silos/bins (Form B6)

ECoaI,wood,oil, gas, other burner (Form B1)
Elnt.combustion engine/generator (Form B2)

|:Liquid storage tanks (Form B3) DOther (Form B8}

DManuf. of chemicals/coatings/inks (Form B7)
Dlncineration (Form B8)

START CONSTRUCTION DATE: 2019 DATE MANUFACTURED: 2019

MANUFACTURER / MODEL NO.: TBD

IEXPECTEDOP. SCHEDULE: _ 24 HR/DAY 7_DAY/WK _52__ WK/YR

IS THIS SOURCE SUBJECT TO? E NSPS (SUBPARTS?): |: NESHAP (SUBPARTS?):

PERCENTAGE ANNUAL THROUGHPUT (%): DEC-FEB 25 MAR-MAY 25 JUN-AUG 25 SEP-NOV 25

CRITERIA AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE

SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION (AFTER CONTROLS / LIMITS) (BEFORE CONTROLS / LIMITS) (AFTER CONTROLS/ LIMITS)
AIR POLLUTANT EMITTED FACTOR ib/hr tons/yr Ib/hr tonsfyr Ib/hr tonsfyr
PARTICULATE MATTER (PM) 1.11E+00 4.88E+00 N/A N/A 1.11E+00 4.88E+00
PARTICULATE MATTER<10 MICRONS (PMyc) i 1.03E+00 | 4.49E+00 N/A NA 1.03E+00 | 4.49E+0C
PARTICULATE MATTER<2.5 MICRONS (PM_ ) 5.91E-01 2.59E+00 N/A N/A 5.91E-01 2.59E+00
SULFUR DIOXIDE {802) N/A N/A N/A N/A N/A N/A
NITROGEN OXIDES (NOx) N/A N/A N/A N/A N/A N/A
CARBON MONOXIDE {CO) N/A N/A N/A N/A N/A N/A
VOLATILE ORGANIC COMPOUNDS (VOC) N/A N/A N/A N/A N/A N/A
LEAD Ash Analysis 1.78E-05 7.81E-05 N/A N/A 1.78E-05 7.81E-05
OTHER N/A N/A N/A N/A N/A N/A
HAZARDOUS AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION {AFTER CONTROLS / L'MiTS) (BEFORE CONTROLS / LIMITS) (AFTER CONTROLS/ LIMITS)
HAZARDOUS AIR POLLUTANT CAS NO. FACTOR Ib/hr tons/yr Ib/hr tonsfyr Ib/hr tons/yr
Antimony 7440-36-0 8.69E-06 3.81E-05 N/A NA 8.69E-06 3.81E-05
Arsenic 7440-38-2 6.65E-05 2.91E-04 NiA N/A 6.65E-05 2.91E-04
Beryllium 7440-41-7 3.47E-06 1.52E-05 N/A N/A 3.47E-06 1.52E-05
Cadmium 7440-43-9 5.35E-07 2.34E-G6 N/A N/A 5.35E-07 2.34E-06
Chromium 7440-47-3 2.11E-05 9.25E-05 N/A N/A 2.11E-05 9.25E-05
Chromium VI SolCR6 Ash Analysis 1.10E-06 4.83E-06 N/A N/A 1.10E-06 4.83E-06
Cobali 7440-48-4 1.20E-05 5.26E-05 N/A N/A 1.20E-05 5.26E-05
Lead 7439-92-1 1.78E-05 7.81E-05 N/A N/A 1.78E-05 7.81E-05
Manganese 7439-96-5 8.69E-05 3.81E-04 N/A N/A 8.69E-05 3.81E-04
Mercury 7439-97-6 2.79E-07 1.22E-06 N/A N/A 2.79E-07 1.22E-06
Nickel 7440-02-0 2.38E-06 1.04E-04, N/A N/A 2.38E-05 1.04E-04
Selenium 7782-49-2 1.57E-05 6.87E-05 N/A N/A 1.57E-05 6.87E-05
TOXIC AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL EMISSIONS AFTER CONTROLS / LIMITATIONS
EMISSION
TOXIC AIR POLLUTANT CAS NO. FACTOR tb/hr Ib/day Ibfyr
Arsenic 7440-38-2 6.65E-05 1.60E-03 5.83E-01
Beryllium 7440-41-7 3.47E-06 8.32E-05 3.04E-02
Cadmium 7440-43-9 5.35E-07 1.28E-05 4.69E-03
Chromium VI SolCR6 Ash Analysis 1.10E-06 2.65E-05 9.66E-03
Manganese 7438-96-5 8.69E-05 2.09E-03 7.61E-01
Mercury 7439-97-6 2.79E-07 6.69E-06 2.44E-03
Nickel 7440-02-0 2.38E-05 5.71E-04 2.08E-01
Attachi its: (1) and supporting documentation; (2) indicate all requested state and federal enforceable permit limits (e.g. hours of operation, emission rates) and
describe how these are monitored and with what and (3} ibe any itoring devices, gauges, or test ports for this saurce.

COMPLETE THIS FORM AND COMPLETE AND ATTACH APPROPRIATE B1 THROUGH B9 FORM FOR EACH SOURCE

Attach Additional Sheets As Necessary
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REVISED 09/22/16

FORM B6
EMISSION SOURCE (STORAGE SILO/BINS)

NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate

B6

EMISSION SOURCE DESCRIPTION: EHE Silo

EMISSION SOURCE ID NO: ES-10

CONTROL DEVICE ID NO(S): CD-10

OPERATING SCENARIO:

1 OF 1

EMISSION POINT (STACK) ID NO(S): EP-10

DESCRIBE IN DETAIL THE PROCESS (ATTACH FLOW DIAGRAM):
Transfer silo equipped with a bin vent product capture device.

MATERIAL STORED: Fly Ash

DENSITY OF MATERIAL (LB/FT3): 60 (bulk) 90 (structural)

CAPACITY CUBIC FEET.

:NA

TONS: 300

DIMENSIONS (FEET) HEIGHT: 100

DIAMETER: 41 | (OR) |LENGTH: WIDTH: HEIGHT:
ANNUAL PRODUCT THROUGHPUT (TONS)  |ACTUAL: 400,000 [MAXIMUM DESIGN CAPACITY: 400,000
PNEUMATICALLY FILLED MECHANICALLY FILLED FILLED FROM
|vBLOWER | | SCREW CONVEYOR | | RAILCAR
| IcOMPRESSOR | |8ELT CONVEYOR | | TRUCK
[JoTHER: | | BUCKET ELEVATOR | | STORAGE PILE
[_] OTHER: OTHER: EHE A & B (ES-8 & 9)
NO. FILL TUBES: 3

MAXIMUM ACFM: 9,000

MATERIAL IS UNLOADED TO: NA Material is transferred in process ta the STAR® Ash Beneficiation Process (ES-2)

Gravity

BY WHAT METHOD IS MATERIAL UNLOADED FROM SILO?

MAXIMUM DESIGN FILLING RATE OF MATERIAL (TONS/HR): 125

MAXIMUM DESIGN UNLOADING RATE OF MATERIAL (TONS/HRY): 75

COMMENTS:

Attach Additional Sheets As Necessary
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REVISED 09/22/16

FORM C1
CONTROL DEVICE (FABRIC FILTER)
NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate

7]

CONTROL DEVICE ID NO: CD-10

CONTROLS EMISSIONS FROM WHICH EMISSION SOURCE ID NO(S): ES-10

EMISSION POINT (STACK) ID NO(S): EP-10 POSITION IN SERIES OF CONTROLS NO. 1 OF 1 UNITS
OPERATING SCENARIO:
1_OF_1 P.E. SEAL REQUIRED (PER 2q .0112)? ] ves 1vINO
ESCRIBE CONTROL SYSTEM:
Bin vent filter for particutate control on the EHE Silo.
POLLUTANTS COLLECTED: PM PM10 PM2.5
BEFORE CONTROL EMISSION RATE (LB/HR): NA NA NA
CAPTURE EFFICIENCY: NA % NA % NA % %
CONTROL DEVICE EFFICIENCY: NA % NA % NA % %
CORRESPONDING OVERALL EFFICIENCY: <=0.025 gr/dscf % <=0.025 gridscf % <=0.025 gridscf % %
EFFICIENCY DETERMINATION CODE: 2 2 2
TOTAL AFTER CONTROL EMISSION RATE (LB/HR): 1.11E+00 1.03E+00 5.91E-01
PRESSURE DROP (IN H,0): MIN: MAX: Avg: 10-15 wg GAUGE? vIVES | | NO
BULK PARTICLE DENSITY (LB/FT"): 25 INLET TEMPERATURE (°F): MIN: 100 MAX: 250
POLLUTANT LOADING RATE: NA | ILBHR | BRFT? OUTLET TEMPERATURE (°F) MIN: 100 MAX: 250
INLET AIR FLOW RATE (ACFM): 6,500 FILTER OPERATING TEMP (°F): 200
NQ. OF COMPARTMENTS: 1 NO. OF BAGS PER COMPARTMENT: 126 LENGTH OF BAG (IN.): 48
NO. OF CARTRIDGES: FILTER SURFACE AREA PER CARTRIDGE (FT?): DIAMETER OF BAG (iN.): 2.25
TOTAL FILTER SURFACE AREA (FT?): 1,056 JAIR TO CLOTH RATIO: 6.2:1
DRAFT TYPE: |vIINDUCED/NEGATIVE |vFORCED/POSITIVE FILTER MATERIAL: | IWOVEN 1<} FELTED
DESCRIBE CLEANING PROCEDURES: PARTICLE SIZE DISTRIBUTION
|“]AIR PULSE | ISONIC SIZE WEIGHT % CUMULATIVE
| IREVERSE FLOW | |SIMPLE BAG COLLAPSE (MICRONS} OF TOTAL %
| IMECHANICAL/SHAKER | RING BAG COLLAPSE 0-1
| IOTHER: 1-10
DESCR!BE INCOMING AIR STREAM: Air stream will contain fly ash. 10-25
25-50
50-100
>100
TOTAL =100
Supplier specific, 94% passing 325 mesh

ON A SEPARATE PAGE, ATTACH A DIAGRAM SHOWING THE RELATIONSHIP OF THE CONTROL DEVICE TO ITS EMISSION SOURCE(S):

COMMENTS:

Attach Additional Sheets As Necessary
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FORM B
SPECIFIC EMISSION SOURCE INFORMATION (REQUIRED FOR ALL SOURCES)
REVISED 09/22/16 NCDEQ/Division of Air Quallty - Application for Air Permit to Construct/Operate B

EMISSION SOURCE DESCRIPTION: Product Storage Dome EMISSION SOURCE ID NO: ES-11

CONTROL DEVICE ID NO(S): CD-11

OPERATING SCENARIO 1 OF 1 EMISSION POINT (STACK) ID NO(S): EP-11

DESCRIEE IN DETAILTHE EMISSION SOURCE PROCESS (ATTACH FLOW DIAGRAM):
Product storage dome equipped with a bin vent product capture device.

TYPE OF EMISSION SOURCE (CHECK AND COMPLETE APPROPRIATE FORM B1-89 ON THE FOLLOWING PAGES):

|:Coal,wood,uil. gas, other burner (Form B1) |: Woodworking (Form B4) |: Manuf. of chemicals/coatingsfinks (Form B7)
[Cint.combustion engine/generator (Form B2) C Coatingffinishing/printing (Form B5) ’: Incineration (Form B8)
ELiquid storage tanks (Form B3) E Storage silos/bins (Form B6) E Other (Form B9)
START CONSTRUCTION DATE: 2019 DATE MANUFACTURED: 2019
MANUFACTURER / MODEL NO.: TBD ]EXPECTED OP. SCHEDULE: _ 24 HR/DAY __ 7 DAY/WK _52 WK/YR
IS THIS SOURCE SUBJECT TO? [ NSPS (SUBPARTS?): E NESHAP (SUBPARTS?):

PERCENTAGE ANNUAL THROUGHPUT (%): DEC-FEB 25 MAR-MAY 25 JUN-AUG 25 SEP-NOV 25

CRITERIA AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE

SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION {AFTER CONTROLS / LIMITS) {BEFORE CONTROLS / LIMITS) (AFTER CONTROLS / LIMITS)
AIR POLLUTANT EMITTED FACTOR Ib/hr tonsfyr Ibfhr tons/yr |b/hr tons/yr
PARTICULATE MATTER (PM) 2.57E-01 1.13E+00 N/A N/A 2.57E-01 1.13E+00
PARTICULATE MATTER<10 MICRONS (PM,) V:;_c"fzﬂ 2.37E-01 1.04E+00 N/A N/A 2.37E-01 1.04E+00
PARTICULATE MATTER<2.5 MICRONS (PM,) 1.36E-01 5.97E-01 N/A N/A 1.36E-01 5.97E-01
SULFUR DIOXIDE {S02) N/A N/A N/A N/A N/A N/A
NITROGEN OXIDES (NOx) N/A N/A N/A N/A N/A N/A
CARBON MONOXIDE (CO) N/A N/A N/A N/A N/A N/A
VOLATILE ORGANIC COMPOUNDS (VOC) N/A N/A N/A N/A N/A N/A
LEAD Ash Analysis 4.12E-06 1.80E-05 N/A N/A 4.12E-06 1.8CE-05
OTHER N/A N/A N/A N/A N/A N/A
HAZARDOUS AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION (AFTER CONTRCLS / LIMITS) (BEFORE CONTROLS / LIMITS) (AFTER CONTRCLS /LIMITS)
HAZARDOUS AIR POLLUTANT CAS NO. FACTOR Ib/hr tonsiyr Ib/hr tons/yr Ibfhr tons/yr
Antimony 7440-36-0 2.01E-06 8.79E-06 N/A N/A 2.01E-06 8.79E-06
Arsenic 7440-38-2 1.54E-05 6.73E-05 N/A N/A 1.54E-05 6.73E-05
Beryilium 7440-41-7 8.00E-07 3.50E-06 N/A N/A 8.00E-07 3.50E-06
Cadmium 7440-43-9 1.23E-07 5.41E-07 N/A N/A 1.23E-07 5.41E-07
Chromium 7440-47-3 4.87E-06 2.13E-05 N/A N/A 4.87E-06 2.13E-05
Chromium VI SolCR6 Ash Analysis 2.55E-07 1.12E-06 N/A N/A 2.55E-07 1.12E-06
Cabalt 7440-484 2.77E-08 1.21E-05 N/A N/A 2.77E-06 1.21E-05
Lead 7439-92-1 4.12E-06 1.80E-05 N/A N/A 4.12E-06 1.80E-05
Manganese 7439-96-5 2.01E-05 8.78E-05 N/A N/A 2.01E-05 8.78E-05
Mercury 7439-97-6 6.43E-08 2.82E-07, N/A N/A 6.43E-08 2.82E-07
Nickel 7440-02-0 5.49E-06 2.41E-05 N/A N/A 5.49E-06 2.41E-05
Selenium 7782-49-2 3.62E-06 1.58E-05 N/A N/A 3.62E-06 1.58E-05
TOXIC AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL EMISSIONS AFTER CONTROLS / LIMITATIONS
EMISSION
TOXIC AIR POLLUTANT CAS NO. FACTOR Ib/hr Ib/day Ib/yr
Arsenic 7440-38-2 1.54E-05 3.68E-04 1.35E-01
Beryllium 7440-41-7 8.00E-07 1.92E-05 7.01E-03
Cadmium 7440-43-9 1.23E-07 2.96E-06 1.08E-03
Chromium VI SolCR6 Ash Analysis 2.55E-07 6.11E-06 2.23E-03
Manganese 7439-96-5 2.01E-05 4.81E-04 1.76E-01
Mercury 7439-97-6 6.43E-08 1.64E-06 5.63E-04
Nickel 7440-02-0 5.49E-06 1.32E-04 4.81E-02
its: (1) emissi i and supporting documentation; (2) indicate all raquested state and federal enforceable permit limits (e.g. hours of operation, emission rates) and

describe how these are monitored and with what frequency; and (3) describe any monitoring devices, gauges, or test ports for this source.

COMPLETE THIS FORM AND COMPLETE AND ATTACH APPROPRIATE B1 THROUGH B9 FORM FOR EACH SOURCE
Attach Additional Sheets As Necessary
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FORM B6

EMISSION SOURCE (STORAGE SILO/BINS)

REVISED 09/22/16

NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate

B6

EMISSION SOURCE DESCRIPTION: Product Storage Dome

EMISSION SOURCE D NO: ES-11

CONTROL DEVICE ID NO(S): CD-11

OPERATING SCENARIO: 1

OF 1

EMISSION POINT (STACK) ID NO(S): EP-11

DESCRIBE IN DETAIL THE PROCESS (ATTACH FLOW DIAGRAM):
Product storage dome equipped with a bin vent product capture device.

MATERIAL STORED: Fly Ash

DENSITY OF MATERIAL (LB/FT3): 60 (bulk) 90 (structural)

CAPACITY CUBIC FEET: NA TONS: 30,000
DIMENSIONS (FEET) HEIGHT: 125 DIAMETER: 41 | (OR) |LENGTH: WIDTH: HEIGHT:
ANNUAL PRODUCT THROUGHPUT (TONS)  |ACTUAL: 400,000 [MAXIMUM DESIGN CAPACITY: 400,000
PNEUMATICALLY FILLED MECHANICALLY FILLED FILLED FROM
| IsLOWER | | SCREW CONVEYOR | | RAILCAR
| |COMPRESSOR [_IBELT CONVEYOR | | TRUCK
| IOTHER: | |BUCKET ELEVATOR | ! STORAGE PILE
"] OTHER: OTHER: STAR® Ash Beneficiation

NO. FILL TUBES: 3
MAXIMUM ACFM: 6,000 SCFM

MATERIAL IS UNLOADED TO: Product loadout silo (ES-8)

BY WHAT METHOD IS MATERIAL UNLOADED FROM SILO?

pneumatic conveyance

MAXIMUM DESIGN FILLING RATE OF MATERIAL (TONS/HR): 75

MAXIMUM DESIGN UNLOADING RATE OF MATERIAL (TONS/HR): 275

COMMENTS:

Attach Additional Sheets As Necessary
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FORM C1
CONTROL DEVICE (FABRIC FILTER)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate I c1 |
CONTROL DEVICE ID NO: CD-11 CONTROLS EMISSIONS FROM WHICH EMISSION SOURCE 1D NO(S): ES-11
EMISSION POINT (STACK) ID NO(S): EP-11 POSITION IN SERIES OF CONTROLS NO. 1 OF 1 UNITS
OPERATING SCENARIO:
1 _OF_1 P.E. SEAL REQUIRED (PER 2q .0112)? | |YES IvHO

DESCRIBE CONTROL 5YSTEM:

Bin vent filter for particulate control on the product storage dome.

Note: Actual bin vent filter expected autlet loading is 0.001 gr/dscf. A conservative value of 0.005 gr/scf is used to estimate potential emissions.

POLLUTANTS COLLECTED: PM PM10 PM2.5
BEFORE CONTROL EMISSION RATE (LB/HR): NA NA NA
CAPTURE EFFICIENCY: NA % NA %  NA % %
CONTROL DEVICE EFFICIENCY: NA % NA %  NA % %
CORRESPONDING OVERALL EFFICIENCY: <=0.005 gridscf % <=0.005gr/dscf %  <=0.005grdscf % %
EFFICIENCY DETERMINATION CODE: 2 2 2
TOTAL AFTER CONTROL EMISSION RATE (LB/HR): 2.57E-01 2.37E-01 1.36E-01
PRESSURE DROP (IN H,0): MIN: MAX: Avg: 10-15 wg GAUGE? [+] YES I | NO
BULK PARTICLE DENSITY (LB/FT®): 25 INLET TEMPERATURE (°F): MIN: 200 MAX: 400
POLLUTANT LOADING RATE: NA | JLBHR | ERIFT® OUTLET TEMPERATURE (°F) MIN: 200 MAX: 400
INLET AIR FLOW RATE (ACFM): 6,000 s¢fm FILTER OPERATING TEMP (°F): 400
NO. OF COMPARTMENTS: 1 NO. OF BAGS PER COMPARTMENT: 144 LENGTH OF BAG (IN.): 120
NO. OF CARTRIDGES: FILTER SURFACE AREA PER CARTRIDGE (FT2); DIAMETER OF BAG (IN.): 6
TOTAL FILTER SURFACE AREA (FT?): 2,260 |AIR TO CLOTH RATIO: 3:1
DRAFT TYPE: 141 INDUCED/NEGATIVE |+ FORCED/POSITIVE FILTER MATERIAL: | WOVEN I+1 FELTED
DESCRIBE CLEANING PROCEDURES: PARTICLE SIZE DISTRIBUTION

1ZIAIR PULSE | ISONIC SIZE WEIGHT % CUMULATIVE

| IREVERSE FLOW | BIMPLE BAG COLLAPSE {MICRONS) OF TOTAL %

i [MECHANICAL/SHAKER | RING BAG COLLAPSE -1

| IDTHER: 110
DESCRIBE INCOMING AIR STREAM: Air stream will contain fly ash. 10-25

25-50
50-100
>100
TOTAL = 100
Supplier specific, 94% passing 325 mesh

ON A SEPARATE PAGE, ATTACH A DIAGRAM SHOWING THE RELATIONSHIP OF THE CONTROL DEVICE TO ITS EMISSION SOURCE(S):

COMMENTS:

Attach Additional Sheets As Necessary
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FORM B
SPECIFIC EMISSION SOURCE INFORMATION (REQUIRED FOR ALL SOURCES)

REVISED 09/22/16

NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate

EMISSION SOURCE DESCRIPTION: Loadout Silo

EMISSION SOURCE ID NO: ES-12

CONTROL DEVICE ID NO(S): CD-12

OPERATING SCENARIC 1 OF 1

EMISSION POINT (STACK) ID NO(S): EP-12, EP-13, & EP-14

DESCRIBE IN DETAILTHE EMISSION SOURCE PROCESS (ATTACH FLOW DIAGRAM):

Product loadout silo equipped with bin vent filer.

TYPE OF EMISSION SOURCE (CHECK AND COMPLETE APPROPRIATE FORM B1-B9 ON THE FOLLOWING PAGES):
E Manuf. of chemicals/coatings/inks (Form B7)

E Coal,wood,oil, gas, other burner (Form B1)

E Int.combustion engine/generator (Form B2)
[ Liquid storage tanks (Form B3)

[ Woodworking (Form B4)
L coatingffinishing/printing (Form B5)
~ Storage silos/bins (Form B6)

E Incineration (Form B8)

Other (Form B3)

START CONSTRUCTION DATE: 2019

DATE MANUFACTURED: 2019

MANUFACTURER / MODEL NO.: TBD

IEXPECTED OP. SCHEDULE: __24 HR/DAY 7 DAY/WK _52  WK/YR

IS THIS SOURCE SUBJECT TO? [ nsps (SUBPARTS?):

[~ NESHAP (SUBPARTS?):

PERCENTAGE ANNUAL THROUGHPUT (%): DEC-FEB 25

MAR-MAY

25 JUN-AUG

25 SEP-NOV 25

CRITERIA AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE

SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION (AFTER CONTROLS/ LIMITS) (BEFORE CONTROLS / LIMITS) (AFTER CONTROLS / LIMITS)
AIR POLLUTANT EMITTED FACTOR Ib/hr tonsfyr Ib/hr tonstyr Ib/hr tons/yr
PARTICULATE MATTER (PM) 2.61E-01 1.14E+00 N/A N/A 2.61E-01 1.14E+00
PARTICULATE MATTER<10 MICRONS (PMy) b 238E-01 | 1.04E+00 NA NIA 238E01 | 1.04E+00
PARTICULATE MATTER<2.5 MICRONS (PM, 5) 1.38E-01 6.02E-01 N/A N/A 1.38E-01 6.02E-01
SULFUR DIOXIDE (502) N/A N/A N/A N/A N/A N/A
NITROGEN OXIDES (NOx) N/A N/A N/A N/A N/A N/A
CARBON MONOXIDE (CO) N/A N/A N/A N/A N/A N/A
VOLATILE ORGANIC COMPOUNDS (VOC) N/A N/A N/A N/A N/A N/A
LEAD Ash Analysis 8.23E-06 3.61E-05 N/A N/A 8.23E-06 3.61E-05
OTHER N/A N/A N/A N/A N/A N/A
HAZARDOUS AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION (AFTER CONTROLS / LIMITS) {BEFORE CONTROLS / LIMITS) (AFTER CONTROLS / LIMITS)
HAZARDOUS AIR POLLUTANT CAS NO. FACTOR Ib/hr tonsiyr ib/hr tons/yr Ib/hr tons/yr
Antimony 7440-36-0 4.01E-06 1.76E-05 N/A N/A 4.01E-06 1.76E-05
Arssnic 7440-38-2 3.07E-05 1.35E-04 N/A N/A 3.07E-05 1.35E-04
Beryllium 7440-41-7 1.60E-06 7.01E-06 N/A N/A 1.60E-06 7.01E-08
Cadmium 7440-43-9 2A7E-07 1.08E-06 N/A N/A 2.47E-07 1.08E-06
Chromium 7440-47-3 9.75E-06 4.27E-05 N/A N/A 9.75E-06 4.27E-05
Chromium VI SolCR6 Ash Analysis 5.09E-07 2.23E-06 N/A N/A 5.09E-07 2.23E-06
Ccbait 7440-48-4 5.54E-06 2.43E-05 N/A N/A 5.54E-06 2.43E-05
Lead 7438-92-1 8.23E-06 3.61E-05 N/A N/A 8.23E-06 3.61E-05
Manganese 7439-96-5 4.01E-05 1.76E-04 N/A N/A 4.01E-05 1.76E-04
Mercury 7439-97-6 1.29E-07 5.63E-07 N/A N/A 1.29E-07 5.63E-07
Nickel 7440-02-0 1.10E-05 4.81E-05 N/A N/A 1.10E-05 4.81E-05
Selenium 7782-49-2 7.24E-06 3.17E-05 N/A N/A 7.24E-06 3.17E-05
TOXIC AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL EMISSIONS AFTER CONTROLS / LIMITATIONS
EMISSION
TOXIC AIR POLLUTANT CAS NO. FACTOR Ib/hr |b/day Ib/yr
Arsenic 7440-38-2 3.07E-05 7.37E-04 2.69E-01
Beryllium 7440-41-7 1.60E-06 3.84E-05 1.40E-02
Cadmium 7440-43-9 2.47E-07 5.92E-06 2.16E-03
Chromium Vi SoICR6 Ash Analysis 5.09E-07 1.22E-05 4.48E-03
Manganese 7439-96-5 4.01E-05 9.63E-04 3.51E-01
Mercury 7439-97-6 1.29E-07 3.09E-06 1.13E-03
Nickel 7440-02-0 1.10E-05 2.64E-04 9.62E-02

At ts: (1) and supp

|describe how these are monitored and with what fr y. and (3}

any

(2} indicate all requested state and federal enforceable permit limits (e.g. hours of oparation, emission rates) and
i itoring devices, gauges, or test ports for this source.

COMPLETE THIS FORM AND COMPLETE AND ATTACH APPROPRIATE B1 THROUGH B9 FORM FOR EACH SOURCE
Attach Additional Sheets As Necessary
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EMISSION SOURCE (STORAGE SILO/BINS)

NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate

REVISED 09/22/16

FORM B6

[Be_|

EMISSION SOURCE DESCRIPTION: Loadout Silo

EMISSION SOURCE ID NO: ES-12

CONTROL DEVICE ID NO(S): CD-12

OPERATING SCENARIO: 1

OF 1

|EMISSION POINT (STACK) ID NO(S): EP-12, EP-13, & EP-14

DESCRIBE IN DETAIL THE PROCESS (ATTACH FLOW DIAGRAM):

Product loadout silo equipped with bin vent filer.

MATERIAL STORED: Fly Ash

DENSITY OF MATERIAL (LB/FT3): 60 (bulk) 80 (structural)

CAPACITY CUBIC FEET: 48,058 TONS: 1,442
DIMENSIONS (FEET)  |HEIGHT: 35 DIAMETER: 38.6 | (OR) |LENGTH: WIDTH: HEIGHT:
ANNUAL PRODUCT THROUGHPUT (TONS) | ACTUAL: 400,000 [MAXIMUM DESIGN CAPACITY: 400,000
PNEUMATICALLY FILLED MECHANICALLY FILLED FILLED FROM
BLOWER [] SCREW CONVEYOR [] RALCAR
[] COMPRESSOR [] BELT CONVEYOR [] TRuck
(] otHer: ] BUCKET ELEVATOR [] STORAGE PILE
O ofHEer: OTHER: STAR® Ash Beneficiation
NG. FiLL TUBES: 2
MAXIMUM ACFM: 6,000 scfm

MATERIAL IS UNLOADED TO: Trucks

BY WHAT METHOD 1S MATERIAL UNLOADED FROM SILO?

Gravity

MAXIMUM DESIGN FILLING RATE OF MATERIAL (TONS/HR): 75

MAXIMUM DESIGN UNLOADING RATE OF MATERIAL (TONS/HR): 100

COMMENTS:
7.B6

Attach Additional Sheets As Necessary

A-34



FORM C1
CONTROL DEVICE (FABRIC FILTER)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate I C1
CONTROL DEVICE ID NO: CD-12 CONTROLS EMISSIONS FROM WHICH EMISSION SOURCE ID NO(S): ES-12
EMISSION POINT {(STACK) ID NO(S): EP-12 POSITION IN SERIES OF CONTROLS NO. 1 OF 1 UNITS
OPERATING SCENARIO:
1_OF_1 P.E. SEAL REQUIRED (PER 2q .0112)? 1 | YES v} NO

DESCRIBE CONTROL SYSTEM:

Bin vent filter for particulate controf on the product loadout siio.

Note: Actual bin vent filter expected outlet loading is 0.001 gr/dscf. A conservative value of 0.005 griscf is used to estimate potential emissions.

POLLUTANTS COLLECTED: PM PM10 PM2.5
BEFORE CONTROL EMISSION RATE (LB/HRY): NA NA NA
CAPTURE EFFICIENCY: NA % NA %  NA % %
CONTROL DEVICE EFFICIENCY: NA % NA %  NA % %
CORRESPONDING OVERALL EFFICIENCY: <=0.005 grfdscf % <=0.005grdscf %  <=0.005 grfdscf % %
EFFICIENCY DETERMINATION CODE: 2 2 2
TOTAL AFTER CONTROL EMISSION RATE (LB/HR): 2.61E-01 2.38E-01 1.38E-01
PRESSURE DROP (IN H,0): MIN: 4 MAX: 20 GAUGE? )v| YES (]
BULK PARTICLE DENSITY (LB/FT®): 60 INLET TEMPERATURE (°F): MIN: 70 MAX: 400
POLLUTANT LOADING RATE: NA | IB/HR | BRIFT OUTLET TEMPERATURE (°F) MIN: 70 MAX: 400
INLET AIR FLOW RATE (ACFM): 6,000 scfm FILTER OPERATING TEMP (°F): 70-400
NO. OF COMPARTMENTS: 1 NO. OF BAGS PER COMPARTMENT: 144 LENGTH OF BAG {IN.): 120
NO. OF CARTRIDGES: FILTER SURFACE AREA PER CARTRIDGE (FT2): DIAMETER OF BAG {IN.): &
TOTAL FILTER SURFACE AREA (FT?): 2,260 AIR TO CLOTH RATIO: 2.65:1
DRAFT TYPE: 1v1INDUCED/NEGATIVE | IFORCED/POSITIVE FILTER MATERIAL: 1 IWOVEN || FELTED
DESCRIBE CLEANING PROCEDURES: PARTICLE SIZE DISTRIBUTION

I¥]AIR PULSE | 1 SONIC SIZE WEIGHT % CUMULATIVE

| IREVERSE FLOW | I SIMPLE BAG COLLAPSE (MICRONS) GF TOTAL %

i IMECHANICAL/SHAKER | | RING BAG COLLAPSE 0-1

| |QTHER: 1-10
DESCRIBE INCOMING AIR STREAM: Air stream will contain fly ash. 10-25

25-50
50-100
>100
TOTAL = 100
Supplier specific, 94% passing 325 mesh

ON A SEPARATE PAGE, ATTACH A DIAGRAM SHOWING THE RELATIONSHIP OF THE CONTROL DEVICE TO ITS EMISSICN SOURCE(S):

COMMENTS:

Attach Additional Sheets As Necessary
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FORM B
SPECIFIC EMISSION SOURCE INFORMATION (REQUIRED FOR ALL SOURCES)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate I B
EMISSION SOURCE DESCRIPTION: Ash Basin EMISSION SOURCE ID NO: ES-15

CONTROL DEVICE ID NO(S): NA
OPERATING SCENARIO 1 OF 1 EMISSION POINT (STACK) ID NO(S): EP-15

DESCRIBE IN DETAILTHE EMISSION SOURCE PROCESS (ATTACH FLOW DIAGRAM):
Dust may be generated by wind erosion of exposed area within the ash basin.

TYPE OF EMISSION SOURCE (CHECK AND COMPLETE APPROPRIATE FORM B1-B9 ON THE FOLLOWING PAGES):

|: Coal,wood,ail, gas, other burner {Form B1) E Woodworking (Form B4) E Manuf. of chemicals/coatings/inks (Form B7)
E Int.combustion engine/generator (Form B2) ]: Coatingffinishing/printing (Form B5) ': Incineration (Form BB)
C Liquid storage tanks (Form B3) E Storage silos/bins (Form B6) E Other (Form B9}
START CONSTRUCTION DATE: NA DATE MANUFACTURED: NA
MANUFACTURER / MODEL NO.: NA |EXPECTED OP. SCHEDULE: _ 24 HR/DAY __ 7 DAY/WK _52 _WK/YR
IS THIS SOURCE SUBJECT TO? ENSPS (SUBPARTS?). [ NESHAP (SUBPARTS?):
PERCENTAGE ANNUAL THROUGHPUT (%): DEC-FEB 25 MAR-MAY 25 JUN-AUG 25 SEP-NOV 25
CRITERIA AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION (AFTER CONTROLS / LIMITS) {BEFORE CONTROLS / LIMITS) (AFTER CONTROLS / LIMITS}
AIR POLLUTANT EMITTED FACTOR Ibfhr tonsfyr Ib/hr tons/yr ib/hr tons/yr
PARTICULATE MATTER {PM) AP-42 4.78E-02 2.09E-01 N/A N/A 4.78E-02 2.069E-01
PARTICULATE MATTER<10 MICRONS (PM;c) AP-42 2.36E-02 1.05E-01 N/A N/A 2.39E-02 1.05E-01
PARTICULATE MATTER<2.5 MICRONS (PM.¢) AP-42 3.59E-03 1.57E-02 N/A N/A 3.59E-03 1.57E-02
SULFUR DIOXIDE (§02) N/A N/A N/A N/A N/A N/A
NITROGEN OXIDES (NOx) N/A N/A N/A N/A N/A N/A
CARBON MONOXIDE (CO) N/A N/A N/A N/A N/A N/A
VOLATILE ORGANIC COMPOUNDS (VOC) N/A N/A N/A N/A N/A N/A
LEAD Ash Analysis 7.66E-07 3.35E-06 N/A N/A 7.66E-07 3.35E-06
OTHER N/A N/A N/A N/A N/A N/A
HAZARDOUS AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION (AFTER CONTROLS / LIMITS) {BEFORE CONTROLS / LIMITS} {AFTER CONTRCLS / LIMITS})
HAZARDOUS AIR POLLUTANT CAS NO. FACTOR Ib/hr tonslyr Ib/hr tons/yr ib/hr tons/yr
Antimany 7440-36-0 3.73E-07 1.63E-06 N/A N/A 3.73E-07 1.63E-06
Arsenic 7440-38-2 2.86E-06 1.25E-05 N/A NA 2.86E-06 1.25E-05
Beryllium 7440-41-7 1.49E-07 6.52E-07 N/A N/A 1.49E-07 6.52E-07
Cadmium 7440-43-9 2.30E-08 1.01E-07 N/A N/A 2.30E-08 1.01E-07
Chromium 7440-47-3 9.06E-07 3.97E-06 N/A N/A 9.06E-07 3.97E-06
Chromium VI SolCR6 Ash Analysis 4.74E-08 2.07E-07 N/A N/A 4.74E-08 2.07E-07
Cobalt 7440-48-4 5.15E-07 2.26E-06 N/A NIA 5.15E-07 2.26E-06
Lead 7439-92-1 7.66E-07 3.35E-06 N/A N/A 7.66E-07 3.35E-06
Manganese 7439-86-5 3.73E-06 1.63E-05 N/A N/A 3.73E-06 1.63E-05
Mercury 7439-97-6 1.20E-08 5.24E-08 N/A N/A 1.20E-08 5.24E-08
Nickel 7440-02-0 1.02E-06 4.47E-06 N/A N/A 1.02E-06 4.47E-06
Selenium 7782-49-2 6.73E-07 2.85E-06 N/A N/A 6.73€-07 2.95E-06
TOXIC AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL EMISSIONS AFTER CONTROLS / LIMITATIONS
EMISSION
TOXIC AIR POLLUTANT CAS NO. FACTOR Ibfhr Ib/day Ibfyr
Arsenic 7440-38-2 2.86E-06 6.85E-05 2.50E-02
Beryllium 7440-41-7 1.49E-07 3.57E-06 1.30E-03
Cadmium 7440-43-9 2.30E-08 5.51E-07 2.01E-04
Chromium VI SolCR6 Ash Analysis 4.74E-08 1.14E-06 4.15E-04
Manganese 7439-96-5 3.73E-06 8.95E-05 3.27E-02
Mercury 7439-97-6 1.20E-08 2.87E-07 1.05E-04
Nickel 7440-02-0 1.02E-06 2.45E-05 8.95E-03
A 2 (1) emissi i and supporting decumentation; (2) indicate all requested state and federal enforceable permit limits (e.g. hours of operation, emission rates) and

describe how these are monitored and with what frequency; and (3) describe any monitoring devices, gauges, or test ports for this source.

COMPLETE THIS FORM AND COMPLETE AND ATTACH APPROPRIATE B1 THROUGH B9 FORM FOR EACH SOURCE
Aftach Additional Sheets As Necessary
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FORM B9
EMISSION SOURCE (OTHER)

REVISED 09/22/16

NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate

[ B9 |

EMISSION SOURCE DESCRIPTION: Ash Basin

EMISSION SOURCE ID NO: ES-156

CONTROL DEVICE ID NO(S): NA

OPERATING SCENARIO: 1 OF 1

EMISSION POINT (STACK) ID NO(S): EP-15

DESCRIBE IN DETAIL THE PROCESS (A ACH FLOW DIAGRAM): Dust may be generated by wind erosion of exposed area within the ash basin.

MATERIALS ENTERING PROCESS - CONTINUOUS PROCESS MAX. DESIGN REQUESTED CAPACITY
TYPE UNITS CAPACITY (UNIT/HR) LIMITATION(UNIT/HR)
Active Basin Area Acres 174 Acres N/A
MATERIALS ENTERING PROCESS - BATCH OPERATION MAX. DESIGN REQUESTED CAPACITY
TYPE UNITS CAPACITY (UNIT/BATCH) LIMITATION (UNIT/BATCH)
MAXIMUM DESIGN {BATCHES / HOUR):
REQUESTED LIMITATION (BATCHES / HOUR): (BATCHES/YR):
FUEL USED: NA TOTAL MAXIMUM FIRING RATE (MILLION BTU/HR): NA
MAX. CAPACITY HOURLY FUEL USE: NA REQUESTED CAPACITY ANNUAL FUEL USE: NA

COMMENT S: Maximum ash throughput = 429,000 ton/year

Attach Additional Sheets as Necessary
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FORM B
SPECIFIC EMISSION SOURCE INFORMATION (REQUIRED FOR ALL SOURCES)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate I B
EMISSION SOURCE DESCRIPTION: Ash Handling EMISSION SOURCE ID NO: ES-16

CONTROL DEVICE ID NO(S): NA
OPERATING SCENARIO 1 OF 1 EMISSION POINT (STACK) ID NO(S): EP-16, EP-17, & EP-18

DESCRIBE IN DETAILTHE EMISSION SOURCE PROCESS (ATTACH FLOW DIAGRAM):

Emission sources (1) Ash is excavated and placed in windrows; (2) Windrowed ash is loaded into screener/crusher,; (3) Screened and crushed ash is placed in
stackpile within basin.

TYPE OF EMISSION SOURCE (CHECK AND COMPLETE APPROPRIATE FORM B1-B9 ON THE FOLLOWING PAGES):

[ coal,wood,oil, gas, other burner (Form B1) [T Woodworking (Form B4) [T Manuf. of chemicals/coatings/inks (Form B7)
E Int.combustion engine/generator (Form B2) E Coatingffinishing/printing (Form B5) l: Incineration (Form B8)
E Liquid storage tanks (Form B3) Storage silos/bins (Form B6) = Other (Form B9)
START CONSTRUCTION DATE: 2019 DATE MANUFACTURED: 2019
MANUFACTURER / MODEL NO.: NA |EXPECTED OP, SCHEDULE: _ 24 HR/DAY __ 7 DAY/WK _52 WK/YR
IS THIS SOURCE SUBJECT TO? [ NSPS (SUBPARTS?): [ NESHAP (SUBPARTS?): o
PERCENTAGE ANNUAL THROUGHPUT (%): DEC-FEB 25 MAR-MAY 25 JUN-AUG 25 SEP-NOV 25
CRITERIA AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION (AFTER CONTROLS / LIMITS) (BEFORE CONTROLS / LIMITS) {AFTER CONTROLS/ LIMITS}
AIR POLLUTANT EMITTED FACTOR {bfhr tons/yr Ib/hr tonsfyr Ib/hr tons/yr
PARTICULATE MATTER (PM) AP-42 1.99E-02 8.72E-02 N/A N/A 1.99E-02 8.72E-02
PARTICULATE MATTER<10 MICRONS (PM.c) AP-42 9.42E-03 4.13E-02 N/A N/A 9.42E-03 4.13E-02
PARTICULATE MATTER<2.5 MICRONS (PM,5) AP-42 1.43E-03 6.25E-03 N/A N/A 1.43E-03 6.25E-03
SULFUR DIOXIDE (S02} N/A N/A N/A N/A N/A N/A
NITROGEN OXIDES (NOx) N/A N/A N/A N/A N/A N/A
CARBON MONOXIDE (CO) N/A N/A N/A N/A N/A N/A
VOLATILE ORGANIC COMPOUNDS (VOC) N/A N/A N/A N/A N/A N/A
LEAD Ash Analysis 3.19E-07 1.40E-06 N/A N/A 3.19e-07 1.40E-06
OTHER N/A N/A N/A N/A N/A N/A
HAZARDOUS AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION (AFTER CONTROLS / LIMITS) (BEFORE CONTROLS / LIMITS) (AFTER CONTROLS / LIMITS)
HAZARDOUS AIR POLLUTANT CAS NO. FACTOR Ib/hr tons/yr Ib/hr tons/yr Ib/hr tons/yr
Antimony 7440-36-0 1.55E-07 6.80E-07 N/A N/A 1.55E-07 6.80E-07
Arsenic 7440-38-2 1.19E-06 5.21E-06 N/A N/A 1.13E-06 5.21E-06
Beryllium 7440-41-7 6.19E-08 2.71E-07 N/A N/A 6.19E-08 2.71E-07
Cadmium 7440-43-9 9.56E-09 4.19E-08 N/A N/A 9.56E-09 4.19E-08
Chromium 7440-47-3 3.77E-07 1.65E-06 N/A N/A 3.77E-07 1.65E-06
Chromium VI SolCR6 Ash Analysis 1.97E-08 8.63E-08 N/A N/A 1.97E-08 8.63E-08
Caobalt 7440-48-4 2.14E-07 9.38E-G7 N/A N/A 2.14E-07 9.35E-07
Lead 7439-92-1 3.19E-07 1.40E-06 N/A N/A 3.19E-07 1.40E-06
Manganese 7439-96-5 1.55E-06 6.80E-06 N/A N/A 1.55E-06 6.80E-06
Mercury 7439-97-6 4.98E-09 2.18E-08 N/A N/A 4.98E-09 2.18E-(8
Nickel 7440-02-0 4.25E-07 1.86E-06 N/A N/A 4.25E-07 1.86E-06
Selenium 7782-49-2 2.80E-07 1.23E-06 N/A N/A 2.80E-07 1.23E-06
TOXIC AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL EMISSIONS AFTER CONTROLS / LIMITATIONS
EMISSION
TOXIC AIR POLLUTANT CAS NO. FACTOR Ib/hr {b/day Ib/yr
Arsenic 7440-38-2 1.19E-06 2.85E-05 1.04E-02
Beryllium 7440-41-7 6.19E-08 1.49E-06 5.42E-04
Cadmium 7440-43-9 9.56E-09 2.29E-07 8.37E-05
Chromium VI SolCR6 Ash Analysis 1.97E-08 4.73E-07 1.73E-04
Manganese 7439-96-5 1.55E-06 3.73E-05 1.36E-02
Mercury 7439-97-6 4.98E-09 1.19E-07 4.36E-05
Nickel 7440-02-0 4.25E-07 1.02E-05 3.73E-03
Attachy 1 ions calculations and supporting doct ion; (2) indicate all requested state and federal enforceable permit limits (e.g. hours of operation, emission rates) and

describe how these are monitored and with what frequency; and (3) describe any monitoring devices, gauges, or test ports for this source.

COMPLETE THIS FORM AND COMPLETE AND ATTACH APPROFPRIATE B1 THROUGH B9 FORM FOR EACH SOURCE
Attach Additional Sheets As Necessary
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FORM B9
EMISSION SOURCE (OTHER)

REVISED 08/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate I B9
EMISSION SOURCE DESCRIPTION: Ash Handling EMISSION SQURCE ID NO: ES-16

CONTROL DEVICE ID NO(S): NA
OPERATING SCENARIO: 1 OF 1 EMISSION POINT (STACK) ID NO(S): EP-16, EP-17, & EP-18

DESCRIBE IN DETAIL THE PROCESS (ATTAEﬁ FLOW DIAGRAM): Emission sources (1 i Ash is excavated and placed in windrows (EP-16); (2) Windrowed

ash is loaded into screener/crusher (EP-17); (3) Screened and crushed ash is placed in stockpile within basin (EP-18).

MATERIALS ENTERING PROCESS - CONTINUOUS PROCESS MAX. DESIGN REQUESTED CAPACITY
TYPE UNITS CAPACITY (UNIT/HR) LIMITATION(UNIT/HR)
Ash throughput tons 165.0 N/A
MATERIALS ENTERING PROCESS - BATCH OPERATION MAX. DESIGN REQUESTED CAPACITY
TYPE UNITS CAPACITY (UNIT/BATCH) LIMITATION (UNIT/BATCH)

MAXIMUM DESIGN (BATCHES / HCUR}:

REQUESTED LIMITATION (BATCHES / HOUR): (BATCHES/YR):
FUEL USED: NA TOTAL MAXIMUM FIRING RATE (MILLION BTU/HR): NA
MAX. CAPACITY HOURLY FUEL USE: NA REQUESTED CAPACITY ANNUAL FUEL USE: NA

COMMENT§: Maximum ash throughput = 42_9,000 tonfyear

Attach Additional Sheets as Necessary
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FORM B
SPECIFIC EMISSION SOURCE INFORMATION (REQUIRED FOR ALL SOURCES)

REVISED 09/22/16

NCDEQ/Division of Air Quallty - Application for Air Permit to Construct/Operate

EMISSION SOURCE DESCRIPTION: Screener

EMISSION SOURCE ID NO: ES-19

CONTROL DEVICE ID NO(S): NA

OPERATING SCENARIO 1 OF _ 1

EMISSION POINT (STACK) ID NO(S): EP-19

DESCRIBE IN DETAILTHE EMISSION SOURCE PROCESS (ATTACH FLOW DIAGRAM):

Ash is screened to produce free flowing feedstock suitable for the STAR® Ash Beneficiation Process.

TYPE OF EMISSION SOURCE (CHECK AND COMPLETE APPROPRIATE FORM B1-B9 ON THE FOLLOWING PAGES):
[: Manuf. of chemicals/coatings/inks (Form B7)

|: Coal,woad,oil, gas, other burner (Form B1)
C Int.combustion engine/generator (Form B2)
Liquid storage tanks (Form B3)

[ Woodwaorking (Form B4)
E Coatingffinishing/printing (Form B5)
Storage silos/bins (Form B6)

[ Incineration {Form B8)

E Other (Farm B9)

START CONSTRUCTION DATE: 2019

DATE MANUFACTURED: 2019

MANUFACTURER / MODEL NO.: TBD

|EXPECTED OP. SCHEDULE: _8 HR/DAY 7_DAY/WK _52 WK/YR

1S THIS SOURCE SUBJECT TO? [ NSPS (SUBPARTS?):

[ NESHAP (SUBPARTS?):

PERCENTAGE ANNUAL THROUGHPUT (%): DEC-FEB 25 MAR-MAY 25 JUN-AUG 25 SEP-NOV 25
CRITERIA AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION (AFTER CONTROLS / LIMITS) {BEFORE CONTROLS / LIMITS) (AFTER CONTROLS / LIMITS)
AIR POLLUTANT EMITTED FACTOR Ib/hr tons/yr Ib/hr tons/yr ib/hr tons/yr
PARTICULATE MATTER (PM) AP-42 3.63E-01 1.58E+00 N/A N/A 3.63E-01 1.59E+00
PARTICULATE MATTER<10 MICRONS (PM;) AP-42 1.22E-01 5.35E-01 N/A N/A 1.22E-01 5.35E-01
PARTICULATE MATTER<2.5 MICRONS {PM_s) AP-42 8.25E-03 3.61E-02 N/A N/A 8.25E-03 3.61E-02
SULFUR DIOXIDE (S02) N/A N/A N/A N/A N/A N/A
NITROGEN OXIDES (NOx) N/A N/A N/A N/A N/A N/A
CARBON MONOXIDE {CO) N/A N/A N/A N/A N/A N/A
VOLATILE ORGANIC COMPOUNDS (VOC) N/A N/A N/A N/A N/A N/A
LEAD Ash Analysis 5.81E-06 2.55E-05 N/A N/A 5.81E-06 2.55E-05
OTHER N/A N/A N/A N/A N/A N/A
HAZARDOUS AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION (AFTER CONTROLS / LIMITS) {BEFORE CONTROLS / LIMITS) (AFTER CONTROLS/ LIMITS}
HAZARDOUS AIR POLLUTANT CAS NO. FACTOR Ib/hr tons/yr Ib/hr tons/yr $b/hr tons/yr
Antimony 7440-36-0 2.83E-06 1.24E-05 N/A N/A 2.83E-06 1.24E-05
Arsenic 7440-38-2 2.17E-05 9.49€E-05 N/A N/A 2.17E-05 9.49E-05
Beryllium 7440-41-7 1.13E-06 4.94E-06 N/A N/A 1.13E-06 4.94E-06
Cadmium 7440-43-9 1.74E-07 7.63E-07 N/A N/A 1.74E-07| 7.63E-07
Chromium 7440-47-3 6.88E-06 3.01E-05 N/A N/A 6.88E-06 3.01E-05]
Chromium V| SolCR6 Ash Anaiysis 3.59E-07 1.57E-06 N/A N/A 3.59E-07 1.57E-06
Cobalt 7440-48-4 3.91E-06 1.71E-05 N/A N/A 3.91E-06 1.71E-05
Lead 7439-92-1 5.81E-06 2.55E-05 N/A N/A 5.81E-06 2.55E-05
Manganese 7439-96-5 2.83E-05 1.24E-04/ N/A N/A 2.83E-05 1.24E-G4
Mercury 7439-97-6 9.08E-08 3.97E-07 N/A N/A 9.08E-08, 3.97E-07
Nickel 7440-02-0 7.75E-06 3.40E-05 N/A N/A 7.75E-08 3.40E-05
Selenium 7782-49-2 5.11E-06 2.24E-05 N/A N/A 5.11E-06 2.24E-05
TOXIC AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL EMISSIONS AFTER CONTROLS / LIMITATIONS
EMISSION
TOXIC AIR POLLUTANT CAS NO. FACTOR Ib/hr Ib/day Ibfyr
Arsenic 7440-38-2 2.17E-05 5.20E-04 1.90E-01
Beryllium 7440-41-7 1.13E-06 2.71E-05 9.89E-03
Cadmium 7440-43-9 1.74E-07 4.18E-06 1.53E-03
Chromium VI SolCR6 Ash Analysis 3.59E-07 8.62E-06 3.15E-03
Manganese 7439-86-5 2.83E-05 6.79E-04 2.48E-01
Mercury 7439-97-6 9.08E-08 2.18E-06 7.95E-04
Nickel 7440-02-0 7.75E-06 1.86E-04 6.79E-02

Aftachments: (1) emissions calculations and supporting documentation; (2) indicate all requested state and federal enforceable permit limits (e.g. haurs of operation, emission rates) and
describe how these are monitored and with what frequency; and (3) describe any monitoring devices, gauges, or test ports for this sourca.

COMPLETE THIS FORM AND COMPLETE AND ATTACH APPROPRIATE B1 THROUGH B9 FORM FOR EACH SOURCE
Attach Additional Sheets As Necessary
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FORM B9
EMISSION SOURCE (OTHER)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate I B9
EMISSION SOURCE DESCRIPTION: Screener EMISSION SOURCE ID NO: ES-19

CONTROL DEVICE ID NO(S): NA
OPERATING SCENARIO: 1 OF 1 EMISSION POINT (STACK) ID NO(S): EP-19

DESCRIBE IN DETAL THE PROCESS (ATTACﬁ FLOW DIAGRAM): Ash is screened to produce free ﬁowing Teedstook suitable for the 51 AR® Ash

Beneficiation Process.

MATERIALS ENTERING PROCESS - CONTINUOUS PROCESS MAX. DESIGN REQUESTED CAPACITY
TYPE UNITS CAPACITY (UNIT/HR) LIMITATION(UNIT/HR)
Wet Ash Throughput Tons 165.0 N/A
MATERIALS ENTERING PROCESS - BATCH OPERATION MAX. DESIGN REQUESTED CAPACITY
TYPE UNITS CAPACITY (UNIT/BATCH) LIMITATION (UNIT/BATCH)

MAXIMUM DESIGN (BATCHES / HOURY):

REQUESTED LIMITATION (BATCHES / HOUR): (BATCHES/YRY):

FUEL USED: NA TOTAL MAXIMUM FIRING RATE (MILLION BTU/HR): NA
MAX. CAPACITY HOURLY FUEL USE: NA REQUESTED CAPACITY ANNUAL FUEL USE: NA
COMMENTS:

Attach Additional Sheets as Necessary
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FORM B

SPECIFIC EMISSION SOURCE INFORMATION (REQUIRED FOR ALL SOURCES)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate

EMISSION SOURCE DESCRIPTION: Crusher EMISSION SOURGE ID NO: £5-20

CONTROL DEVICE ID NO(S): NA

OPERATING SCENARIO 1 OF 1

EMISSION POINT (STACK) ID NO(S): EP-20

DESCRIBE IN DETAILTHE EMISSION SOURCE PROCESS (ATTACH FLOW DIAGRAM):
Ash is crushed to remove large particles and produce free flowing feedstock suitable for the STAR® Ash Beneficiation Process.

TYPE OF EMISSION SOURCE (CHECK AND COMPLETE APPROPRIATE FORM B1-B9 ON THE FOLLOWING PAGES):

[ Coal,wood,oil, gas, other burner (Form B1) E Woodworking (Form B4)
E Coating/finishing/printing (Form B5)

Storage silos/bins (Form 86)

E Int.combustion engine/generator (Form B2)

E Liquid storage tanks (Form B3) E Other (Form B9)

[T Manuf. of chemicals/coatings/finks (Form B7)
T incineration (Form B8)

START CONSTRUCTION DATE: 2019 DATE MANUFACTURED: 2019

MANUFACTURER / MODEL NO.: TBD |EXPECTED OP. SCHEDULE: __1_ HR/DAY

7 DAYMWK 52  WKIYR

1S THIS SOURCE SUBJECT TO? [ NsPs (SUBPARTS?): [ NESHAP (SUBPARTS?):

PERCENTAGE ANNUAL THROUGHPUT (%); DEC-FEB 25 MAR-MAY 25 JUN-AUG 25 SEP-NOV 25

CRITERIA AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE

SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION (AFTER CONTROLS / LIMITS) (BEFORE CONTROLS / LIMITS) (AFTER CONTROLS / LIMITS)
AIR POLLUTANT EMITTED FACTOR Ib/hr tons/yr ib/hr tonsfyr ib/hr tons/yr
PARTICULATE MATTER (PM) AP-42 1.98E-01 8.67E-01 N/A N/A 1.98E-01 8.67E-01
PARTICULATE MATTER<10 MICRONS (PM;o) AP-42 8.91E-02 3.90E-01 N/A N/A 8.91E-02 3.90E-01
PARTICULATE MATTER<2.5 MICRONS (PM,3) AP-42 1.865E-02 7.23E-02 N/A N/A 1.65E-02 7.23E-02
SULFUR DIOXIDE (S02) N/A N/A N/A N/A N/A N/A
NITROGEN OXIDES {NOx) N/A N/A N/A N/A N/A N/A
CARBON MONOXIDE (CO) N/A N/A N/A N/A N/A N/A
VOLATILE ORGANIC COMPOUNDS (VOC}) N/A N/A N/A N/A N/A N/A
LEAD Ash Analysis 3.17E-06 1.39E-05 N/A N/A 3.17E-06 1.39E-05
OTHER N/A N/A N/A N/A N/A N/A
HAZARDOUS AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION (AFTER CONTROLS / LIMITS) (BEFCRE CONTROLS / LIMITS) (AFTER CONTROLS/ LIMITS)
HAZARDOUS AIR POLLUTANT CAS NO. FACTOR ib/hr tons/yr Ib/hr tons/yr Ib/hr tons/yr
Antimony 7440-36-0 1.54E-06 6.76E-06 N/A N/A 1.54E-C6 8.76E-06
Arsenic 7440-38-2 1.18E-05 5.18E-05 N/A N/A 1.18E-05 5.18E-05
Beryllium 7440-41-7 6.16E-07 2.70E-06 N/A N/A 6.16E-07| 2.70E-06
Cadmium 7440-43-9 9.50E-08 4.16E-07 N/A N/A 9.50E-08| 4.16E-07
Chromium 7440-47-3 3.75E-06 1.64E-05 N/A N/A 3.75E-06 1.64E-C5
Chromium VI SolCR6 Ash Analysis 1.96E-07| 8.59E-07 N/A N/A 1.96E-07| 8.59E-07
Cobalt 7440-48-4 2.13E-C6 9.34E-06 N/A N/A 2.13E-06 9.34E-06
Lead 7439-92-1 3.17E-06 1.39E-05 N/A N/A 3.17E-06 1.39E-05
Manganese 7439-96-5 1.54E-05 6.76E-05 N/A N/A 1.54E-05) 6.76E-05
Mercury 7439-97-6 4.95E-08 2.17E-07 N/A NIA 4.95E-08 2.17E-07
Nickel 7440-02-0 4.23E-06 1.85E-05 N/A N/A 4.23E-06 1.85E-05
Selenium 7782-49-2 2.79E-06 1.22E-05 N/A N/A 2.79E-06 1.22E-05
TOXIC AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL EMISSIONS AFTER CONTROLS / LIMITATIONS
EMISSION
TOXIC AIR POLLUTANT CAS NO. FACTOR Ibthr Ib/day Ib/yr
Arsenic 7440-38-2 1.18E-05 2.84E-04 1.04E-01
Beryllium 7440-41-7 6.16E-07 1.48E-05 5.39E-03
Cadmium 7440-43-9 9.50E-08 2.28E-06 8.33E-04
Chromium VI SolCR6 Ash Analysis 1.96E-07 4.70E-06 1.72E-03
Manganese 7439-96-5 1.54E-05 3.71E-04 1.35E-01
Mercury 7439-97-6 4.95E-08 1.19E-06 4.34E-04
Nickel 7440-02-0 4.23E-06 1.02E-04 3.70E-02

Attachments: (1) emissions calculations and supporting documentation; (2} indicate all requested state and federal enforceable permit limits (e.g. hours of operation, emission rates) and

describe how these are monitored and with what freq y; and (3) ibe any ing devices, gauges, or test ports for this source.

COMPLETE THIS FORM AND COMPLETE AND ATTACH APPROPRIATE B1 THROUGH B9 FORM FOR EACH SOURCE

Attach Additional Sheets As Necessary
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FORM B9
EMISSION SOURCE (OTHER)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate B9
EMISSION SOURCE DESCRIPTION: Crusher EMISSION SOURCE ID NO: ES-20

CONTROL DEVICE ID NO(S): NA
OPERATING SCENARIO: 1 OF 1 EMISSION POINT (STACK) ID NO(S): EP-20

5E§CRIBE TN DETAIL THE PROCESS EATTACH FLOW D AERAM): Ash is crushed to remove large particles and produce free flowing feedstock suitable for

the STAR® Ash Beneficiation Process.

MATERIALS ENTERING PROCESS - CONTINUOUS PROCESS MAX. DESIGN REQUESTED CAPACITY
TYPE UNITS CAPACITY (UNIT/HR) LIMITATION{UNIT/HR)
Wet Ash Throughput Tons 165.0 N/A
MATERIALS ENTERING PROCESS - BATCH OPERATION MAX. DESIGN REQUESTED CAPACITY
TYPE UNITS CAPACITY (UNIT/BATCH) LIMITATION (UNIT/BATCH)

MAXIMUM DESIGN (BATCHES / HOUR):

REQUESTED LIMITATION (BATCHES / HOURY): (BATCHES/YR):

FUEL USED: NA TOTAL MAXIMUM FIRING RATE (MILLION BTU/HR): NA
MAX. CAPACITY HOURLY FUEL USE: NA REQUESTED CAPACITY ANNUAL FUEL USE: NA
COMMENTS:

Attach Additional Sheets as Necessary
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FORM B
SPECIFIC EMISSION SOURCE INFORMATION (REQUIRED FOR ALL SOURCES)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate I B
EMISSION SOURCE DESCRIPTION: Haul Roads EMISSION SOURCE ID NO: ES-21

CONTROL DEVICE 1D NO(S): NA
OPERATING SCENARIO 1 OF 1 EMISSION POINT (STACK) ID NO(S): EP-21

DESCRIBE IN DETAILTHE EMISSION SOURCE PROCESS (ATTACH FLOW DIAGRAM):

Ash is hauled from the basin to the STAR® Ash Beneficiation Process via trucks. Particulate emissions are generated from the haul roads from the force of the wheels
on the road surface. This force causes pulverization of the surface material. The particles are lifted and dropped from the rolling wheels and the road surface is
exposed to strong air currents, which generate airborne particulate emissions.

TYPE OF EMISSION SOURCE (CHECK AND COMPLETE APPROPRIATE FORM B1-B9 ON THE FOLLOWING PAGES):

ECoaI,wood,oiI, gas, other burner (Form B1) E Woodworking (Form B4) E Manuf. of chemicals/coatings/inks (Form B7)
E Int.combustion engine/generator {Form B2) E Coatingffinishing/printing (Form B5) I: Incineration (Form B8)
E Liquid storage tanks (Form B3) E Storage silos/bins (Form BB) E Other (Form B9)
START CONSTRUCTION DATE: 2019 DATE MANUFACTURED: NA
MANUFACTURER / MODEL NO.: NA |EXPECTED OP.SCHEDULE: _ 24 HR/DAY __ 7 DAY/WK _52 WK/YR
1S THIS SOURCE SUBJECT TO? [~ NsPs (SUBPARTS?): [” NESHAP (SUBPARTS?);

PERCENTAGE ANNUAL THROUGHPUT (%): DEC-FEBR 25 MAR-MAY 25 JUN-AUG 25 SEP-NOV 25
CRITERIA AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE

SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION {AFTER CONTROLS / LIMITS) (BEFORE CONTROLS / LIMITS) (AFTER CONTROLS / LIMITS}
AIR POLLUTANT EMITTED FACTOR Ib/hr tons/yr Ib/hr tons/yr Ib/hr tonstyr
PARTICULATE MATTER (PM) AP-42 2.04E-01 8.94E-01 N/A N/A 2.04E-01 8.94E-01
PARTICULATE MATTER<10 MICRONS (PM;) AP-42 5.26E-02 2.30E-01 N/A N/A 5.26E-02 2.30E-01
PARTICULATE MATTER<2.5 MiCRONS (PM ¢) AP-42 5.27E-03 2.31E-02 N/A N/A 5.27E-03 2.31E02
SULFUR DIOXIDE (S02)
NITROGEN OXIDES (NOx)
CARBON MONOXIDE (CO)
VOLATILE ORGANIC COMPOUNDS (VOC})
LEAD
OTHER
HAZARDOUS AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION {AFTER CONTROLS / LIMITS} {BEFORE CONTROLS / LIMITS} (AFTER CONTROLS / LIMITS}
HAZARDOUS AIR POLLUTANT CAS NO. FACTGR Ib/hr tons/yr Ib/hr tons/yr 6/hr tons/yr
NA
TOXIC AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURGE OF EXPECTED ACTUAL EMISSIONS AFTER CONTROLS / LIMITATIONS
EMISSION
TOXIC AIR POLLUTANT CAS NO. FACTOR Ib/hr Ib/day Ib/yr
NA

Attachments: (1) emissions calculations and supporting documentation; (2) indicate all requested state and federal enforceable permit limits (e.g. hours of operation, emission rates) and
describe how these are monitored and with what frequency; and (3) describe any monitoring devices, gauges, or test poris for this source.

COMPLETE THIS FORM AND COMPLETE AND ATTACH APPROPRIATE B1 THROUGH B9 FORM FOR EACH SOURCE
Attach Additional Sheets As Necessary
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FORM B9
EMISSION SOURCE (OTHER)
REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate

[ B ]

EMISSION SOURCE DESCRIPTION: Haul Roads

EMISSION SOURCE ID NO: ES-21

CONTROL DEVICE ID NO(S): NA

OPERATING SCENARIO: 1 OF 1

DESCRIBE IN DETAIL THE PROCE 0

S& (ATTACH FLOW DIAGRAM}: Ash is hauled from the basin to the STAR® reactor process via trucks. Particulate
emissions are generated from the haul roads from the force of the wheels on the road surface. This force causes pulverization of the surface material. The
particles are lifted and dropped from the rolling wheels and the road surface is exposed to strong air currents, which generate airborne particulate emissions.

EMISSION POINT (STACK) ID NO(S): EP-21

MATERIALS ENTERING PROCESS - CONTINUOUS PROCESS MAX. DESIGN

TYPE

UNITS CAPACITY (UNIT/HR)

REQUESTED CAPACITY
LIMITATION(UNIT/HR)

MATERIALS ENTERING PROCESS - BATCH OPERATION MAX. DESIGN REQUESTED CAPACITY
TYPE UNITS CAPACITY (UNIT/BATCH) LIMITATION (UNIT/BATCH)
MAXIMUM DESIGN (BATCHES / HOUR}:
REQUESTED LIMITATION (BATCHES / HOUR): (BATCHES/YR):
FUEL USED: NA TOTAL MAXIMUM FIRING RATE (MILLION BTU/HR): NA
MAX. CAPACITY HOURLY FUEL USE: NA REQUESTED CAPACITY ANNUAL FUEL USE: NA

EOMMENTS: Loaded truck weight = 50 tons. Unioaded truck weight= 75 ons.

Attach Additional Sheets as Necessary
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FORMB

SPECIFIC EMISSION SOURCE INFORMATION (REQUIRED FOR ALL SOURCES)

REVISED 09/22/16

NCDEQ/Division of Air Quality - Application for Alr Permit to Construct/Operate

[EMISSION SOURCE DESCRIPTION: Screener Diesel Engine

EMISSION SOURCE ID NO: ES-22

CONTROL DEVICE ID NO(S): NA

OPERATING SCENARIO 1 OF 1

EMISSION POINT (STACK) ID NO(S): EP-22

DESCRIBE IN DETAILTHE EMISSION SOURCE PROCESS (ATTACH FLOW DIAGRAM):
Diesel-fired screener engine. Expected to operate 2,600 hours per year, however emissions presented befow are on 8,760 hour per year operating basis.

|: Coal,wood,oil, gas, other burner (Form B1)
E int.combustion engine/generator (Form B2)
Liquid storage tanks (Form B3)

E Woodworking (Form B4)

E Coating/finishing/printing (Form B5)
[ Storage silos/bins (Form B6)

TYPE OF EMISSION SOURCE (CHECK AND COMPLETE APPROPRIATE FORM B1 -B9 ON THE FOLLOWING PAGES):

|:Manuf. of chemicals/coatings/inks (Form B7)

Elncineration (Form BB)

l:Other (Form B3)

START CONSTRUCTION DATE: 2019

DATE MANUFACTURED: 2019

MANUFACTURER / MODEL NO.: TBD

IEXF‘ECTED OP. SCHEDULE: _ 8 HR/DAY 7 _DAY/WK 52 WK/YR

IS THIS SOURCE SUBJECT TO? E/: NSPS (SUBPARTS?): I11] E NESHAP (SUBPARTS?); 27277
PERCENTAGE ANNUAL THROUGHPUT (%): DEC-FEB 25 MAR-MAY 25 JUN-AUG 25 SEP-NOV 25
CRITERIA AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION (AFTER CONTROLS / LIMITS) {BEFORE CONTROLS / LIMITS) (AFTER CONTROLS / LIMITS})
AIR POLLUTANT EMITTED FACTOR Ib/hr tonsfyr ibfhr tons/yr ib/hr tons/yr
PARTICULATE MATTER (PM) NSPS 1l 5.98E-02 2.62E-01 NA NA 5.98E-02 2.62E-01
PARTICULATE MATTER<10 MICRONS (PM;o} NSPS il 5.98E-02 2.62E-01 NA NA 5.98E-02 2.62E-C1
PARTICULATE MATTER<2.5 MICRONS (PM,5) NSPS 1l 5.98E-02 2.62E-01 NA NA 5.98E-02 2.62E-01
SULFUR DIOXIDE (S02) AP-42 9.65E-04 4.23E-03 NA NA 9.65E-04 4.23E-03
NITROGEN OXIDES (NOx) NSPS itll 7.03E-01 3.08E+00 NA NA 7.03E-01 3.08E+00
CARBON MONGOXIDE (CO) NSPS illl 7.48E-01 3.28E+00 NA NA 7.48E-01 3.28E+C0
VOLATILE ORGANIC COMPOUNDS (VOC) AP-42 2.29E-01 1.00E+00 NA NA 2.29E-C1 1.0CE+00
LEAD AP-42 §.73E-06 2.51E-05 NA NA 5.73E-06 2.51E-05
COZe GHGRP 1.04E+02 4.56E+02 NA NA 1.04E+02 4.56E+02
HAZARDOUS AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION (AFTER CONTROLS / LIMITS) {BEFORE CONTROLS / LIMITS}) (AFTER CONTRCLS / LIMITS)
HAZARDOUS AIR POLLUTANT CAS NO. FACTOR Ib/hr tonsfyr Ib/hr tons/yr Ib/hr tons/yr
1,3-BUTADIENE 106-99-0 AP-42 2.49E-05 1.09E-04 NA NA 2.49E-05 1.09E-04
ACETALDEHYDE 75-07-0 AP-42 4.89E-04 2.14E-03 NA NA 4.89E-04 2.14E-03
ACROLEIN 107-02-8 AP-42 5.89E-C5 2.58E-04 NA NA 5.89E-05 2.58E-04
BENZENE 71-43-2 AP-42 5.94E-04 2.60E-03 NA NA 5.94E-04 2.60E-03
FORMALDEHYDE 50-00-0 AP-42 7.52E-04 3.296-03 NA NA 7.52E-04 3.29E-03
TOLUENE 108-88-3 AP-42 2.61E-04 1.14E-03 NA NA 2.61E-04 1.14E-03
XYLENE (MIXED ISOMERS) 1330-20-7 [AP-42 1.82E-04 7.95E-04 NA NA 1.82E-04 7.95E-G4
ANTHRACENE 120-12-7 AP-42 1.19E-06 5.22E-06 NA NA 1.18E-06 5.22E-06
ACENAPHTHYLENE 208-96-8 AP-42 3.22E-06 1.41E05 NA NA 3.22E-06 1.41E-05
ACENAPHTHENE 83-32-9 AP-42 9.05E-07 3.96E-06 NA NA 9.05E-07 3.96E-06
FLUORENE 86-73-7 AP-42 1.86E-05 8.15E-05 NA NA 1.86E-05 8.15E-05
PYRENE 129-00-0 AP-42 3.04E-06 1.33E-05 NA NA 3.04E-06 1.33E-05
TOXIC AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL EMISSIONS AFTER CONTROLS / LIMITATIONS
EMISSION
TOXIC AIR POLLUTANT CAS NO. FACTOR ib/hr Ib/day
1,3-BUTADIENE 106-99-0 AP-42 2.49E-05 5.98E-04 2.18E-01
ACETALDEHYDE 75-07-0 AP-42 4.89E-04 1.17E-02 4.28E+00
ACROLEIN 107-02-8 AP-42 5.89E-05 1.41E-03 5.16E-01
BENZENE 71-43-2 AP-42 5.94E-04 1.43E-02 5.21E+00
FORMALDEHYDE 50-00-0 AP-42 7.52E-04 1.80E-02 6.58E+00
TOLUENE 108-88-3 AP-42 2.61E-04 6.25E-03 2.28E+00
XYLENE (MIXED ISOMERS) 1330-20-7 |AP-42 1.82E-04 4.36E-03 1.59E+00

Attach (1

describa how these are monits and with what fr Y, and (3) d

and supporting documentation; (2) indicate all requested state and fedoral enforceabls
any monitoring devices, gauges, or test ports for this source.

permit limits (e.g. hours of operation, emission ratss) and

COMPLETE THIS FORM AND COMPLETE AND ATTACH APPROPRIATE B1 THROUGH B9 FORM FOR EACH SOURCE
Attach Additional Sheets As Necessary
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REVISED 09/22/16

FORM B (Cont.)
SPECIFIC EMISSION SOURCE INFORMATION (REQUIRED FOR ALL SOURCES)

NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate

[ B8]

EMISSION SOURCE DESCRIPTION: Screener Diesel Engine EMISSION SOURCE ID NO: ES-22
CONTROL DEVICE ID NO(S): NA
OPERATING SCENARIO 1 OF _ 1 EMISSION POINT (STACK) ID NO(S): EP-22
HAZARDOUS AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS

EMISSION (AFTER CONTROLS / LIMITS) (BEFORE CONTROLS / LIMITS) (AFTER CONTROLS / LIMITS)
HAZARDOUS AIR POLLUTANT CAS NO. FACTOR Ib/hr tonsfyr Ib/hr tonsfyr Ib/hr tons/yr
BENZO(G,H,I)PERYLENE 191-24-2 AP-42 3.11E-07 1.36E-06 NA NA 3.11E-07 1.36E-06
NAPHTHALENE 91-20-3 AP-42 5.40E-05 2.37E-04 NA NA 5.40E-05 2.37E-04
PHENANTHRENE 85-01-8 AP-42 1.87E-05 8.20E-05 NA NA 1.87E-05 8.20E-05
BENZ(A)ANTHRACENE 56-55-3 AP-42 1.07E-06 4.69E-06 NA NA 1.07E-06 4.69E-06
BENZO(A)PHENANTHRENE (CHRYSENE) 218-01-9  |AP-42 2.25E-07 9.85E-07 NA NA 2.25E-07 9.85E-07
BENZO(A)PYRENE 50-32-8 AP-42 1.20E-07 5.25E-07 NA NA 1.20E-07 5.25E-07
BENZO(B)FLUORANTHENE 205-99-2 AP-42 6.31E-08 2.76E-07 NA NA 6.31E-08 2.76E-07
BENZO(J,K)FLUORENE (FLUORANTHENE) 206-44-0 AP-42 4.85E-06 2.12E-05 NA NA 4.85E-06 2.12E-05
BENZO(K)FLUORANTHENE 207-08-9 AP-42 9.87E-08 4.32E-07 NA NA 9.87E-08 4.32E-07
DIBENZO(A,H)ANTHRACENE §3-70-3 AP-42 3.71E-07 1.63E-06 NA NA 3.71E-07 1.63E-06
INDENO(1,2,3-CD)PYRENE 193-39-5 AP-42 2.39E-07 1.05E-06 NA NA 2.39E-07 1.05E-06
ARSENIC 7440-38-2 |AP-42 2.55E-06 1.12E-05 NA NA 2.55E-06 1.12E-05
BERYLLIUM 7440-41-7  |AP-42 1.91E-06 8.37E-06 NA NA 1.91E-06 8.37E-06
CADMIUM 7440-43-9 |AP-42 1.91E-06 8.37E-06 NA NA 1.91E-06 8.37E-06
CHROMIUM SolCR6 AP-42 1.91E-06 8.37E-06 NA NA 1.91E-06 8.37E-06
LEAD 7439-92-1 |AP-42 5.73E-06 2.51E-05 NA NA 5.73E-06 2.51E-05
MANGANESE 7439-96-5 |AP-42 3.82E-06 1.67E-05 NA NA 3.82E-06 1.67E-05
MERCURY 7439-97-6 |AP-42 1.91E-06 8.37E-06 NA NA 1.91E-06 8.37E-06
NICKEL 7440-02-0 |AP-42 1.91E-06 8.37E-06 NA NA 1.91E-06 8.37E-06
SELENIUM 7782-45-2 |AP-42 9.56E-06 4.19E-05 NA NA 9.56E-06 4.19E-05

TOXIC AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL EMISSIONS AFTER CONTROLS / LIMITATIONS

EMISSION
TOXIC AIR POLLUTANT CAS NO. FACTOR Ib/hr Ib/day Ibiyr
BENZO(A)PYRENE 50-32-8 AP-42 1.20E-07 2.87E-06 1.05E-03
ARSENIC 7440-38-2 |AP-42 2.55E-06 6.12E-05 2.23E-02
BERYLLIUM 7440-41-7 |AP-42 1.91E-06 4.59E-05 1.67E-02
CADMIUM 7440-43-9 |AP-42 1.91E-06 4.59E-05 1.67E-02
CHROMIUM VI SoICR6 AP-42 1.91E-06 4.59E-05 1.67E-02
MANGANESE 7439-96-5 |AP-42 3.82E-06 9.17E-05 3.35E-02
MERCURY 7439-97-6 |AP-42 1.91E-06 4.58E-05 1.67E-02
NICKEL 7440-02-0 [AP-42 1.91E-06 4.59E-05 1.67E-02

Attachments: (1) emissions calculations and supporting documentation; (2) indicate all re:
describe how these are monitored and with what frequency; and (3) describe any monitol

quested state and federal enforceable permit limits {e.g. hours of operation, emission rates) and
ring devices, gauges, or test ports for this source.

COMPLETE THIS FORM AND COMPLETE AND ATTACH APPROPRIATE B1 THROUGH B9 FORM FOR EACH SOURCE
Attach Additional Sheets As Necessary
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FORM B2
EMISSION SOURCE (INTERNAL COMBUSTION ENGINES/TURBINES/GENERATORS)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate I B2 I
EMISSION SOURCE DESCRIPTION: Screener Diesel Engine EMISSION SOURCE ID NO: ES-22
CONTROL DEVICE ID NO(S): NA

OPERATING SCENARIO: 1 OF 1 EMISSION POINT (STACK) ID NO(S): EP-22
ENGINE SERVICE | |EMERGENCY | | SPACE HEAT | | ELECTRICAL GENERATION
(CHECK ALL THAT APFLY) | |PEAK SHAVER | v] OTHER (DESCRIBE): __Screener operation
GENERATOR QUTPUT (KW): IANTICIPATED ACTUAL HOURS OF OPERATION (HRS/YR): 2,600
ENGINE OUTPUT {HF): 91 bhp
TYPEICE: | | GASOLINE ENGINE | v | DIESEL ENGINE UP TO 600 HP | DIESEL ENGINE GREATER THAN 600 HP | | DUAL FUEL ENGINE

| | OTHER (DESCRIBE): (compiete below)
ENGINE TYPE [ 1 RICHBURN [7] LEAN BURN
EMISSION REDUCTION MODIFICATIONS | | INJECTION TIMING RETARD | | PREIGNITION CHAMBER COMBUSTION | | OTHER
OR | | STATIONARY GAS TURBINE (complete beiow) | _INATURAL GAS PIPELINE COMPRESSOR OR TURBINE {complete below)
FUEL: | |NATURAL GAS o ENGINE TYPE: [ ]|2-CYCLE LEAN BURN [ J4-CYCLELEAN | TURBINE

| | OTHER (DESCRIBE); [T 14-CYCLE RICH BURN | |OTHER (DESCRIBE): o

CYCLE: | |COGENERATION [ ISIMPLE CONTROLS: | [COMBUSTION MODIFICATIONS (DESCRIZE): -

| IREGENERATIVE [TcomaineD [CJNONSELECTIVE CATALYTIC REDUCTION [[] SELECTIVE CATALYTIC REDUCTION
CONTROLS: | MATER-STEAM INJECTION [JCLEAN BURN AND PRECOMBUSTION CHAMBER | | UNCONTROLLED

[ JUNCONTROLLED | "ILEAN-PREMIX
| |OTHER (SPECIFY):
FUEL USAGE (INCLUDE STARTUP/BACKUP FUEL)
MAXIMUM DESIGN REQUESTED CAPACITY
FUEL TYPE UNITS CAPACITY (UNIT/HR) LIMITATION (UNIT/HR)
Diesel gailons NA

FUEL CHARACTERISTICS (COMPLETE ALL THAT ARE APPLICABLE)

SULFUR CONTENT
FUEL TYPE BTU/UNIT UNITS (% BY WEIGHT)
Diesel 19,300 pounds 0.0015%

MANUFACTURER'S SPECIFIC EMISSION FACTORS (IF AVAILABLE)
POLLUTANT NOX co PM PM10 voc OTHER
EMISSION FACTOR LB/UNIT
UNIT

DESCRIBE METHODS TO MINIMIZE VISIBLE EMISSIONS DURING IDLING, OR LOW LOAD OPERATIONS:

COMMENTS:

Attach Additional Sheets As Necessary
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REVISED 09/22/16

FORM B
SPECIFIC EMISSION SOURCE INFORMATION (REQUIRED FOR ALL SOURCES)

NCDEQ/Division of Air Quality - Application for Air Permit to ConstructiOperate

EMISSION SOURCE DESCRIPTION: Crusher Diese! Engine

EMISSION SOURCE ID NO: ES-23

CONTROL DEVICE ID NO(S): NA

OPERATING SCENARIO | OF

1

EMISSION POINT (STACK) ID NO(S): EP-23

DESCRIBE IN DETAILTHE EMISSION SOURCE PROCESS (ATTACH FLOW DIAGRAM):
Diese!-fired crusher engine. Expected to operate 365 hours per year, however emissions presented below are on 8,760 hour per year operating basis.

[ Coal,wood,oil, gas, other burner (Form B1)

E Int.combustion engine/generator (Form B2)
': Liquid storage tanks (Form B3)

L—_ Woodworking (Form B4)
|: Coatingffinishing/printing (Form B5)
L__ Storage silos/bins (Farm B6)

TYPE OF EMISSION SOURCE (CHECK AND COMPLETE APPROPRIATE FORM B1-B9 ON THE FOLLOWING PAGES):

[ Manuf. of chemicals/coatings/inks (Form B7)

I:Incineration {Form B8)

[ other (Form B9)

START CONSTRUCTION DATE: 2019

DATE MANUFACTURED: 2019

MANUFACTURER / MODEL NO.: TBD

IEXPECTED OP. SCHEDULE: __ 1 HR/DAY

7_DAY/WK 52 WK/YR

IS THIS SOURCE SUBJECT TO? E NSPS (SUBPARTS?): 1]} E— E NESHAP (SUBPARTS?): 2277
PERCENTAGE ANNUAL THROUGHPUT (%): DEC-FEB 25 MAR-MAY 25 JUN-AUG 25 SEP-NOV 25
CRITERIA AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION {AFTER CONTROLS / LIMITS} (BEFORE CONTROLS / LIMITS) (AFTER CONTROLS / LIMITS}
AIR POLLUTANT EMITTED FACTOR Ib/hr tons/yr ib/hr tons/yr Ib/hr tons/yr
PARTICULATE MATTER (PM) NSPS il 1.97E-01 8.64E-01 NA NA 1.97E-01 8.64E-01
PARTICULATE MATTER<10 MICRONS (PM,q) NSPS il 1.97E-01 8.64E-01 NA NA 1.97E-01 8.64E-01
PARTICULATE MATTER<2.5 MICRONS (PM, ) NSPS i 1.97E-01 8.64E-01 NA NA 1.97E-01 8.64E-01
SULFUR DIOXIDE {802} AP-42 3.18E-03 1.39E-02 NA NA 3.18E-03 1.39E-62
NITROGEN OXIDES (NOx) NSPS Il 2.32E+00 1.02E+01 NA NA 2.32E+00 1.02E+01
CARBON MONOXIDE (CO) NSPS 1l 2.47E+00 1.08E+01 NA NA 247E+00 1.08E+01
VOLATILE ORGANIC COMPOUNDS (VOC) AP-42 7.54E-01 3.30E+00 NA NA 7.54E-01 3.30E+00
LEAD AP-42 1.89E-05 8.28E-05 NA NA 1.89E-05 8.28E-05
CO02e GHGRP 3.44E+02 1.50E+03 NA NA 3.44E+02 1.50E+03
HAZARDOUS AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SCURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS
EMISSION {AFTER CONTROLS/ LIMITS) {BEFORE CONTRCLS / LIMITS) (AFTER CONTRCLS / LIMITS)
HAZARDOUS AIR POLLUTANT CAS NO. FACTOR Ib/hr tonsfyr \b/hr tons/yr Ib/hr tonsfyr
1,3-BUTADIENE 106-99-0 AP-42 8.21E-05 3.60E-04 NA NA 8.21E-05 3.60E-04
ACETALDEHYDE 75-07-0 AP-42 1.61E-03 7.05E-03 NA NA 1.61E-C3 7.05E-03
ACROLEIN 107-02-8 AP-42 1.94E-04 8.51E-04 NA NA 1.94E-04 8.51E-04
BENZENE 71-43-2 AP-42 1.96E-03 8.58E-03 NA NA 1.96E-03 8.58E-03
FORMALDEHYDE 50-00-0 AP-42 2.48E-03 1.09E-G2 NA NA 2.48E-03 1.09E-02
TOLUENE 108-88-3 AP-42 8.59E-04 3.76E-03 NA NA 8.59E-04 3.76E-03
XYLENE {MIXED ISOMERS) 1330-20-7 |AP-42 5.99E-04 2.62E-03 NA NA 5.99E-04 2.62E-03
ANTHRACENE 120-12-7 AP-42 3.93E-06 1.72E-05 NA NA 3.93E-06 1.72E-05
ACENAPHTHYLENE 208-96-8 AP-42 1.06E-05 4.65E-05 NA NA 1.06E-05 4.65E-05
ACENAPHTHENE 83-32-9 AP-42 2.98E-06 1.31E-05 NA NA 2.98E-06 1.31E-05
FLUORENE 86-73-7 AP-42 6.13E-05 2.69E-04 NA NA 6.13E-05 2.69E-04
PYRENE 129-00-0 AP-42 1.00E-05 4.40E-05 NA NA 1.00E-05 4.40E-05
TOXIC AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL EMISSIONS AFTER CONTROLS / LIMITATIONS
EMISSION
TOXIC AIR POLLUTANT CAS NO. FACTOR Ibfhr ib/day ib/yr
1,3-BUTADIENE 106-99-0 AP-42 8.21E-05 1.97E-03 7.19E-01
ACETALDEHYDE 75-07-0 AP-42 1.61E-03 3.87E-02 1.41E+01
ACROLEIN 107-02-8 AP-42 1.94E-04 4.66E-03 1.70E+00
BENZENE 71-43-2 AP-42 1.96E-03 4.70E-02 1.72E+01
FORMALDEHYDE 50-00-0 AP-42 2.48E-03 5.95E-02 2.17E+01
TOLUENE 108-88-3 AP-42 8.59E-04 2.06E-02 7.52E+00
XYLENE (MIXED ISOMERS) 1330-20-7 |AP-42 5.99E-04 1.44E-02 5.24E+00

Attach caloulati

(Y]

describe how these are monitored and with what fr

and supporting documentation; (.

2) indicate all

y, and (3)

any

devices, gauges, or tast ports for this source.

requested state and federal enforceable permit limits (e.g. hours of operation, emission rates) and

COMPLETE THIS FORM AND COMPLETE AND ATTACH APPROPRIATE B1 THROUGH B9 FORM FOR EACH SOURCE
Attach Additional Sheets As Necessary
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FORM B (Cont.)
SPECIFIC EMISSION SOURCE INFORMATION (REQUIRED FOR ALL SOURCES)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate I B
|EMISSION SOURCE DESCRIPTION: Crusher Diesel Engine EMISSION SOURCE ID NO: ES-23
CONTROL DEVICE ID NO(S): NA
OPERATING SCENARIO 1 OF 1 _ EMISSION POINT (STACK) ID NO(S): EP-23
HAZARDOUS AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL POTENTIAL EMISSIONS

EMISSION (AFTER CONTROLS / LIMITS) (BEFORE CONTROLS / LIMITS) (AFTER CONTROLS / LIMITS)
HAZARDOUS AIR POLLUTANT CAS NO. FACTOR Ib/hr tons/yr Ib/hr tons/yr Ib/hr tonsfyr
BENZO(G,H,)PERYLENE 191-24-2 AP-42 1.03E-06 4.50E-06 NA NA 1.03E-06 4.50E-06
NAPHTHALENE 91-20-3 AP-42 1.78E-04 7.80E-04 NA NA 1.78E-04 7.80E-04
PHENANTHRENE 85-01-8 AP-42 6.17E-05 2.70E-04 NA NA 6.17E-05 2.70E-04
BENZ(A)ANTHRACENE 56-55-3 AP-42 3.53E-06 1.55E-05 NA NA 3.53E-06 1.55E-05
BENZO(A)PHENANTHRENE (CHRYSENE) 218-01-9 AP-42 7.41E-07 3.25E-06 NA NA 7.41E-07 3.25E-06
BENZO(A)PYRENE 50-32-8 AP-42 3.95E-07 1.73E-06 NA NA 3.95E-07 1.73E-06
BENZO(B)FLUORANTHENE 205-99-2 AP-42 2.08E-07 9.12E-07 NA NA 2.08E-07 9.12E-07
BENZO(J,K)FLUORENE (FLUORANTHENE) 206-44-0 AP-42 1.60E-05 7.00E-05 NA NA 1.60E-05 7.00E-05
BENZO(K)FLUORANTHENE 207-08-9 AP-42 3.26E-07 1.43E-06 NA NA 3.26E-07 1.43E-06
DIBENZO{A,H)ANTHRACENE 53-70-3 AP-42 1.22E-06 5.36E-06 NA NA 1.22E-06 5.36E-06
INDENO(1,2,3-CD)PYRENE 193-39-5 AP-42 7.88E-07 3.45E-06 NA NA 7.88E-07 3.45E-06
ARSENIC 7440-38-2 |AP-42 8.40E-06 3.68E-05 NA NA 8.40E-06 3.68E-05
BERYLLIUM 7440-41-7 |AP-42 6.30E-06 2.76E-05 NA NA 6.30E-06 2.76E-05
CADMIUM 7440-43-9 |AP-42 6.30E-06 2.76E-05 NA NA 6.30E-06 2.76E-05
CHROMIUM SolCR6 AP-42 6.30E-06 2.76E-05 NA NA 6.30E-06 2.76E-05
LEAD 7439-92-1 |AP-42 1.89E-05 8.28E-05 NA NA 1.89E-05 8.28E-05
MANGANESE 7439-96-5 |AP-42 1.26E-05 5.52E-05 NA NA 1.26E-05 5.52E-05
MERCURY 7439-97-6  |AP-42 6.30E-06 2.76E-05 NA NA 6.30E-06 2.76E-05
NICKEL 7440-02-0 |AP-42 6.30E-06 2.76E-05 NA NA 6.30E-06 2.76E-05
SELENIUM 7782-49-2 |AP-42 3.15E-05 1.38E-04 NA NA 3.15E-05 1.38E-04

TOXIC AIR POLLUTANT EMISSIONS INFORMATION FOR THIS SOURCE
SOURCE OF EXPECTED ACTUAL EMISSIONS AFTER CONTROLS / LIMITATIONS

EMISSION
TOXIC AIR POLLUTANT CAS NO. FACTOR Ib/hr Ib/day Ib/yr
BENZO(A)PYRENE 50-32-8 AP-42 3.95E-07 9.48E-06 3.46E-03
ARSENIC 7440-38-2 |AP-42 8.40E-06 2.02E-04 7.36E-02
BERYLLIUM 7440-41-7 |AP-42 6.30E-06 1.51E-04 5.52E-02
CADMIUM 7440-43-9 |AP-42 6.30E-06 1.51E-04 5.52E-02
CHROMIUM VI SolCR6 AP-42 6.30E-06 1.51E-04 5.52E-02
MANGANESE 7439-86-5 |AP-42 1.26E-05 3.02E-04 1.10E-01
MERCURY 7439-97-6 |AP-42 6.30E-06 1.51E-04 5.52E-02
NICKEL 7440-02-0 [AP-42 6.30E-06 1.51E-04 5.52E-02

Attachments: (1) emissions calculations and supporting documentation; (2) indicate all requested state and federal enforceable permit limits (e.g. hours of operation, emission rates) and

describe how these are monitored and with what frequency; and (3) describe any monitoring devices, gauges, or test ports for this source.

COMPLETE THIS FORM AND COMPLETE AND ATTACH APPROPRIATE B1 THROUGH B9 FORM FOR EACH SOURCE
Attach Additional Sheets As Necessary
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FORM B2
EMISSION SOURCE (INTERNAL COMBUSTION ENGINES/TURBINES/GENERATORS)

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate I B2
EMISSION SOURCE DESCRIPTION: Crusher Diesel Engine EMISSION SOURCE ID NO: ES-23
CONTROL DEVICE ID NO(S): NA
OPERATING SCENARIO: 1 ____OF 1 EMISSION POINT (STACK) ID NO(S): EP-23
ENGINE SERVICE | 1 EMERGENCY [ IsPACE HEAT | ELECTRICAL GENERATION
(CHECK ALL THAT APPLY) | | PEAK SHAVER [VIOTHER (DESCRIBE): _Crusher operation
GENERATOR QUTPUT (KW): |anTiciPATED ACTUAL HOURS OF OPERATION {HRS/YR): 365
ENGINE OUTPUT (HP): 300 bhp
TYPEICE: | IGASOLINE ENGINE [“IDIESEL ENGINE UPTOB00HP | | DIESEL ENGINE GREATER THAN 600 HP | | DUAL FUEL ENGINE
| JoTHER (DESCRIBE): {complete below)
ENGINE TYPE | | RICH BURN | [LEAN BURN
EMISSION REDUCTION MODIFICATIONS | |INJECTION TIMING RETARD | | PREIGNITION CHAMBER COMBUSTION | | OTHER
OR | | STATIONARY GAS TURBINE (complete belew) | | NATURAL GAS PIPELINE COMPRESSOR OR TURBINE (complete below)
FUEL: | | NATURAL GAS [ oL ENGINE TYPE: [ ] 2-CYCLE LEAN BURN [14-CYCLELEAN [ |TURBINE
[] OTHER (DESCRIBE}:; [ 1 4-CcYCLE RICH BURN ["1 OTHER (DESCRIBE): _
CYCLE: | COGENERATION  [T]sIMPLE CONTROLS: | | COMBUSTION MODIFICATIONS (DESCRISE):
[T REGENERATIVE [ |cOMBINED [CINONSELECTIVE CATALYTIC REDUCTION [(ISELECTIVE CATALYTIC REDUCTION
CONTROLS: | MWATER-STEAM INJECTION [IcLEAN BURN AND PRECOMBUSTION CHAMBER | TUNCONTROLLED
| JUNCONTROLLED | | LEANPREMIX
| IOTHER (SPECIFY).

FUEL USAGE (INCLUDE STARTUP/BACKUP FUEL)

MAXIMUM DESIGN REQUESTED CAPACITY
FUEL TYPE UNITS CAPACITY (UNIT/HR) LIMITATION {UNIT/HR)
Diese! gallons NA

FUEL CHARACTERISTICS (COMPLETE ALL THAT ARE APPLICABLE)

SULFUR CONTENT
FUEL TYPE BTU/UNIT UNITS (% BY WEIGHT)
Diesel 19,300 pounds 0.0015%

MANUFACTURER'S SPECIFIC EMISSION FACTORS (IF AVAILABLE)
POLLUTANT NOX co PM PM10 vOoC OTHER
EMISSION FACTOR LB/UNIT
UNIT
DESCRIBE METHODS TO MINIMIZE VISIBLE EMISSIONS DURING IDLING, OR LOW LOAD OPERATIONS:

COMMENTS:

Attach Additional Sheets As Necessary
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FORM D1

FACILITY-WIDE EMISSIONS SUMMARY

REVISED 09/22/16

NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate

[ ]

CRITERIA AIR POLLUTANT EMISSIONS INFORMATION - FACILITY-WIDE

EMISSIONS POTENTIAL EMISSIONS POTENTIAL EMISSIONS
(AFTER CONTROLS / (BEFORE CONTROLS / (AFTER CONTROLS /
LIMITATIONS) LIMITATIONS) LIMITATIONS)

AIR POLLUTANT EMITTED tons/yr tons/yr tons/yr
PARTICULATE MATTER (PM) 144 NA 144
PARTICULATE MATTER < 10 MICRONS (PM,q) 131 NA 131
PARTICULATE MATTER < 2.5 MICRONS (PM, 5) 75.1 NA 75.1
SULFUR DIOXIDE (SOy) 112 NA 112
NITROGEN OXIDES (NOx) 222 NA 222
CARBON MONOXIDE (CQ) 112 NA 112
VOLATILE ORGANIC COMPOUNDS (VOC) 14.1 NA 14.1

LEAD 1.28E-03 NA 1.28E-03
GREENHOUSE GASES (GHG) (SHORT TONS - CO2e) 156,869 NA 156,869
OTHER (H2504) 4.38E-01 NA 4.38E-01

HAZARDOUS AIR POLLUTANT EMISSIONS ]NFO_RMATION - FACILITY-WIDE
EMISSIONS POTENTIAL EMISSIONS POTENTIAL EMISSIONS
(AFTER CONTROLS / (BEFORE CONTROLS / (AFTER CONTROLS /
LIMITATIONS) LIMITATIONS) LIMITATIONS)

HAZARDOUS AIR POLLUTANT EMITTED CAS NO. tons/yr tons/yr tons/yr
1,3-Butadiene 106-99-0 4.69E-04 NA 4.69E-04
Acetaldehyde 75-07-0 9.19E-03 NA 9.19E-03
Acrolein 107-02-8 1.11E-03 NA 1.11E-03
Benzene 71-43-2 1.12E-02 NA 1.12E-02
Formaidehyde 50-00-0 1.41E-02 NA 1.41E-02
Toluene 108-88-3 4.90E-03 NA 4.90E-03
Xylene (Mixed Isomers) 1330-20-7 3.42E-03 NA 3.42E-03
Anthracene 120-12-7 2.24E-05 NA 2.24E-05

TOXIC AIR POLLUTANT EMISSIONS INFORMATION - FACILITY-WIDE

INDICATE REQUESTED ACTUAL EMISSIONS AFTER CONTROLS / LIMITATIONS. EMISSIONS AB
NCAC 2Q .0711 MAY REQUIRE AIR DISPERSION MODELING. USE NETTING FORM D2 IF NECES

OVE THE TOXIC PERMIT EMISSION RATE (TPER) IN 15A
SARY.

Modeling Required ?

TOXIC AIR POLLUTANT EMITTED CAS NO, Ib/hr Ib/day Ib/year Yes No
H2S04 7664-93-9 1.00E-01 2.40E+00 8.76E+02 X

1,3-Butadiene 106-99-0 1.07E-04 2.57E-03 9.37E-01 X
Acetaldehyde 75-07-0 2.10E-03 5.04E-02 1.84E+01 X
Acrolein 107-02-8 2.53E-04 6.08E-03 2.22E+00 X
Benzene 71-43-2 2.55E-03 6.13E-02 2.24E+01 X

Formaldehyde 50-00-0 3.23E-03 7.75E-02 2.83E+01 X
Toluene 108-88-3 1.12E-03 2.69E-02 9.81E+00 X
Xylene (Mixed Isomers) 1330-20-7 7.80E-04 1.87E-02 6.83E+00 X
Benza(a)Pyrene 50-32-8 5.15E-07 1.23€-05 4.51E-03 X
COMMENTS

Attach Additional Sheets As Necessary
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REVISED 09/22/16

FORM D1 (Cont.)

FACILITY-WIDE EMISSIONS SUMMARY

NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate

[ o]

HAZARDOUS AIR POLLUTANT EMISSIONS INFORMATION - FACILITY-WIDE

EMISSIONS POTENTIAL EMISSIONS POTENTIAL EMISSIONS
(AFTER CONTROLS / (BEFORE CONTROLS / (AFTER CONTROLS /
LIMITATIONS) LIMITATIONS) LIMITATIONS)

HAZARDOUS AIR POLLUTANT EMITTED CAS NO. tonsfyr tons/yr tons/yr

Acenaphthylene 208-96-8 6.07E-05 NA 6.07E-05
Acenaphthene 83-32-9 1.70E-05 NA 1.70E-05
Fluorene 86-73-7 3.50E-04 NA 3.50E-04
Pyrene 129-00-0 5.73E-05 NA 5.73E-05
Benzo(g,h,i)Perylene 191-24-2 5.86E-06 NA 5.86E-06
Naphthalene 91-20-3 1.02E-03 NA 1.02E-03
Phenanthrene 85-01-8 3.52E-04 NA 3.52E-04
Benz(a)Anthracene 56-55-3 2.01E-05 NA 2.01E-05
Benzo(a)Phenanthrene (Chrysene) 218-01-9 4.23E-06 NA 4.23E-06
Benzo(a)Pyrene 50-32-8 2.25E-06 NA 2.25E-06
Benzo(b)Fluoranthene 205-99-2 1.19E-06 NA 1.19E-06
Benzo(j,k)Fluorene (Fluoranthene) 206-44-0 9.12E-05 NA 9.12E-05
Benzo(k)Fluoranthene 207-08-9 1.86E-06 NA 1.86E-06
Dibenzo(a,h)Anthracene 53-70-3 6.99E-06 NA 6.99E-06
Indeno(1,2,3-CD)Pyrene 193-39-5 4.50E-06 NA 4.50E-06
Antimony 7440-36-0 5.67E-04 NA 5.67E-04
Arsenic 7440-38-2 4.38E-03 NA 4.38E-03
Beryliium 7440-41-7 2.63E-04 NA 2.63E-04
Cadmium 7440-43-9 7.37E-05 NA 7.37E-05
Chromium 7440-47-3 1.46E-03 NA 1.46E-03
Chromium V| SolCR6 7.16E-05 NA 7.16E-05
Cobalt 7440-48-4 7.94E-04 NA 7.94E-04
Lead 7439-92-1 1.28E-03 NA 1.28E-03
Manganese 7439-96-5 6.10E-03 NA 6.10E-03
Mercury 7439-97-6 5.41E-05 NA 5.41E-05
Nickel 7440-02-0 1.62E-03 NA 1.62E-03
Selenium 7782-49-2 1.21E-03 NA 1.21E-03

TOXIC AIR POLLUTANT EMISSIONS INFORMATION - FACILITY-WIDE

INDICATE REQUESTED ACTUAL EMISSIONS AFTER CONTR
NCAC 2Q .0711 MAY REQUIRE AIR DISPERSION MODELING

OLS / LIMITATIONS. EMISSIONS ABOVE THE TOXIC PERMIT
. USE NETTING FORM D2 IF NECESSARY.

EMISSION RATE (TPER) IN 15A

Modeling Required ?
TOXIC AIR POLLUTANT EMITTED CAS NO. Ib/hr Ib/day Ib/year Yes No
Arsenic 7440-38-2 1.00E-03 2.40E-02 8.76E+00 X
Beryllium 7440-41-7 6.01E-05 1.44E-03 5.26E-01 X
Cadmium 7440-43-9 1.68E-05 4.04E-04 147E-01 X
Chromium V! SolCR6 2.46E-05 5.90E-04 2.15E-01 X
Manganese 7439-96-5 1.39E-03 3.34E-02 1.22E+01 X
Mercury 7439-97-6 1.24E-05 2.97E-04 1.08E-01 X
Nickel 7440-02-0 3.69E-04 8.86E-03 3.23E+00 X
[COMMENTS:

For the TPER analysis, chromium emissions from fuel firing are classified as soluble chromate compounds, as chromium (V1) equivalent.

Attach Additional Sheets As Necessary
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FORM D5
TECHNICAL ANALYSIS TO SUPPORT PERMIT APPLICATION

REVISED 09/22/16 NCDEQ/Division of Air Quality - Application for Air Permit to Construct/Operate | D5

PROVIDE DETAILED TECHNICAL CALCULATIONS TO SUPPORT ALL EMISSION, CONTROL, AND REGULATORY
DEMONSTRATIONS MADE IN THIS APPLICATION. INCLUDE A COMPREHENSIVE PROCESS FLOW DIAGRAM AS
NECESSARY TO SUPPORT AND CLARIFY CALCULATIONS AND ASSUMPTIONS. ADDRESS THE
FOLLOWING SPECIFIC ISSUES ON SEPARATE PAGES:

SPECIFIC EMISSIONS SOURCE (EMISSION INFORMATION) (FORM B and B1 through B9) - SHOW CALCULATIONS USED, INCLUDING EMISSION FACTORS,
MATERIAL BALANCES, AND/OR OTHER METHODS FROM WHICH THE POLLUTANT EMISSION RATES IN THIS APPLICATION WERE DERIVED. INCLUDE
CALCULATION OF POTENTIAL BEFORE AND, WHERE APPLICABLE, AFTER CONTROLS. CLEARLY STATE ANY ASSUMPTIONS MADE AND PROVIDE ANY
REFERENCES AS NEEDED TO SUPPORT MATERIAL BALANCE CALCULATIONS.

SPECIFIC EMISSION SOURCE (REGULATORY INFORMATION)FORM E2 - TITLE V ONLY) - PROVIDE AN ANALYSIS OF ANY REGULATIONS APPLICABLE TO
INDIVIDUAL SOURCES AND THE FACILITY AS A WHOLE. INCLUDE A DISCUSSION OUTING METHODS (e.g. FOR TESTING AND/OR MONITORING
REQUIREMENTS) FOR COMPLYING WITH APPLICABLE REGULATIONS, PARTICULARLY THOSE REGULATIONS LIMITING EMISSIONS BASED ON PROCESS
RATES OR OTHER OPERATIONAL PARAMETERS. PROVIDE JUSTIFICATION FOR AVOIDANCE OF ANY FEDERAL REGULATIONS (PREVENTION OF
SIGNIFICANT DETERIORATION (PSD), NEW SOURCE PERFORMANCE STANDARDS (NSPS), NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR
POLLUTANTS (NESHAPS), TITLE V), INCLUDING EXEMPTIONS FROM THE FEDERAL REGULATIONS WHICH WOULD OTHERWISE BE APPLICABLE TO THIS
FACILITY. SUBMIT ANY REQUIRED INFORMATION TO DOCUMENT COMPLIANCE WITH ANY REGULATIONS. INCLUDE EMISSION RATES CALCULATED IN
ITEM "A" ABOVE, DATES OF MANUFACTURE, CONTROL EQUIPMENT, ETC. TO SUPPORT THESE CALCULATIONS.

CONTROL DEVICE ANALYSIS (FORM C and C1 through C$) - PROVIDE A TECHNICAL EVALUATION WITH SUPPORTING REFERENCES FOR ANY CONTROL
EFFICIENCIES LISTED ON SECTION C FORMS, OR USED TO REDUCE EMISSION RATES IN CALCULATIONS UNDER ITEM "A" ABOVE. INCLUDE PERTINENT
OPERATING PARAMETERS (e.g. OPERATING CONDITIONS, MANUFACTURING RECOMMENDATIONS, AND PARAMETERS AS APPLIED FOR IN THIS
APPLICATION) CRITICAL TO ENSURING PROPER PERFORMANCE OF THE CONTROL DEVICES). INCLUDE AND LIMITATIONS OR MALFUNCTION POTENTIAL
FOR THE PARTICULAR CONTROL DEVICES AS EMPLOYED AT THIS FACILITY. DETAIL PROCEDURES FOR ASSURING PROPER OPERATION OF THE
CONTROL DEVICE INCLUDING MONITORING SYSTEMS AND MAINTENANCE TO BE PERFORMED.

PROCESS AND OPERATIONAL COMPLIANCE ANALYSIS - (FORM E3 - TITLE V ONLY) - SHOWING HOW COMPLIANCE WILL BE ACHIEVED WHEN USING
PROCESS, OPERATIONAL, OR OTHER DATA TO DEMONSTRATE COMPLIANCE. REFER TO COMPLIANCE REQUIREMENTS IN THE REGULATORY ANALYSIS
IN ITEM "B" WHERE APPROPRIATE. LIST ANY CONDITIONS OR PARAMETERS THAT CAN BE MONITORED AND REPORTED TO DEMONSTRATE
COMPLIANCE WITH THE APPLICABLE REGULATIONS.

PROFESSIONAL ENGINEERING SEAL - PURSUANT TO 15A NCAC 2Q .0112 "APPLICATION REQUIRING A PROFESSIONAL ENGINEERING SEAL "
A PROFESSIONAL ENGINEER REGISTERED IN NORTH CAROLINA SHALL BE REQUIRED TO SEAL TECHNICAL PORTIONS OF THIS APPLICATION FOR

NEW SOURCES AND MODIFICATIONS OF EXISTING SOURCES. (SEE INSTRUCTIONS FOR FURTHER APPLICABILITY).

1 Amy M. Marshail. #.E. attest that this application for the Cape Fear STAR® Facility

has been reviewed by me and is accurate, complete and consistent with the information supplied

in the engineering plans, calculations, and all other supporting documentation fo the best of my knowledge. | further attest that to the best of my knowledge the proposed
design has been prepared in accordance with the applicable regulations. Although certain portions of this submittal package may have been developed by other
professionals, inclusion of these materials under my seal signifies that | have reviewed this material and have judged it to be consistent with the proposed design. Note:
In accordance with NC General Statutes 143-215.6A and 143-215.6B, any person who knowingly makes any false statement, representation, or certification in any
application shall be guifty of a Class 2 misdemeanor which may include a fine not to exceed $10,000 as well as civil penalties up to $25,000 per violation.

(PLEASE USE BLUE INK TO COMPLETE THE FOLLOWING) PLACE NORTH CAROLINA SEAL HERE
NAME: Amy M. Marshail. 2.E.

DATE: I ASENE

COMPANY: AECOM Téchﬂicai Services of NC. inc.

ADDRESS: 18600 Perimeter Park Dr.. Morrisville NC 27550

TELEPHONE: 919-461-1257

SIGNATURE: [ _ g

PAGES CERTIFIED: Apjendix 4 & Appandlix 8 -

{IDENTIFY ABOVE EACH PERMIT FORM AND ATTACHMENT
THAT IS BEING CERTIFIED BY THIS SEAL)
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Project Emissions Calculations
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Duke Energy Progress, LLC
Cape Fear STAR® Project

Summary of Facility-Wide Potential Emissions

Ash Basin Unloading Pile Screener Screener Diesel Engine’
Pollutant HAP TAP (ES-15, EP-15) (ES-3, EP-3) (ES-19, EP-19) (ES-22, EP-22)
Ibbhr | Ibiday |  Ibiyr | tonsyr Ibhr | Ibiday | lbiyr |  toniyr ishr [ Ibiday | Ibiyr | toniyr e [ Ibiday | by tonlyr
Criteria Pollutants
PM 4.78E-02 1.15E+00 4.19E+02 2.09E-01 1.68E-04 4.03E-03 1.47E+00 7.35E-04 3.63E-01 8.71E+00 3.18E+03 1.59E+00 5.98E-02 1.44E+00 5.24E+02 2.62E-01
PM10 2.39E-02 5.74E-01 2.09E+02 1.05E-01 8.39E-05 2.01E-03 7.35E-01 3.67E-04 1.22E-01 2.93E+00 1.07E+03 5.35E-01 5.98E-02 1.44E+00 5.24E+02 2.62E-01
PM2.5 3.59E-03 8.61E-02 3.14E+01 1.57E-02 1.26E-05 3.02E-04 1.10E-01 5.51E-05 8.25E-03 1.98E-01 7.23E+01 3.61E-02 5.98E-02 1.44E+00 5.24E+02 2.62E-01
co 7.48E-01 1.80E+01 6.55E+03 3.28E+00
NOx 7.03E-01 1.69E+01 6.16E+03 3.08E+00
S0O2 9.65E-04 2.32E-02 8.45E+00 4.23E-03
Lead H 7.66E-07 1.84E-05 6.71E-03 3.35E-06 2.69E-09 6.44E-08 2.35E-05 1.18E-08 5.81E-06 1.39E-04 5.09E-02 2.55E-05 5.73E-06 1.38E-04 5.02E-02 2.51E-05
VOC 2.29E-01 5.49E+00 2.00E+03 1.00E+00
Greenhouse Gases
c02 1.04E+02 2.49E+03 9.10E+05 4.55E+02
Methane 4.21E-03 1.01E-01 3.69E+01 1.85E-02
N20 8.43E-04 2.02E-02 7.38E+00 3.69E-03
CO2e 1.04E+02 2.50E+03 9.13E+05 4.56E+02
Inorganic, Non-metal Compounds
H2504 [T | [ | 1
Organic Compounds
1,3-Butadiene H T 2.49E-05 5.98E-04 2.18E-01 1.09E-04
Acetaldehyde H T 4.89E-04 1.17E-02 4.28E+00 2.14E-03
Acrolein H T 5.89E-05 1.41E-03 5.16E-01 2.58E-04
Benzene H T 5.94E-04 1.43E-02 5.21E+00 2.60E-03
Fomaldehyde H T 7.52E-04 1.80E-02 6.58E+00 3.29E-03
Toluene H T 2.61E-04 6.25E-03 2.28E+00 1.14E-03
Xylene (Mixed Isomers) H T 1.82E-04 4.36E-03 1.59E+00 7.95E-04
PAH/POM
Anthracene H 1.19E-06 2.86E-05 1.04E-02 5.22E-06
Acenaphthylene H 3.22E-06 7.74E-05 2.82E-02 1.41E-05
Acenaphthene H 9.05E-07 2.17E-05 7.92E-03 3.96E-06
Flucrene H 1.86E-05 4.46E-04 1.63E-01 8.15E-05
Pyrene H 3.04E-06 7.31E-05 2.67E-02 1.33E-05
Benzo(g.h,i)Peryiene H 3.11E-07 7.48E-06 2.73E-03 1.36E-06
Naphthalene H 5.40E-05 1.30E-03 4.73E-01 2.37E-04
Phenanthrene H 1.87E-05 4.49E-04 1.64E-01 8.20E-05
Benz{a)Anthracene H 1.07E-06 2.57E-05 9.37E-03 4.69E-06
Benzo(a)Phenanthrene (Chrysene) H 2.25E-07 5.40E-06 1.97E-03 9.85E-07
Benzo(a)Pyrene H T 1.20E-07 2.87E-06 1.05E-03 5.25E-07
Benzo(b)Fluoranthene H 6.31E-08 1.52E-06 5.53E-04 2.76E-07
Benzo{j,k)Fluorene (Fluoranthene) H 4.85E-06 1.16E-04 4.25E-02 2.12E-05
Benzo(k)Fluoranthene H 9.87E-08 2.37E-06 8.65E-04 4.32E-07
Dibenzo(a,h)Anthracene H 3.71E-07 8.91E-06 3.25E-03 1.63E-06
Indeno(1,2,3-CD)Pyrene H 2.39E-07 5.73E-06 2.09E-03 1.05E-06
Metals
Antimony H 3.73E-07 8.95E-06 3.27E-03 1.63E-06 1.31E-09 3.14E-08 1.16E-05 5.73E-09 2.83E-06 6.80E-05 2.48E-02 1.24E-05
Arsenic H T 2.86E-06 6.85E-05 2.50E-02 1.25E-05 1.00E-08 2.40E-07 8.77E-05 4.39E-08 2.17E-05 5.20E-04 1.90E-01 9.49E-05 2.55E-06 6.12E-05 2.23E-02 1.12E-05
Benyllium H T 1.49E-07 3.57E-06 1.30E-03 6.52E-07 5.22E-10 1.25E-08 4.57E-06 2.28E-09 1.13E-06 2.71E-05 9.89E-03 4.94E-06 1.91E-06 4.59E-05 1.67E-02 8.37E-06
Cadmium H T 2.30E-08 5.51E-07 2.01E-04 1.01E-07 8.05E-11 1.93E-09 7.05E-07 3.53E-10 1.74E-07 4.18E-06 1.53E-03 7.63E-07 1.91E-06 4.59E-05 1.67E-02 8.37E-06
Chromium H 9.06E-07 2.18E-05 7.94E-03 3.97E-06 3.18E-09 7.63E-08 2.78E-05 1.39E-08 6.88E-06 1.65E-04 6.03E-02 3.01E-05 1.91E-06 4.59E-05 1.67E-02 8.37E-06
Chromium VI H T 4.74E-08 1.14E-06 4.15E-04 2.07E-07 1.66E-10 3.99E-09 1.45E-06 7.27E-10 3.59E-07 8.62E-08 3.15E-03 1.67E-06
Cobalt H 5.15E-07 1.24E-05 4.51E-03 2.26E-06 1.81E-09 4.34E-08 1.58E-05 7.91E-09 3.91E-06 9.38E-05 3.42E-02 1.71E-05
Lead H 7.66E-07 1.84E-05 6.71E-03 3.35E-06 2.69E-09 6.44E-08 2.35E-05 1.18E-08 5.81E-06 1.39E-04 5.09E-02 2.55E-05 5.73E-06 1.38E-04 5.02E-02 2.51E-05
Manganese H T 3.73E-06 8.95E-05 3.27E-02 1.63E-05 1.31E-08 3.14E-07 1.16E-04 5.73E-08 2.83E-05 6.79E-04 2.48E-01 1.24E-04 3.82E-06 9.17E-05 3.35E-02 1.67E-05
Mercury H T 1.20E-08 2.87E-07 1.06E-04 5.24E-08 4.19E-11 1.01E-09 3.67E-07 1.84E-10 9.08E-08 2.18E-06 7.95E-04 3.97E-07 1.91E-06 4.59E-05 1.67E-02 8.37E-06
Nickel H T 1.02E-06 2.45E-05 8.95E-03 4.47E-06 3.58E-09 8.60E-08 3.14E-05 1.57E-08 7.75E-06 1.86E-04 6.79E-02 3.40E-05 1.91E-06 4.59E-05 1.67E-02 8.37E-06
Selenium H 6.73E-07 1.62E-05 5.90E-03 2.95E-06 2.36E-09 5.66E-08 2.07E-05 1.03E-08 5.11E-06 1.23E-04 4.47E-02 2.24E-05 9.56E-06 2.29E-04 8.37E-02 4.19E-05
Maximum Individual HAP 3.73E-06 8.95E-05 3.27E-02 1.63E-05 1.31E-08 3.14E-07 1.15E-04 5.73E-08 2.83E-05 6.79E-04 2.48E-01 1.24E-04 7.562E-04 1.80E-02 6.58E+00 3.29E-03
Total HAP Emissions 1.11E-05 2.66E-04 9.70E-02 4.85E-05 3.88E-08 9.32E-07 3.40E-04 1.70E-07 8.40E-05 2.02E-03 7.36E-01 3.68E-04 2.50E-03 6.00E-02 2.19E+01 1.09E-02

1 - In the TPER Analysis, chromium emissions from fuel firing are classified as soluble

chromate compounds, as chromium (V1) equivalent.
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Duke Energy Progress, LLC
Cape Fear STAR® Project

Summary of Facility-Wide Potential Emissions

Crusher Crusher Diesel m:a__._md Haul Roads (Loaded) Haul Roads (Unloaded)
Pollutant HAP TAP (ES-20, EP-20) (ES-23, EP-23) (ES-21, EP-21) (ES-21, EP-21)
ibhr | Ibiday Iblyr | toniyr ibthr [ Ibiday | Ibiyr tonlyr To/hr Ib/day Ibiyr tonlyr Ib/hr | Ib/day Ibiyr | toniyr
Criteria Pollutants
PM 1.98E-01 4.75E+00 1.73E+03 8.67E-01 1.97E-01 4.73E+00 1.73E+03 8.64E-01 1.18E-01 2.83E+00 1.03E+03 5.16E-01 8.62E-02 2.07E+00 7.55E+02 3.78E-01
PM10 8.91E-02 2.14E+00 7.81E+02 3.90E-01 1.97E-01 4.73E+00 1.73E+03 8.64E-01 3.04E-02 7.29E-01 2.66E+02 1.33E-01 2.22E-02 5.34E-01 1.95E+02 9.74E-02
PM2.5 1.65E-02 3.96E-01 1.45E+02 7.23E-02 1.97E-01 4.73E+00 1.73E+03 8.64E-01 3.04E-03 7.30E-02 2.67E+01 1.33E-02 2.23E-03 5.35E-02 1.95E+01 9.76E-03
cO 2.47E+00 5.92E+01 2.16E+04 1.08E+01
NOx 2.32E+00 5.56E+01 2.03E+04 1.02E+01
S02 3.18E-03 7.64E-02 2.79E+01 1.39E-02
Lead H 3.17E-06 7.61E-05 2.78E-02 1.39E-05 1.89E-05 4.54E-04 1.66E-01 8.28E-05
voc 7.54E-01 1.81E+01 6.61E+03 3.30E+00
Greenhouse Gases
co2 3.42E+02 8.22E+03 3.00E+06 1.50E+03
Methane 1.39E-02 3.33E-01 1.22E+02 6.08E-02
N20 2.78E-03 6.67E-02 2.43E+01 1.22E-02
CO2e 3.44E+02 8.25E+03 3.01E+06 1.50E+03
Inorganic, Non-metal Compounds
H2504 [T | |
Organic Compounds
1,3-Butadiene H T 8.21E-05 1.97E-03 7.19E-01 3.60E-04
Acetaldehyde H T 1.61E-03 3.87E-02 1.41E+01 7.05E-03
Acrolein H T 1.94E-04 4.66E-03 1.70E+00 8.51E-04
Benzene H T 1.96E-03 4.70E-02 1.72E+01 8.58E-03
Formaldehyde H T 2.48E-03 5.95E-02 2.17E+01 1.09E-02
Toluene H T 8.59E-04 2.06E-02 7.52E+00 3.76E-03
Xylene {(Mixed Isomers) H T 5.99E-04 1.44E-02 5.24E+00 2.62E-03
PAH/POM
Anthracene H 3.93E-06 9.42E-05 3.44E-02 1.72E-05
Acenaphthylene H 1.06E-05 2.55E-04 9.31E-02 4.65E-05
Acenaphthene H 2.98E-06 7.16E-05 2.61E-02 1.31E-05
Fluorene H 6.13E-05 1.47E-03 5.37E-01 2.69E-04
Pyrene H 1.00E-05 2.41E-04 8.79E-02 4.40E-05
Benzo(g,h,))Perylene H 1.03E-06 2.46E-05 9.00E-03 4.50E-06
Naphthalene H 1.78E-04 4.27E-03 1.56E+00 7.80E-04
Phenanthrene H 6.17E-05 1.48E-03 5.41E-01 2.70E-04
Benz(a)Anthracene H 3.53E-06 8.47E-05 3.09E-02 1.55E-05
Benzo{a)Phenanthrene (Chrysene) H 7.41E-07 1.78E-05 6.49E-03 3.25E-06
Benzo(a)Pyrene H T 3.95E-07 9.48E-06 3.46E-03 1.73E-06
Benzo(b)Fluoranthene H 2.08E-07 4.99E-06 1.82E-03 9.12E-07
Benzo(j.k)Fluorene {Fluoranthene) H 1.60E-05 3.84E-04 1.40E-01 7.00E-05
Benzo(k)Fluoranthene H 3.26E-07 7.81E-06 2.85E-03 1.43E-06
Dibenzo(a,h)Anthracene H 1.22E-06 2.94E-05 1.07E-02 5.36E-06
Indeno(1,2,3-CD)Pyrene H 7.88E-07 1.89E-05 6.90E-03 3.45E-06
Metals
Antimony H 1.54E-06 3.71E-05 1.35E-02 6.76E-06
Arsenic H T 1.18E-05 2.84E-04 1.04E-01 5.18E-05 8.40E-06 2.02E-04 7.36E-02 3.68E-05
Beryllium H T 6.16E-07 1.48E-05 5.39E-03 2.70E-06 6.30E-06 1.51E-04 5.52E-02 2.76E-05
Cadmium H T 9.50E-08 2.28E-06 8.33E-04 4.16E-07 6.30E-06 1.51E-04 5.52E-02 2.76E-05
Chromium H 3.75E-06 9.01E-05 3.29E-02 1.64E-05 6.30E-06 1.51E-04 5.52E-02 2.76E-05
Chromium VI H T 1.96E-07 4.70E-06 1.72E-03 8.59E-07
Caobalt H 2.13E-06 5.12E-05 1.87E-02 9.34E-06
Lead H 3.17E-06 7.61E-05 2.78E-02 1.39E-05 1.89E-05 4.54E-04 1.66E-01 8.28E-05
Manganese H T 1.64E-05 3.71E-04 1.35E-01 6.76E-05 1.26E-05 3.02E-04 1.10E-01 5.52E-05
Mercury H T 4.95E-08 1.19E-06 4.34E-04 2.17E-07 6.30E-06 1.51E-04 5.52E-02 2.76E-05
Nickel H T 4.23E-06 1.02E-04 3.70E-02 1.85E-05 6.30E-06 1.51E-04 5.52E-02 2.76E-05
Selenium H 2.79E-06 6.69E-05 2.44E-02 1.22E-05 3.15E-05 7.56E-04 2.76E-01 1.38E-04
Maximum Individual HAP 1.54E-05 3.71E-04 1.35E-01 6.76E-05 2.48E-03 5.95E-02 2.17E+01 1.09E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Total HAP Emissions 4.58E-05 1.10E-03 4.02E-01 2.01E-04 8.24E-03 1.98E-01 7.22E+01 3.61E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

1 - In the TPER Analysis, chromium emissions from fuel firing are classified as soluble

chromate compounds, as chromium (VI) equivalent.
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Duke Energy Progress, LLC
Cape Fear STAR® Project

Summary of Facilit

-Wide Criteria Pollutant Potential Emissions

Total Emissions

Pollutant (tpy) Exceeds 250 tpy?
PM 144 No
PM10 131 No
PM2.5 75 No
S02 112 No
NOx 222 No
coO 112 No
VOC 14.1 No
Lead 1.28E-03 No
Sulfuric Acid Mist 4.38E-01 No
CO2e’ 156,869 NA'

1 - Per the June 23, 2014 Supreme Court decision in Utility Air Regulatory Group v.
EPA, EPA may not treat GHGs as an air pollutant for the specific purpose of

determining whether a source is required to obtain a PSD permit.




Duke Energy Progress, LLC
Cape Fear STAR® Project

Facility-Wide Throughputs

Global
8,760|hr/yr, Potential Operating Hours per Year
4.85|mph, Average 2013-2017 wind speed (IGX Chapel Hill)

Ash
429,000]ton/yr, Excavated Ash
15%|Ash Moisture Content (conservative estimate)

Wet Ash Transfer to Shed and Hopper
70(ton/hr
400,000 tonfyr

Feed Silo Bin Vent
125|ton/hr, filling rate
75|ton/hr, unloading rate
400,000|ton/yr
6,600|scfm, air flow rate
0.005(gr/scf, emission loading rate*

STAR Reactor (Exhaust Stack)
140(MMBtu/hr, max heat input
14,500/Btu/lb, heating value of carbon
3.76%|loss on ignition (LO), min value for conservative overestimate of emissions.
0.10%|feed ash sulfur content, average (0.05%) multiplied by a safety factor of 2.
75,000]acfm, gas flow rate
0.025|gr/acf, emission loading rate

STAR Propane Start-Up Burner
60|MMBtu/hr, max heat input
90,500(Btu/gal, heating value of propane
0.10gr/100 scf, sulfur content of propane

FGD Byproduct and Hydrated Lime Silos Bin Vents

1,050|acfm, air flow rate

0.005|gr/scf, emission loading rate

EHE A and B Dust Collectors
32,000(scfm, air flow rate, per dust collector

0.025|gr/scf, emission loading rate

EHE Silo Bin Vent

6,500|acfm, air flow rate

0.025|gr/scf, emission loading rate*

Product Storage Dome

6,000{scfm, air flow rate

0.005(gr/scf, emission loading rate*

Loadout Silo Bin Vent

——

75|ton/hr

400,000{ton/yr

6,000|scfm, air flow rate

0.005|gr/scf, emission loading rate*

Screener Diesel Engine

8,760[Hours of Operation

185|Tons per hour throughput

91]hp, Engine Output

640,000(btu/hr, Max Heat Input

Crusher Diesel Engine

8,760|Hours of Operation

165[Tons per hour throughput

300|hp, Engine Output

2,100,000|btu/hr, Max Heat Input

*Actual bin vent filter expected outlet loading is 0.001 gr/dscf. A conservative value of 0.005 gr/scf is used to estimate potential emissions,

B-8



Duke Energy Progress, LLC
Cape Fear STAR® Project

Emissions Estimate: Ash Basin

Source ID; ES-15
Emission Point ID: EP-15

Dust may be generated by wind erosion of exposed area within an industrial facility. Section 13.2.5 of the U.S. EPA's AP-42 document was used
to estimate emissions.

The first step is to calculate a height-to-base ratio to determine if Equation (4) can be used to determine the friction velocity (u*):

174|acres, Total Area of Ash Basin
4,046.8|m%acre, Conversion Factor
704,155.4|m”, Typical Active Area

Assuming a square area, this active area yields an approximate length as follows:

839.1|m, Linear Dimension of Active Area
3.3|ft/m, Conversion Factor
2753.1|ft, Linear Dimension of Active Area

ft, Approximate Mean Elevation of the Active Area (Above Grade)

Per page 13.2.5-5 of AP-42, if the height to base ratio is Iess than 0.2 then Equation (4) can be used to calculate the friction velocity (u*).

[ o005]calculated Height to Base Ratio

Therefore equation (4) from AP-42 13.2.5 can be used for calculation of the friction velocity.

Per the following website: http:/Awww.nc-climate.ncsu.edu (maintained by the North Carolina State Climate Office), the anemometer height for the
fastest mile data is:

m, Anemometer Height

Since the reported fastest wind speeds are from an anemometer of height 10 m, using equation (5) on page 13.2.5-6 is not necessary:

When the caiculated friction velocity (u*) exceeds the threshold friction velocity (u:*), emissions from wind erosion occur. As shown in Equation 3
of AP-42, if u* < u.*, emissions are zero.

From Table 13.2.5-2 threshold friction velocity (ut*) is as follows. The most conservative value presented in AP-42 has been used.

m/s, u* Threshold Friction Velocity

Therefore, in order to generate emissions, the following wind speed must be exceeded.

3,600(sec/hr, Conversion Factor
1,609.3|m/mile, Conversion Factor

18.15|mph, u,,*
8.11|m/s, usp”
0.43|m/s, u*

B-9



Duke Energy Progress, LLC
Cape Fear STAR® Project

Emissions Estimate: Ash Basin
=Tssions estimate: Ash Basin

Wind Speed Range Class 1 2 3 4 5 6
Scalar 0 0 0 0 0.1 1.00

where:
Class 1= 0-3.4 mph
Class2=34-6.8 mph
Class 3=6.8-11.3 mph
Class4=11.3-18.1 mph
Class 5= 18.1-23.8 mph
Class 6 = greater than 23.8 mph

The emissions rate (which is dependent on the friction velocity (u*)) varies linearly with wind speed. For Class 5, emissions will increase linearly as
wind speed increases. AERMOD does not facilitate the variable emission rates based on wind speed. Therefore, the friction velocity for Class 5 is
determined using the upper end wind speed of 23.8 mph. Using Equation (4) on page 13.2.5-5, the equivalent friction velocity (u*) may be

calculated.
u = 0.053u;,
23.8/mph, uye*
10.64|m/s, u,g"
Class 5 0.56|m/s, u*, Class 5 Wind Speed Range

The friction velocity for Class 6 is determined using the average of the maximum daily wind gusts for each month.

46.00|mph, u,," Maximum daily wind gust for IGX April 2014-April 2018. Taken from hitp:/iwww.nc-climate.ncsu.edu
20.56|mfs, uqq"

Class 6 1.09|m/s, u*, Ciass 6 Wind Speed Range
SO

Emission factors for Class 5 and Class 6 are determined using AP-42 Section 13.2.5 Equation (3) which is shown below:

E/I [mi) =58 (X —u 1+ 25 (u gy Equation (3) from AP-42 13.2.5

Where: u*is the friction velocity (m/s)
u*is the threshold friction velocity (m/s)

Class 5 4.:39'g/m2 (of Disturbed Area), Class 5 Wind Speed Range
Class 6 41.75|g/m? (of Disturbed Area), Class 6 Wind Speed Range

B-10



Duke Energy Progress, LLC
Cape Fear STAR® Project

Emissions Estimate: Ash Basin

=——=1> Tslimate. Ash Basin

As stated in AP-42, on page 13.2.5-2, emissions generated by wind erosion are also dependent on the frequency of disturbance of the erodible
surface because each time that a surface is disturbed, its erosion potential is restored. A disturbance is defined as an action that results in the
exposure of fresh surface material. Only a fraction of the active area is disturbed each day. This disturbed area is used to calculate the potential
daily emission rate.

10 'acres, Working Area
6%|Fraction of Active Area Disturbed Daily 94%|Fraction of Inactive Area
40,468.70|m?, Average Area Disturbed Daily 663,686.68|m?, Average Inactive Area
g/lb, Conversion Factor g/lb, Conversion Factor
—
Class 5 391.4/Ib/day Class 5 6419.2[Ib/day
Class 6 3725.1|Ib/day Class 6 61091.0|ib/day

The facility will implement mitigation to suppress dust emissions. Control efficiencies are based on engineering judgment and supported by WRAP
Fugitive Dust Handbook, September 7, 2006. The controlled emission rates for Class 5 and Class 6 emissions are as follows:

61%|Apply Water every 3.2 hours to disturbed areas 80%|Inherent Moisture and Watering
Class 5** 152.7|Ib/day Class 5 1283.8|Ib/day
Class 6** 1452.8(Ib/day Class 6 12218.2|Ib/day

For the purposes of determining potential emissions for permitting, wind data has been applied as shown below.

Total Class 5 Emissions 1436.5]Ib/day
Total Class 6 Emissions 13671.0|Ib/day

Fraction of time in Class 5 0.0008|(approximately 7 hours in Class 5)
Fraction of time in Class 6 0.0000](0 hours in Class 6)
Time fraction spent in Class 5 and Class 6 determined by analyzing hourly wind speeds for the 5 year period required to be modeied 2013-2017

from DAQ Approved Met Data, The worst case year (vear with the most hours) was used to determine the time fraction. For Class 5 it was 2015,
No Class 6 hours were identified.

Total emissions per daylb/day

Emissions from the ash pond will only occur when Class 5 and Class 6 wind speed conditions are met. AERMOD will utilize meteorological data to
determine when these conditions occur. For the purposes of the PSD analysis, permitting, and TPER evaluation, it is conservatively assumed that
Class 6 condition occur year round.

Compound ::ZI:;: Emisslons | Emissions Emissions | Emissions

A Ib/hr Ib/day Iblyear tonslyear
PM 1.00 ** 4.78E-02 1.15 418.98 2.09E-01
PM10 0.50 ** 2.39E-02 5.74E-01 209.49 1.05E-01
PM2.5 0.08 ** 3.59E-03 8.61E-02 31.42 1.57E-02
Lead 16.01 7.66E-07 1.84E-05 6.71E-03 3.35E-06
Arsenic 59.71 2.86E-06 6.85E-05 2.50E-02 1.25E-05
Antimony 7.80 3.73E-07 8.95E-06 3.27E-03 1.63E-06
Beryllium 3.1 1.49E-07 3.57E-06 1.30E-03 6.52E-07
Cadmium 0.48 2.30E-08 5.51E-07 2.01E-04 1.01E-07
Chromium 18.95 9.06E-07 2.18E-05 7.94E-03 3.97E-06
Chromium V1 0.99 4.74E-08 1.14E-06 4.15E-04 2.07E-07
Cobalt 10.77 5.15E-07 1.24E-05 4.51E-03 2.26E-06
Manganese 77.99 3.73E-06 8.95E-05 3.27E-02 1.63E-05
Mercury 0.25 1.20E-08 2.87E-07 1.05E-04 5.24E-08
Nickel 21.36 1.02E-06 2.45E-05 8.95E-03 4.47E-06
Selenium 14.07 6.73E-07 1.62E-05 5.90E-03 2.95E-06

HAP/TAP emission factors for the fly ash is based on site-specific ash analysis.

** PM distribution factors (k value) taken from AP-42 Page 13.2.5-3 All other values in ppm.

B-1
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Duke Energy Progress, LLC
Cape Fear STAR® Project

Emissions Estimate: Ash Handling

Source ID: ES-16
Emission Point ID: EP-186, 17, 18

Section 13.2.4 (Aggregate Handling and Storage Piles) of U.S. EPA's AP-42 document is used to estimate emissions from the handling of material
at an industrial site. The "Drop Equation” is shown below:

(U )._3 Where: E is the emission factor in [Ib/ton]
E=k (0'0032) A K'is the particle size multiplier [dimensionless]
(M )'-“ U'is the average wind speed [mph]
2 M is the average moisture content [%]
Constant PM, s PM,, PM
k 0.053 0.35 0.74
4.85|mph, Average Wind Speed Wind data from IGX Chapel Hill Airport, 2013-2017

15|%, Moisture

Expected ash moisture: 20% +/- 5%

Expected Drop Points
Drop Point 1 (EP-16) Ash is excavated from it's respective basin and placed in windrows in that basin
Drop Point 2 (EP-17) Windrowed ash is loaded into screener / crusher within it's respective basin
Drop Point 3 (EP-18) Screened and crushed ash is placed in stockpile within it's respective basin

The HAP and TAP emissions are derived from the PM estimate based on the average trace element analysis:
Emissions are calculated assuming a maximum throughput of ash:

429,000 |ton/yr, Potential Ash Throughput
3 |Number of Drop Points
Emissions
Ash -Ixi:fyg::ment é: ‘::::gt? ::isohn E;:n;(s::l):n Ibs/hr lbs/day Ibs/year | tonsiyear
{ppm) {Ib/ton)

PM - 1.36E-04 1.99E-02 | 4.78E-01 | 1.74E+02 | 8.72E-02
PM10 -- 6.41E-05 9.42E-03 | 2.26E-01 | 8.25E+01 | 4.13E-02
PM2.5 - 9.71E-G6 1.43E-03 | 3.42E-02 | 1.25E+01 | 6.25E-03

Antimony 7.80 1.06E-09 1.55E-07 | 3.73E-06 | 1.36E-03 | 6.80E-07
Arsenic 59.71 8.09E-09 1.19E-06 | 2.85E-05 | 1.04E-02 | 5.21E-06
Beryllium 3.11 4.22E-10 6.19E-08 | 1.49E-06 | 5.42E-04 | 2.71E-07
Cadmium 0.48 6.51E-11 9.56E-09 | 2.29E-07 | 8.37E-05 | 4.19E-08
Chromium 18.95 2.57E-09 3.77E-07 | 9.06E-06 | 3.31E-03 | 1.65E-06
Chromium VI 0.99 1.34E-10 1.97E-08 | 4.73E-07 | 1.73E-04 | 8.63E-08
Cobalt 10.77 1.486E-09 2.14E-07 | 5.15E-06 | 1.88E-03 | 9.39E-07
Lead 16.01 2.17E-09 3.19E-07 | 7.65E-06 | 2.79E-03 | 1.40E-06
Manganese 77.99 1.06E-08 1.85E-06 | 3.73E-05 | 1.36E-02 | 6.80E-06
Mercury 0.25 3.39E-11 4.98E-09 | 1.19E-07 | 4.36E-05 | 2.18E-08
Nickel 21.36 2.90E-09 4.25E-07 | 1.02E-05 | 3.73E-03 | 1.86E-06
Selenium 14.07 1.91E-09 2.80E-07 | 6.72E-06 | 2.45E-03 | 1.23E-06

Note: HAP/TAP emission factors for the fly ash is based on site-specific ash analysis.



Duke Energy Progress, LLC
Cape Fear STAR® Project

Emissions Estimate: Unloading Pile

Source ID: ES-3
Emission Point ID: EP-3

Dust may be generated by wind erosion of exposed area within an industrial facility. Section 13.2.5 of the U.S. EPA's AP-42 document was used
to estimate emissions.

The first step is to calculate a height-to-base ratio to determine if Equation (4) can be used to determine the friction velocity (u*):

0.33|acres, Total Area of Unloading Pile
4,046.9|m%/acre, Conversion Factor
1,335.5|m?, Typical Active Area

Assuming a square area, this active area yields an approximate iength as follows:

36.5|m, Linear Dimension of Active Area
3.3|ft/m, Conversion Factor
119.8|ft, Linear Dimension of Active Area

I:]ft, Approximate Mean Elevation of the Active Area (Above Grade)

Per page 13.2.5-5 of AP-42, if the height to base ratio is less than 0.2 then Equation (4) can be used to calculate the friction velocity (u*).

0.033|Calculated Height to Base Ratio

Therefore equation (4) from AP-42 13.2.5 can be used for calculation of the friction velocity.

Per the following website: http:/www.nc-climate.ncsu.edu (maintained by the North Carolina State Climate Office), the anemometer height for the
fastest mile data is:

m. Anemometer Height

Since the reported fastest wind speeds are from an anemometer of height 10 m, using equation (5) on page 13.2.5-6 is not necessary:

When the calculated friction velocity (u*) exceeds the threshoid friction veiocity (u;"), emissions from wind erosion occur. As shown in Equation 3
of AP-42, if u* < u;*, emissions are zero.

From Table 13.2.5-2 threshold friction velocity (ut*) is as follows. The most conservative value presented in AP-42 has been used.

m/s, u* Threshold Friction Velocity

Therefore, in order to generate emissions, the following wind speed must be exceeded.

3,600(sec/hr, Conversion Factor
1,609.3|m/mile, Conversion Factor

18.15|mph, u;p"
8.11|m/s, uy,"
0.43|m/s, u*




Duke Energy Progress, LLC
Cape Fear STAR® Project

Emissions Estimate: Unloading Pile

AERMOD allows users to account for the variability of wind speed when determining offsite impacts. The scalars below are used based on the
respective wind speed range. (AERMOD User Guide 3.3.4. Using Variable Emission Rates). There are zero wind based emissions in classes 1
thru 4 because the threshold friction velocity is not exceeded (ut*). The scalar for Class 5 is determined as the ratio of emission factors for Class 5
and Class 6. Emission factor derivation follows.

Wind Speed Range Class 1 2 3 4 5 6
Scalar 0 0 0 0 0.11 1.00

where:
Class 1= 0-3.4 mph
Class 2= 3.4-6.8 mph
Class 3=6.8-11.3 mph
Class 4= 11.3-18.1 mph
Class 5= 18.1 - 23.8 mph
Class 6 = greater than 23.8 mph

The emissions rate (which is dependent on the friction velocity (u*)) varies linearly with wind speed. For Class 5, emissions will increase linearly as
wind speed increases. AERMOD does not facilitate the variable emission rates based on wind speed. Therefore, the friction velocity for Class 5 is
determined using the upper end wind speed of 23.8 mph. Using Equation (4) on page 13.2.5-5, the equivalent friction velocity (u*) may be

calculated.
u” =0.0534;,
23.8|mph, usg"
10.64|m/s, uyy”
Class 5 0.56|m/s, u*, Class 5 Wind Speed Range

The friction velocity for Class 6 is determined using the average of the maximum daily wind gusts for each month.

46.00|mph, uyg” Maximum daily wind gust for IGX April 2014-April 2018. Taken from http://iwww.nc-climate.ncsu.edu
20.56|m/s, uy"
Class 6 1.09|m/s, u*, Ciass 6 Wind Speed Range

Emission factors for Class 5 and Class 6 are determined using AP-42 Section 13.2.5 Equation (3) which is shown below:

g 2
‘PM (~z \. =58 (u* —u*)? + 25 (u* —y¥ Equation (3) from AP-42 13.2.5
\m?* )
Where: u™ is the friction velocity (m/s)
u* is the threshold friction velocity (m/s)
Class 5 4.39|g/m? (of Disturbed Area), Class 5 Wind Speed Range
Class 6 41.75|g/m? (of Disturbed Area), Class 6 Wind Speed Range

B-14



Duke Energy Progress, LLC
Cape Fear STAR® Project

Emissions Estimate: Unloading Pile

As stated in AP-42, on page 13.2.5-2, emissions generated by wind erosion are also dependent on the frequency of disturbance of the erodible
surface because each time that a surface is disturbed, its erosion potential is restored. A disturbance is defined as an action that results in the
exposure of fresh surface material. Only a fraction of the active area is disturbed each day. This disturbed area is used to calculate the potential
daily emission rate.

0.33|acres, Working Area

100%| Fraction of Active Area Disturbed Daily 0% |Fraction of Inactive Area
1,335.47|m?, Average Area Disturbed Daily 0.00|m?, Average Inactive Area
453.6|g/lb, Conversion Factor 453.6|g/lb, Conversion Factor
Class 5 12.9|Ib/day Class 5 0.0|Ib/day
Class 6 122.9|lb/day Class 6 0.0|lb/day

The facility will implement mitigation to suppress dust emissions. Control efficiencies are based on engineering judgment and supported by WRAP
Fugitive Dust Handbook, September 7, 2006. The controlled emission rates for Class 5 and Class 6 emissions are as follows:

61%;Apply Water every 3.2 hours to disturbed areas 80%|Inherent Moisture and Watering
Class 5** 3.0/Ib/day Class 5 0.0|Ib/day
Class 6** 47.9|Ib/day Class 6 0.0|Ib/day

For the purposes of determining potential emissions for permitting, wind data has been applied as shown below.

Total Class 5 Em/'ssions_ 5.0}ib/day
Total Class 6 Emissions 47.9}ib/day

Fraction of time in Class 5 0.0008|(approximately 7 hours in Class 5)
Fraction of time in Class 6 0.0000)(0 hours in Class 6)
Time fraction spent in Class 5 and Class 6 determined by analyzing hourly wind speeds for the 5 year period required to be modeled 2013-2017

from DAQ Approved Met Data. The worst case year (year with the most hours) was used to determine the time fraction. For Class 5 it was 2015.
No Class 6 hours were identified.

Total emissions per day| 4.03E-03|Ib/day

Emissions from the ash pond will only occur when Class 5 and Class 6 wind speed conditions are met. AERMOD will utilize meteorological data to
determine when these conditions occur. For the purposes of the PSD analysis, permitting, and TPER evaluation, it is conservatively assumed that
Class 6 condition occur year round.

Compound ::glcsslls‘ Emissions | Emissions | Emissions Emissions
(ppm) Ib/hr Ib/day Ib/year tons/year

PM 1.00 ** 1.68E-04 4.03E-03 1.47E+00 7.35E-04
PMyo 0.50 ** 8.39E-05 2.01E-03 7.35E-01 3.67E-04
PM, 5 0.08 ** 1.26E-05 3.02E-04 1.10E-01 5.51E-05
Antimony 7.80 1.31E-09 3.14E-08 1.15E-05 5.73E-09
Arsenic 59.71 1.00E-08 2.40E-07 8.77E-05 4.39E-08
Beryllium 3.11 5.22E-10 1.25E-08 4.57E-06 2.28E-09
Cadmium 0.48 8.05E-11 1.93E-09 7.05E-07 3.53E-10
Chromium 18.95 3.18E-09 7.63E-08 2.78E-05 1.39E-08
Chromium VI 0.99 1.66E-10 3.99E-09 1.45E-06 7.27E-10
Cobalt 10.77 1.81E-09 4.34E-08 1.58E-05 7.91E-09
Lead 16.01 2.69E-09 6.44E-08 2.35E-05 1.18E-08
Manganese 77.99 1.31E-08 3.14E-07 1.15E-04 5.73E-08
Mercury 0.25 4.19E-11 1.01E-09 3.67E-07 1.84E-10
Nickel 21.36 3.58E-09 8.60E-08 3.14E-05 1.57E-08
Selenium 14.07 2.36E-09 5.66E-08 2.07E-05 1.03E-08

HAP/TAP emission factors for the fly ash is based on site-specific ash analysis.
** PM distribution factors (k value) taken from AP-42 Page 13.2.5-3 All other values in ppm.

B-15



Duke Energy Progress, LLC
Cape Fear STAR® Project

Emissions Estimate: Wet Ash Receiving (Transfer to Shed and Hopper)

Source ID: ES-1
Emission Point ID: EP-1 & EP-2

Section 13.2.4 (Aggregate Handling and Storage Piles) of U.S. EPA's AP-42 document is used to estimate emissions from the handling of material
at an industrial site. The "Drop Equation” is shown below:

—— (T)[_] Where: E is the emission factor in [Ib/ton]
E-#k (0.0032) /5 K is the particie size multiplier [dimensionless]
(M /)“ U is the average wind speed [mph]
2 M is the average moisture content [%)]
Constant PM, 5 PM,, PM
k 0.053 0.35 0.74
4.85|mph, Average Wind Speed Wind data from IGX Chapel Hill Airport, 2013-2017

15|%, Moisture

Expected ash moisture: 20% +/- 5%
Expected Drop Points
Drop Point 1 Ash is transported from it's respective basin to the STAR feedstock building
Assumed 50% control as a result of 3-sided enclosure
Drop Paint 2 Ash is loaded into feed hopper.

The HAP and TAP emissions are derived from the PM estimate based on the average trace element analysis:
Emissions are calculated assuming a maximum throughput of ash:

70|ton/hr
400,000(ton/yr, Potential Ash Throughput
1.5 |Number of Drop Points
Emissions
Ash TAr:ZTyEiI:ment (?o ‘:Ie;:g; ;:is:n E::(s:::n Ibs/hr Ibs/day Ibs/year | tonslyear
{ppm) (!bi/ton)

PM - 1.36E-04 1.42E-02 | 3.42E-01 | 8.13E+01 | 4.07E-02
PM10 - 8.41E-05 6.73E-03 | 1.62E-01 | 3.85E+01 | 1.92E-02
PM2.5 - 9.71E-06 1.02E-03 | 2.45E-02 | 5.82E+00 | 2.91E-03

Antimony 7.80 1.06E-09 1.11E-07 | 2.66E-06 | 6.34E-04 | 3.17E-07
Arsenic 59.71 8.09E-09 8.50E-07 | 2.04E-05 | 4.86E-03 | 2.43E-06
Beryllium 3.1 4.22E-10 4.43E-08 | 1.06E-06 | 2.53E-04 | 1.26E-07
Cadmium 0.48 6.51E-11 6.83E-09 | 1.64E-07 | 3.90E-05 | 1.95E-08
Chromium 18.95 2.57E-09 2.70E-07 | 6.47E-06 | 1.54E-03 | 7.71E-07
Chromium VI 0.99 1.34E-10 1.41E-08 | 3.38E-07 | 8.05E-05 | 4.03E-08
Cobalt 10.77 1.46E-09 1.53E-07 | 3.68E-06 | 8.76E-04 | 4.38E-07
Lead 16.01 2.17E-09 2.28E-07 | 5.47E-06 | 1.30E-03 | 6.51E-07
Manganese 77.99 1.06E-08 1.11E-06 | 2.66E-05 | 6.34E-03 | 3.17E-06
Mercury 0.25 3.39E-11 3.56E-09 | 8.54E-08 | 2.03E-05 | 1.02E-08
Nickel 21.36 2.90E-09 3.04E-07 | 7.30E-06 | 1.74E-03 | 8.69E-07
Selenium 14.07 1.91E-09 2.00E-07 | 4.81E-06 | 1.14E-03 | 5.72E-07

Note: HAP/TAP emission factors for the fly ash is based on site-specific ash analysis.
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Duke Energy Progress, LLC
Cape Fear STAR® Project

issfon: creener Diesel e

Source ID: £5-22
Emission Point ID: EP-22

Potential emissions from diesel-firad engine used to operate scresner

Factor C {fer emlission factors published in only one set of units)
eFtb pr_tb 70008ty MMBru
hp—hr — “" MMbru” hp—hr . 105 Btu
- b b « hp—hr 108 Btu
MMBtu ™~ " hp— hr 7000 Bru X MMBEu

Emissions Calculations

Unit Rating:

Fusl: _Dm_—j

68 |kw

91 |bhy
Sulfur Content: 0.0015/%

Operating Hours: 8,760 |hriyr

Emissions % =EF W lf petd ﬁl% Emissions % = Emissn’ans% x %
L _ b Operating hr - ton th 1ton
Emissions year hr x year }E - }T; 2000 th
Emisslon Factors (lb/MMBtu) ’
IC Engines (<447 KW, 600 HP, Hourly — . Emission
CAS# Compound 1ssion ission Emissions Daily Emissions Annual Emissions Factor
Factor Factor Raference
b/MMBtu] (T
m. it o - h - e y b b 5
CO; CARBON DIOXIDE 1 B3E+02 1 14E +00| 1.04E =02} 2 ABE+D]| B.10E+05 4.65E+07) 2
CH, METHANE S.S1E—03' 4.63E-05 4.21E-03| 1.01E-01 3.69E+01 1.85E-02 3
NO NITROUS OXIDE 1.32E-03| 9.26E-08| 8.43E-04] 2.02E-02| 7.38E+00 3.69E-03| 3
CO. GREENHOUSE GAS 1.64E+02| 1.15E+00 1. ME=02 2 50E+03 913E+08 4.56E+02 4
& Pottiuta b/MMB p b blda b 0
co CARBON MONORIDE (0] 1.1TE+00) 8.22E.00 T 48E-01 1 EED! B E5E+03 3.28E+CY 5
INO, NITROGEN DXIDES (NG, 1.10E+00| 7.73E-03| 7.03E-01 1.89E+D1| S.16E+Dal 3,08E+00)| 5
PM PARTICULATE MATTER (PM) 8.39E-02| 6.58E-04) 5.98E-02] 1.44E+00 5.24E402 2.62E-01 &
PMso PARTICULATE MATTER<10 MICRONS (PMyp) 9.39E-02) 6.56E-04 5.98E-02 1.44E+00) 5.24E+02 2,62E-01 5
PM;s PARTICULATE MATTER<2 & MICRONS {PM3¢) 9.39E-02] B.58E-04] 5.98E-02 1.44E+00) 5,24E+02 2.62E-01 5
30, SULFUR DIOXIDE (SO,) 1.52E-03[ 1.06E-05| B.65E-04| 2.32E-02 8.45E+00] 4.23E-03| 6
PBC LEAD 9.00E-06 6.30E-08| 5.73E-06| 1.38E-04, 5.02E-G2 2.51E-05) 7
VDT VOLATILE DROANIT COMPOUNDS (VOC) 3 H0E-01 259E-03 2 2660 5.49E+00; J.00E+03] 1.00E+00| 8
megs ompound AP o B P b da b
106050 |1 3-BUTADIERE Y Y JHIE-LE| 2 T4EL7| 2 48E. 5| 5 SBE-D4 218E-01 1 09E.04) 8
75070 ACETALDEHYDE Y= A 7.67E-04] 5.37E-06) 4.8BE-04] 1.17E-02] 4.28E+00; 2.14E-03 ]
107-02-5 JADAGLEN Y Y .25E-05' 8.48E-07] 5.89E-05| 1.41E-03| 5,16E-01 2 5BE-04 ]
71432 |BENZENE Y| v .33E-04] .53E-06 5.94E-04 1.43€-02 5.21E+00) Z‘GOE-@I 9
50-00-0  [FORMALDEHYDE Y Y . 18E-03 . 26E-06] 7.52E-04 1.80E-02] 6.58E+00 3.28E-03 9
108:88-3 [TOLUENE Yy Y 4.09E-04) .86E-06 2.61E-04 6.25E-03] 2.28E+00 1.14E-03 8
1335-20-7 [XYLENE (MIXED 1SOMERS) Y ¥ .B5E-04 DOE-06] 1 E2E.0d 4 38E-03] 1.S0E 0| 7. B5E -04; g
$u Orgs attor (PO 2 3! B/MME b/hp 5 . o
FaH TGTAL ¥ Y Y 1.BEE-D4 1 18E.06] | OTE-4 2.57E-03] ITE-DY ABSE.04 8
ANTHRACENE Y Y Y 1.87E-06) 1.31E-08) 1.19E-06 2.86E-05, .04E-02] 5.22E-06, ]
ACENAPHTHYLENE Y Y Y 5.06E-06 3.54E-08| 3.22E-06 7.74E-05 2.82E-02 1.41E-05) ]
ACENAPHTHENE Y Y Y 1.42E-06] 9.94E-C8| 9.05E-07| 2,17E-05 7.92E-03 3.96E-06| S
FLUORENE Y Y Y 2.92E-05 2.04E-07, 1.86E-CS5| 4.46E-04 1.63E-01 8.15E-05) 9
PYRENE Y Y Y 4.78E-06)| 3.35E-08] 3.04E-08| 7.31E-05 2.67E-02 1.33€-05] 9
BENZO(G H,IIPERYLENE Y Y Y 4.89E-07] 3.42E-09] 3.11E-07] 7.48E-06 2.73E-03 1.36E-06 8
NAPHTHALENE Y Y Y 8.48E-05) 5.94E- 544OE-051 1.30E-03, 4.73E-01 2.37E-04 9
PHENANTHRENE Y Y Y 2.94E-05; 2.06E-¢ 1.B7E-35| 4.48E-04| 1.64E-01 8.20E-05 ]
BENZIAJANTHRACENE Y Y Y 1.68E-26) 1.18E- 1.07E-06) .57E-05] 9.37E-03 4.69E-08) 9
BENZQIAPHENANTHRENE (CHRYSENE | Y Y Y 3.53E-07, 2.47E- 2.25E-07 .40E-06 1.97E-03 9.85E-07| g
BENZOIAIPYRENE Y Y Y Y 1.88E-07] 1.32E-09 1.20E-07] . B7E-06| .05E-D3’ 5.25E-07, 9
BENZOiB FLUORANTHENE Y. Y Y 9.91E-08 6.94E-10] .52E-06| .53E-04/ 2.76E-07 -]
BENZO(J KIFLUORENE |FLUORANTHENE | Y Y Y 7.61E-06] 1.16E-04] 4.25E-02) 2,12E-05 2]
BENZO:K FLUORANTHENE Y Y Y .55E-07] 2.37E-06] 8.65E-04 4.32E-07] 9
53-70-3 DIBENZO(A HJANTHRACENE 1 Y Y Y 83E-07| 4.08E-09)] 8.91E-05 3.26E-03 1‘63_E-'@ 8
193-39-5 INDEN1.2.3-CDPYRENE Y ¥ Y . 75E-07 | 2.63E-09) 2.39E-07] 5 73E.08 2,09E-03] 1.05E-06 9
i AP AP | PO [ ItatM | fu) Dt [ty 1 I B
ASC ARSENIC Yy | ¥ 4.00E-06 2.80E-08 2.55E-08 6.12E-05, 2,23E-02] 1.12E-05 7
BEC BERYLLIUM Yy | v .00E-06] 2.10E-08 .91E-06 4.59E-05, 1.67E-02 8.37E-06 7
7440-43-5 [CADMIUM Y | v  GOE-08| 2.10E-08 .G1E-0B, 4.59E-05 1.67E-02 8.37E-06, 7
S0ICR6 __|CHROMIUM Yy | v .COE-08| 2,10E-08] 1.91E-08 4.59E-05) 1,67E-02 8.37E-06] __ 7,10
PBC LEAD Y 00E-06 8.30E-08 5.73E-05) 1.35E-04) 5.02E-07 2.51E-05 7
[Mne MANGANESE y | v 6.00E-06| 4,20E-08 3.82E-06 9.17E-05 3.35E-02 1.67E-05 7
HGC MERCURY Y Y 3.00E-06 2.10E-08| 1.81E-06] 4.59E-C5 1.67E-02 8.37E-06 7
7440-02-0 [NICKEL Ve Y 3.00E-06| 2.10E-08, 1.91E-06] 4.59E-05 1.67E-02 8.37E-06 7
|SEC ISELENIUM Y 1.50E-0S5| 1.05E-07, 9.56E-06 J Z9E-04 8.37E-02 4,15-05 7
Total HaR] 2 BOE-O3) 6.00E-02 219E+01 1.089E-22|

1. An average brake-specific fuel consumption of 7,000 Btwhp-hr was used to convert from Ib/MMBtu to Ibp-hr.

2. Emisslon factor derived from Table C-1 to 40 CFR Part 98, Subpart C, converted to lb/mmblu basis using 2.20462 pounds per Kilogram.
3. Emission factor derived from Tabis C-2 to 40 GFR Part 88, Subpart C, converted to Ib/mmbty basi

4. GWP values from Table A-1to 40 CFR Pari 98, Subpart A

&. Emission factor from NSPS IIll, §89.112(a), Table 1387<=kW <78, Tier 3, Converted from

6. US EFA AP-42 Table 3.4-1 (10/96)
7. US EPA AP-42 Table 1.3-10 (5/10).
8. US EPA AP-42 AP-42, Table 3.3-1 (10/086)
9. US EPA AP-42 AP-42, Table 3.3-2 (10/96)

10. Chramlum V1 equivalents estimated based on Chromium emitted as Chromic Acid {see

Compounds.

is using 2.20462 pounds per kitogram.

GMW-hr 1 Ibmp-hr using 463.593 grams per pounds and 1.341 hp per kW.

899 NCDENR memo from Lari Cherry RE: Updated Guidelines for Implementing Accaptable Ambient Levels (AALs) for Chromium M)
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Duke Energy Progress, LLC
Cape Fear STAR® Project

imate: Crusher Diesel Enalne

Source ID: ES-23
Emission Point ID: EP-23

Potential emissions from diesel-fired &ngine used to operate screener

Ei Faclor C factors publish

i (for
[
hp—hr =" MMbtu
b st
MMBtu ~ " hp—hr

b

EF EF

EF

Emissions Calculations

7000 Btu " MMBru
hp—hr " 105 Btu

g Ap=hr  10°Bw
7000 Btw ~ MMBtu

in only one set of units)

Fuel:
Unit Rating:

Diess/

=
224 [kW |

Sulfur Content:

300 |bhp
0.0015]%

Operating Hours:

8,760 |hriyw

Emissions 2 = Ep— AP —hr Emissions — = Emissians 12 x 24T
o = TR day ~ kr " day
Pl b ib  Operating hr = ton th 1ton
St e X year year - Year 200016
Emission Factors [Ib/MMBtu] '
IC Engines (<447 KW, 800 HP) Hourly o . Emission
CAS# Compound SIon missfon Emissions Daily Emissions Annual Emissions Factor
Factor Factor Reference
Ib/MMB I
CO, CARBON DIOXIDE 1.63E+02] 1. 14E+00)] 342607 B8.22E+03 3 DOE+08| 1.50E+04 2
CH, METHANE 6.61E-03 4.63E-05 1.39E-02 3.33E-01 1.27E+02 6.08E-02 3
N,O NITROUS OXIDE 1.32E-03 ©.26E-06] 2.78E-03) 6.67E-02 2.43E+01 1.22E-02 3
CO» GREENHOUSE GAS 1.64E+02 1 158 +019) 3.44E+02 8.25E+03) 3 01E+08 1.50E+03 4
co CARBON MONUXIDE (CO) 1 7E+00) 832503 Z.4TEDD| 5 82E+01 2 1BE+Dd 1.08E+43 5
NO, INITROGEN ONILES (MG, 1.10E+00] 7.73E-03 2.32E+00 5.56E+01 2.03E+04] 1.02E+01 5
PM PARTICULATE MATTER (PM| 9.36E. oz! 6.58E-04 1.97E-01 4.73E+00) 1.73E+03 8.64E-01 5
PMy PARTICULATE MATTER=10 MICRONS (PM,) 9.39E-02 6.58E-04) 1.97E-01 4.73E+00) 1.73E+03 8.64E-01 5
PMo.5 PARTICULATE MATTER~2 5 MICRONS (PMas) 9.39E-02 6.58E-04 1.97E-01 4.73E+00) 1.73E+03 8.64E-01 5
S0, SULFUR DIOXICE 180, 1,52E-03) 1.06E-05 3.18E-03) 7.64E-02) 2.79E+01 1.395-02] 6
FBC |LEAD 9.00E-08| 6.30E-08 +.89E-05 4.54E-04 1.66E-01 8.2BE-05) 7
VOC VOLATILE ORGANIC COMPOUNDS (VOGC) 3 BUE.01 7 51E-03 7 S4E-01 1.B1E+01 5.61E+03 3.30E-00) 8
106-98-0 [1.3-BLITADIENE y I v 3H1E-08 2.74E-07 B.21E-08 1.57E-03 7.18E-01 3,60 -04 9
75-07-0 |ACETALGEHYDE Yy | v 7.67E-04) 5.37E-06| 1.61E-03] 1.41E+01 7.05E-03 ]
107-02-8[ACROLEIN Yy | ¥ 9.25E-05 6.4BE-07]_ 1.94E-04 4.66E-03 1.70E+00 8.51E-04) 9
71432 |BENZENE y I v 9.33E-04] s.saE-usI 1.96E-Ga[ 4.70E-02| 1.72E+01 8.58E-03 ]
50-06-0 |FORMALDEHYDE y1v 1.18E-03] B.26E-06 2.4BE-03 5.95E-02 2.17E+01 1.68E-02] )
108-88-3 |TOLUENE = 4.095-04‘ 2.86E-06 8,59E-04) 2.0BE-02 7.52E+00 3.76E-03] )
1330-20-7 |XYLENE {MIXED ISOMERS) y | v 2 B5E-04 2 DUE-0B 5 GHE-04] 1 A4E-03] 5 24E+ 0] 2 A2E.00) ]

g frue (POH AP \HAP PAH &0 B b ’ ;

TOTAL vlvly 1 BHE-0) t 18E-D8| 355, BATE-D3 3.08E+00! 1.55E-03] g
ANTHRACENE vyl y[v¥ 1.87E-06) 1.31E-08] 3.93E-08] 9.42E-05) 3.44E-02 1.72E-05 g
ACENAPHTHYLENE Yyl vy 3.54E-68 1.06E-05 2.55E-04 9,31E-02 4.652-05 g
ACENAPHTHENE ylvIlv S.94E-(9] 2.9BE-05) 7.16E-05) 2.61E-02 4.31E-05 9

LUORENE yilvyily 2,92E-05 2,04E-07 6.13E-05 1.47E-03) 5.37E-01 2.69E-04 9

PYRENE Yy vy 4.7aE-os| 3.35E-08 1.00E-85 2.41E-04) 8.79E-02 4.4CE-05 9

BENZONG.H,IPERYLENE ylv [y 4,89E-07| 3.426-09) 2.46E-05 9.00E-03 4.50E-06 S

NAPHTHALENE I I B8.4BE-05 4.27E-03 1.56E+00 7.80E-04) 9

PHENANTHRENE Yyl viy 2.94E.05 2.06E-07 6.17E-05) 1.48E-03 5.41E.01] 2.70E-04] g

BENZ|A|ANTHRACENE Yy viv 1.68E-06 1.18E-08 3.53E-06 8.47E-05] 3.09E-02 1.55E-05 9

BENZO{A PHENANTHRENE |CHRYSENE ylv[v 3.58E-07) 247E-09 7.41E-07 1.78E-05) 6.49E-03 3.25E-08) 9

BENZO|A PYRENE yiviviy 1.88E-07] 1.32E-09 3.85E-07] 9.48E-06 3.46E-03 1.73E-06 9

BENZO{B #LUORANTHENE Yyl ¥y 9.91E-08) 5.94E-10] 2.08E-C7 4.89E-06 .B2E-03 9.12E-07] 9

BENZO[J.KIFLUORENE {FLUORANTHENE Yyl vy 7.61E-06 5.33E-08] 1.60E-CS| 3.84E-04 1.40E-01 7.00E-05 9

BENZO|K|FLUORANTHENE Yyl vy 1.55E-07| 1.09E-09 3.26E-07 7.81E-06 2.85E-03 ]

DIBENZO|A HIANTHRACENE Yy [ v v 5.83E-07] 4.08E-09 1.22E-08 2.94E-05) 1.07E-02] ]

193-30-5_| INDENO(1.7 3-COPYRENE Yy | vi]y 3.75E-07] 2 63E-09 7.8BE-07 1.80E-05 6.90E-03 [

ASC ARSENIC y | v 4.00E-06) 2.80E-08) 8.40E-C6 2.02E-04 7.36E-02 7

BEC BERYLLIUM Yyl v 3.00E-08] 2.10E-CB| 5.30E-06) 1.51E-04 5.52E-02 72

7440-43-9 [CADMIUM Y | v .D0E-06, 2.10E-08 6.30E-06) 151E-04 5.52E-02 2.76E-05) 7
SOICRE __[CHROMIUM y vy .00E-06 2.10E-08 6.30E-08] 1.51E-04] 5.52E-02 2.76E-05] 710

PBC LEAD Y .00E-06] 6.30E-08 1.89E-05 4.54E-04 1.66E-01 .26E-05 7

MNC MANGANESE y | v 6.00E-06, 4.20E-08) 1.26E-05 3.02E-04 1.10E-01] .52E-05] 7

HGC MERCURY Y| v 3.00 oel 2.10E-08| 6.30E-06, 1.51E-04 7.

7440-02-0 [NICKEL Y | ¥ 3.00E-08 2.10E-08) 6.30E-C8| 1.51E-04 7

SEC [SELENIGM Y 1.50E-05] 1.05 3.15E-05 7.58E-04 7

Total HAP| 8.24E-03) 1 GAE.O1

1. An average brake-specific fuel cansumption of 7,000 Btwhp-hr was used to convert from Ib/MMBtu to ibmp-hr.

GWP values fram Table At to 40 CFR Part 08, Subpart A
Emission factor from NSPS Hil, §89.112(a),
US EPA AP-42 Table 3.4-1 (10/96)
US EPA AP-42 Table 1310 (5/10).
US EPA AP-42 AP-42, Table 3,3-1 (10/6)
. US EPA AP-42 AP-42, Table 3.3-2 (10/96)

P N>, A wN

©

Emission factor darived from Table C-1 ta 40 GFR Part 98, Subpart G, converled to Ibimmbtu basls using 2,20462 pounds per kilagram,

Emission factor derived from Table C-2 to 40 CFR Part 98, Subpart C, converted to Ib/mmbtu basis using 2.20462 paunds per kilogram.

Tabls 137<=kW<75, Tier 3. Converted from 9/KW-hr ta Ib/hp-hr using 453.593 grams Pper pounds and 1.341 hp per kw.

10. Chromium VI equivalents sstimated based on Ghromium smitted as Chromic Acld (sae 1999 NCOENR memo from Lori Chery RE: Updated Guidslinss for Implsmenting Acceptable Ambient L evels (AALS) for Chromlum )

Compounds,
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Duke Energy Progress, LLC
Cape Fear STAR® Project

Emissions Estimate: Haul Roads - Loaded

Source ID: ES-21
Emission Point ID: EP-21

Ash is delivered to the process via trucks. Particulate emissions are generated from the haul roads from the force of the wheels
on the road surface. This force causes pulverization of the surface material. The particles are lifted and dropped from the rolling
wheels and the road surface is exposed to strong air currents, which generate airborne particulate emissions.

The methodology presented below is taken from Section 13.2.2 {(Unpaved Roads) of the U.S. EPA's AP-42 document and is
based on the vehicle miles traveled (VMT) at the site.

a b Where:  E is the size-specific emission factor (Ib/VMT)
E-klS w s is the surface material silt content (%)
12 3 W is the mean vehicle weight (tons)

k, a, and b are empirical constants
Equation 1a of AP-42 Section 13.2.2 for vehicles

traveling on unpaved surfaces at industrial sites Constant Industrial Roads
PM, 5 PM,, PM
k 0.15 1.5 4.9
a 0.9 0.9 0.7
b 0.45 0.45 0.45

5.1|%, Average Silt Content of Plant Roads at a Coal Mining Site (Table 13.2.2-1)
50]tons, Mean Vehicle Loaded Weight (Fleet Average)

0.25(Ib/VMT, Calculated PM, ; Emission Factor (Road Silt Portion)
2.46(Ib/VMT, Calculated PM., Emission Factor (Road Silt Portion)
9.55(Ib/VMT, Calculated PM Emission Factor (Road Silt Portion)

Emissions associated with the exhaust, brake wear, and tire wear must be added to the values calculated above. The values
shown below were taken from Table 13.2.2-4.

Particle Size PM, 5 PM,, PM
Ib/VMT "adder” | 0.00036 | 0.00047 | 0.00047

0.25|Ib/VMT, Calculated PM, s Emission Factor (Total, No natural mitigation)
2.46|Ib/VMT, Calculated PM,, Emission Factor (Total, No natural mitigation)
9.55|Ib/VMT, Calculated PM Emission Factor (Total, No natural mitigation)

All roads are subject to natural mitigation because of rainfall and other precipitation. The following equation accounts for
reductions in the emission factor due to natural mitigation.

£ _z [ (365 _ P)J Where:  Egxr is the adjusted emission factor accounting for natural mitigation
EXT — e

365 E is emission factor from Equation 1a
P is the number of days per year with at least 0.01 inches of precipitation

days, Precipitation Greater than 0.01 inches at Plant Location (Figure 13.2.2-1)

0.17|Ib/VMT, Calculated PM, 5 Emission Factor (Total, With natural mitigation)
1.65[Ib/VMT, Calculated PM;, Emission Factor (Total, With natural mitigation)
6.41|lb/VMT, Calculated PM Emission Factor (Total, With natural mitigation)
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In addition to natural mitigation, the following mitigation will be implemented at the site. Control efficiencies taken from the
WRAP Fugitive Dust Handbook, September 7, 2006.

57%|Limit on-site vehicle speeds (on unpaved roads) to 15 mph.
84% | Application of Gravel on Dirt Surfaces
90% |Implement watering for industrial unpaved road.

0.04|Ib/VMT, Calculated PM Emission Factor (Total, With natural mitigation, and water sprays)
0.01{Ib/VMT, Calculated PM,, Emission Factor (Total, With natural mitigation, and water sprays)

0.001|Ib/VMT, Calculated PM, 5 Emission Factor (Total, With natural mitigation, and water sprays)

23,400 |miles/year, "Loaded Truck VMT"
2000]Ib/ton, Conversion Factor

5.16E-01|tpy, PM Emissions
1.33E-01|tpy, PM,, Emissions

1.33E-02|tpy, PM, 5 Emissions

1.18E-01|lb/hr, PM Emissions 2.83E+00(Ib/day, PM Emissions
3.04E-02(Ib/hr, PM,, Emissions 7.29E-01 |lb/day, PM,, Emissions
3.04E-03|Ib/hr, PM, 5 Emissions 7.30E-02|Ib/day, PM, s Emissions
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Duke Energy Progress, LLC
Cape Fear STAR® Project

Emissions Estimate: Haul Roads - Unloaded
Source ID: ES-21

Emission Point ID: EP-21

Ash is delivered to the process via trucks. Particulate emissions are generated from the haul roads from the force of the wheels
on the road surface. This force causes pulverization of the surface material. The particles are lifted and dropped from the rolling
wheels and the road surface is exposed to strong air currents, which generate airborne particulate emissions.

The methodology presented below is taken from Section 13.2.2 (Unpaved Roads) of the U.S. EPA's AP-42 document and is
based on the vehicle miles traveled (VMT) at the site.

“w b Where:  E is the size-specific emission factor (Ib/VMT)
E=F (i “ s is the surface material silt content (%)
12 3 W is the mean vehicle weight (tons)

k, a, and b are empirical constants
Equation 1a of AP-42 Section 13.2.2 for vehicles

traveling on unpaved surfaces at industrial sites Constant Industrial Roads
PM, 5 PM,, PM
k 0.15 1.5 4.9
a 0.9 0.9 0.7
b 0.45 0.45 0.45

5.1]%, Average Silt Content of Plant Roads at a Coal Mining Site (Table 13.2.2-1)
25|tons, Mean Vehicle Empty Weight (Fleet Average)

0.18/Ib/VMT, Calculated PM, 5 Emission Factor (Road Silt Portion)
1.80{Ib/VMT, Calculated PM,, Emission Factor (Road Siit Portion)
6.99(Ib/VMT, Calculated PM Emission Factor (Road Silt Portion)

Emissions associated with the exhaust, brake wear, and tire wear must be added to the values calculated above. The values
shown below were taken from Table 13.2.2-4.

Particle Size PM,; PM;, PM
Ib/VMT "adder” | 0.00036 | 0.00047 0.00047

0.18|Ib/VMT, Calculated PM, s Emission Factor (Total, No natural mitigation)
1.80|Ib/VMT, Calculated PM,, Emission Factor (Total, No natural mitigation)
6.99|Ib/VMT, Calculated PM Emission Factor (Total, No natural mitigation)

All roads are subject to natural mitigation because of rainfall and other precipitation. The following equation accounts for
reductions in the emission factor due to natural mitigation.

(365 - p) Where:  Egx is the adjusted emission factor accounting for natural mitigation
Epxr = El: 365 :’ E is emission factor from Equation 1a

P Is the number of days per year with at least 0.01 inches of precipitation

| 120]days, Precipitation Greater than 0.01 inches at Plant Location (Figure 13.2.2-1)

0.12|Ib/VMT, Calculated PM, 5 Emission Factor (Total, With natural mitigation)
1.21|Ib/VMT, Calculated PM,, Emission Factor (Total, With natural mitigation)
4.69|Ib/VMT, Calculated PM Emission Factor (Total, With natural mitigation)
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In addition to natural mitigation, the following mitigation will be implemented at the site. Control efficiencies taken from the
WRAP Fugitive Dust Handbook, September 7, 2006.

57%|Limit on-site vehicle speeds (on unpaved roads) to 15 mph.
84% | Application of Gravel on Dirt Surfaces
90% | Implement watering for industrial unpaved road.

0.03|Ib/VMT, Calculated PM Emission Factor (Total, With natural mitigation, and water sprays)
0.008(Ib/VMT, Calculated PM,, Emission Factor (Total, With natural mitigation, and water sprays)

0.0008(Ib/VMT, Calculated PM, s Emission Factor (Total, With natural mitigation, and water sprays)

23,400|miles/day, One-way Vehicle Distance from Source to Offsite
2000]Ib/ton, Conversion Factor

3.78E-01|tpy, PM Emissions
9.74E-02|tpy, PM,, Emissions

9.76E-03 |tpy, PM, 5 Emissions

8.62E-02|Ib/hr, PM Emissions 2.07E+00|ib/day, PM Emissions
2.22E-02|Ib/hr, PM,q Emissions 5.34E-01|Ib/day, PM,, Emissions
2.23E-03|Ib/hr, PM, 5 Emissions 5.35E-02|lb/day, PM, s Emissions
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Duke Energy Progress, LLC
Cape Fear STAR® Project

Emissions Estimate: Haul Roads - Vehicle Miles Traveled

Ash Truck Route Total Miles
Trucked | Capacity Sruck Distance' | Traveled iy
(ton/yr) (ton/truck) Loads/Year (miles) VMT/yr VMTiyr
Empty Trucks to Loading Area 429,000 25.00 17,160 1.36 23,400 46,800
Loaded Trucks to Process 1.36 23,400

1 - Route distance based on longest potential haul route (7,200 ft).
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Duke Energy Progress, LLC
Cape Fear STAR® Project

Emissions Estimate: Feed Silo

Source ID: ES-4
Emission Point ID: EP-4

The emissions from the bagfilter are estimated based on an outlet grain loading of 0.005 grains of PM per
standard cubic feet of exhaust.

A sample calculation for the bagfilter is provided below:

grains PM , sef , b =leM
s howr 7000 grains  hour

0.005)gr/scf, Manufacturer's Guaranteed Emission Rate
6.600|scfm, Maximum Air Flow Through Bagfilter
7000]gr/lb, Conversion Factor
*Actual bin vent filter expected outlet loading is 0.001 gr/dscf. A conservative value of
0.005 gr/scf is used to estimate potential emissions.

2.83E-01{Ib PM/hr, Calculated Emission Factor for Bagfilter
2,478|lb PM/yr, Calculated Emission Factor for Bagfilter
Emissions
Ash T;::TVE::mem Cﬁ‘r,:::ear?tfa?ii:* Ibs/hr Ibs/day Ibslyear tons/year
(ppm)

PM 1.00 2.83E-01 6.79E+00 2.48E+03 1.24E+00
PM10 0.92 2.60E-01 6.25E+00 2.28E+03 1.14E+00
PM2.5 0.53 1.50E-01 3.60E+00 1.31E+03 6.57E-01

Antimony 7.80 2.21E-06 5.30E-05 1.93E-02 9.66E-06
Arsenic 59.71 1.69E-05 4.05E-04 1.48E-01 7.40E-05
Beryllium 3.1 8.80E-07 2.11E-05 7.71E-03 3.85E-06
Cadmium 0.48 1.36E-07 3.26E-06 1.19E-03 5.95E-07
Chromium 18.95 5.36E-06 1.29E-04 4.70E-02 2.35E-05
Chromium VI 0.99 2.80E-07 6.72E-06 2.45E-03 1.23E-06
Cobalt 10.77 3.05E-06 7.31E-05 2.67E-02 1.33E-05
Lead 16.01 4.53E-06 1.09E-04 3.97E-02 1.98E-05
Manganese 77.99 2.21E-05 5.29E-04 1.93E-01 9.66E-05
Mercury 0.25 7.07E-08 1.70E-06 6.19E-04 3.10E-07
Nickel 21.36 6.04E-06 1.45E-04 5.29E-02 2.65E-05
Selenium 14.07 3.98E-06 9.55E-05 3.49E-02 1.74E-05

*Cumulative PM mass fractions from AP-42, Table 1.1-6 (09/98)
HAP/TAP emission factors for the fly ash is based on site-specific ash analysis.
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Duke Energy Progress, LLC
Cape Fear STAR® Project

Emissions Estimate: STAR® Propane Start-Up Burner

Source ID: ES-5
Emission Point ID; EP-5

Emission Factor Conversions (for emission factors published in only one set of units) Fuel: Propane
All HAP & TAP emission factors based on equivalent natural gas firing. Unit Rating: 60.0 |MMBtu/hr
1020 |MMBtu/MMSCF (Nat Gas)
EF b — EF b % 1000 gal 90.5|MMBtu/10° gal (Propane)
MMBtu 1000 gal  MMBtu (Propane) 663|gal/hr (Propane)
ib Ib MMSCF (Nat Gas) Sulfur Content: 0.10]gr/100 i’ gas
EF =EF X Operating Hours: 8,760 [hriyr
MMBtu MMSCF (Nat Gas) ~ MMBtu (Nat Gas) Number of Units in Operation: 1
Emissions Calculations Annual Fuel Consumption: 5,807,735 |galiyr
i b . b 5 MMBtu emission b Emission b . 24 hr Controls: LNB|No control efficiency claimed
—=FF————x— 5 —— = Emis § =X ———
fssions o= MMBtu hr day hr ~ day
b Ib  Operating hr o ton. 1 ton
Emissions Year = Emissions E X pyTrg Emissions )El? = Emissions Year X m
Emission Factors (Ib/MMBtu) . Emission
CAS # Compound —— Propane Fired Boifer H.° m_'ly Il_)al!y Annual Emissions Factor
Emission Factor = Emissions Emissions
Ib/MMBty Emission Factor Reference

reenhouse Gas Poliutant: 1l B /10" ga D /03 0 0
CO, CARBON DIOXIDE 1.38E+02 1.25E+04 8.32E+03 2.00E+05 7.29E+07 3.64E+04 1
CH, METHANE 6.61E-03 5.99E-01 3.97E-01 9.52E+00 3.48E+03 1.74E+00 2
N,O NITROUS OXIDE 1.32E-03 1.20E-01 7.94E-02 1.90E+00 6.95E+02 3.48E-01 2
COse GREENHOUSE GAS 1.38E+02 1.26E+04 8.35E+03 2.00E+05 T.31E+07 3.66E+04 3
Critaria Po ants AMB b/10” ga b b/da b in
Co CARBON MONOXIDE (CO) 8.29E-02 7.50E+00) 4.97E+00 1.13E+02 4.36E+04 2.18E+01 4

» WOGEH’GZIBES_NLO.) 1.44E-01 1.30E+01 8.62E+00 2.07E+02 7.55E+04 3.78E+01 3
PM PARTICULATE MATTER (PM) 7.73E-03 7.00E-01 4.64E-01 1.11E+01 4.07E+03 2.03E+00 4
PM,o PARTICULATE MATTER<10 MICRONS (PM,y) 7.73E-03 7.00E-01 4.64E-01 1.11E+01 4.07E+03 2.03E+00 4
PM, 5 PARTICULATE MATTER<2.5 MICRONS (PMys5) 7.73E-03 7.00E-01 4.64E-01 1.11E+01 4.07E+03 2.03E+00 4
S0, SULFUR DIOXIDE (SQ,) 1.10E-04 1.00E-02 6.63E-03 1.59E-01 5.81E+01 2.90E-02 4
vOC VOLATILE ORGANIC COMPOUNDS (vOC) 8.84E-03 8.00E-01 5.30E-01 1.27E+01 4.65E+03 2.32E+00 4
1. Emission factor derived form Table C-1 to 40 GFR Part 98, Subpart C, converted to Ib/mmbtu basis using 2.20462 pounds per kilogram.

2. Emission faclor derived form Table C-2 to 40 CFR Part 98, Subpart C, converted to lb/mmbtu basis using 2.20462 pounds per kilogram.
3. GWP values from Table A-1 to 40 CFR Part 98, Subpart A
4. US EPA AP-42, Table 1.5-1 {07/08)
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Duke Energy Progress, LLC
Cape Fear STAR® Project

Emissions Estimate: STAR® Reactor {exhaust stack) Emissions from Ash Beneficiation

Source ID: ES-5
Emission Point ID: EP-5
Total Potential Operating Hours: 8,760
Maximum Capacity (MMBtu/hr): 140
Loss on Ignition (% LOI): 3.76% min value for conservative overestimate of emissions,
Heating Value of Carbon (Btu/lb): 14,500
Feed Ash Sulfur Content (%) 0.10% average {0.05%) multiplied by a safety factor of 2.
tnlet Air Flow Rate (acfm): 75,000
Emission Loading Rate (gr/scf): 0.025
Conversion Factor (grflb): 7,000
S0, Control Efficiency (%): 95%
Example Calculation for SO2 and CO2 E Factor
0, EF b 140 MMBtu . 10Btu N 11b Carbon 100 [b Ash « 005ibS 641b5S0, X (1— SO.CE |
2 hr hr MMBtu 14,500 Btu ~ 9.151h Carbon ~ 100 Ib Ash 325 (¢ 2CE)
o, BF b (1lbCarbon M 10°Btu  161bCO  121b Carbon
2 MMBtu ~ \ 14,500 Btu = MMBtu MMBtu 28ib CO
Emissions Reference
Compounds Emission Factor Units Ibsihr Ib/day Ibsiyear tonlyear
802 25.68 Ib/hr 25.68 616 224,945 112.5 See Example
) mission Facior basel on information provided By The
NOx 3.40E-01 Ib/MMBtu 47.6 1,142 416,976 208.5 SEFA Group
Emlssmn Faa or Eﬂgf.'a On nfermancn pmvtilaii Ey ile
voc 1.60E-02 {b/MMBtu 224 53.76 19,622 281 SEFA Group
ission Faclor based on information provided hy The
co 1.60E-01 Ib/MMBtu 224 538 196,224 981 SEFA Group
mission Faclor based on information provided by fhe
H2504 1.00E-01 othr 0.10 2 876 0.4 SEFA Group
CcQo2 2.53E+02 Ib/MMBtu 35,367 848,810 309,815,786 154,908 See Example

1 - Based on SEFA stack test performed September 2016. Sulfuric acid mist was 0.05 Ib/hr, doubled for contingency.

A sample calculation for the bagfilter is provided below:

grains PM  sef . b BPM

s¢f hour 7000 grains ~ houw

0.025gr/acf, Manufacturer's G

75,000{acfm, inlet air fiow rate
7000|gr/ib, Conversion Factor

Emission Rate

[ 1B.C7]ib PMihr, Caiculated Emission Factor for Bagfilter
140,786 |ib PM/yr, Caleul. Emission Factor for Bagfiiter

Estimated Emissions

Average By- >—
Expeccbed By-l':'ruduct Progucty Ibsihr Ibs/day Ibsiyear tonsiyear
omposition :
Concentration*
(ppm)

PM 1.00 1.61E+01 3.86E+02 1.41E+05 7.04E+01
PM10 0.92 1.48E+01 3.55E+02 1.30E+05 6.48E+01
PM2.5 0.53 8.52E+00 2.04E+02 7.46E+04 3.73E+01

Artimony 3.40E-02 5.46E-07 1.31E-05 4.79E-03 2.38E-06
Arsenic 1.90E-01 3.05E-06 7.33E-05 2.67E-02 1.34E-05
Beryllium 2.70E-02 4.34E-07 1.04E-05 3.80E-03 1.90E-06
Cadmium 4.10E-02 6.59E-07 1.58E-05 5.77E-03 2.85E-06
Chromium 7.60E-01 1.22E-05 2.93E-04 1.07E-01 5.35E-05
Cobalt 2.00E-01 3.21E-06 7.71E-05 2.82E-02 1.41E-05
Lead 1.20E-01 1,93E-06 4.63E-05 1.69E-02 8.45E-06
Manganese 5.30E+00 8.52E-05 2.04E-03 7.46E-01 3.73E-04
Mercury 1.00E-03 1.61E-08 3.86E-07 1.41E-04 7.04E-08
Nickel 4.80E-01 7.71E-06 1.85E-04 6.76E-02 3.38E-05
Seienium 1.30E-01 2.09E-06 5.01E-05 1.83E-02 4 15E-06

*Cumulative PM mass fractions from AP-42, Table 1.1-6 {09/98)

Byproduct composition based on 10% inerts from fresh lime.
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Duke Energy Progress, LLC
Cape Fear STAR® Project

Emissions Estimate: FGD Byproduct Silo

Source ID: ES-6
Emission Point ID: EP-6

A sample calculation for the bin vent is provided below:

grains PM s,

I

hour 7000 grains ) hour

b b PM

0.005

1,050

gr/scf, Manufacturer's Guaranteed Emission Rate
acfm, gas flow rate (assumes difference between actual a

nd standard conditions is negligible)

7000{gr/lb, Conversion Factor
4.50E-02ib PM/hr, Calculated Emission Factor for Bagfilter
394[Ib PM/yr, Calculated Emission Factor for Badfilter
Emissions
Expected By-Product Average By-
Composition Product Ibs/hr Ibs/day lbs/year tons/year
Concentration*
(ppm)

PM 1.00 4.50E-02 1.08E+00 3.94E+02 1.97E-01
PM10 0.92 4.14E-02 9.94E-01 3.63E+02 1.81E-01
PM2.5 0.53 2.39E-02 5.72E-01 2.09E+02 1.04E-01

Antimony 3.40E-02 1.53E-09 3.67E-08 1.34E-05 6.70E-09
Arsenic 1.90E-01 8.55E-09 2.05E-07 7.49E-05 3.74E-08
Beryllium 2.70E-02 1.22E-09 2.92E-08 1.06E-05 5.32E-09
Cadmium 4.10E-02 1.85E-09 4.43E-08 1.62E-05 8.08E-09
Chromium 7.60E-01 3.42E-08 8.21E-07 3.00E-04 1.60E-07
Cobalt 2.00E-01 9.00E-09 2.16E-07 7.88E-05 3.94E-08
Lead 1.20E-01 5.40E-09 1.30E-07 4.73E-05 2.37E-08
Manganese 5.30 2.39E-07 5.72E-06 2.09E-03 1.04E-06
Mercury 1.00E-03 4.50E-11 1.08E-09 3.94E-07 1.97E-10
Nickel 4.80E-01 2.16E-08 5.18E-07 1.89E-04 9.46E-08
Selenium 1.30E-01 5.85E-09 1.40E-07 5.12E-05 2.56E-08

*Cumulative PM mass fractions from AP-42, Table 1.1-6 (09/98)
Byproduct composition based on 10% inerts from fresh lime.
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Duke Energy Progress, LLC
Cape Fear STAR® Project

Emissions Estimate: FGD H drated Lime Silo

A sample calculation for the bin vent is provided below:

Source ID: ES-7
Emission Point ID: EP-7

grains P, s _ b PM
sef  hour 7000 grains  hour

0.005|gr/scf, Manufacturer's Guaranteed Emission Rate
1,050]acfm, gas flow rate (assumes difference between actual and standard conditions is negligible)
7000]gr/Ib, Conversion Factor

4.50E-02|lb PM/hr, Calculated Emission Factor for Bagfilter

394|lb PM/yr, Calculated Emission Factor for Bagfilter
Emissions
lee'l:::;:ilsement C?:;:g:raLtlil::* Ibs/hr Ibs/day Ibs/year tons/year
(ppm)

PM 1.00 4.50E-02 1.08E+00 3.94E+02 1.97E-01
PM10 0.92 4.14E-02 9.94E-01 3.63E+02 1.81E-01
PM2.5 0.53 2.39E-02 5.72E-01 2.09E+02 1.04E-01

Antimony 3.40E-01 1.63E-08 3.67E-07 1.34E-04 6.70E-08
Arsenic 1.90 8.55E-08 2.05E-06 7.49E-04 3.74E-07
Beryllium 2.70E-01 1.22E-08 2.92E-07 1.06E-04 5.32E-08
Cadmium 4.10E-01 1.85E-08 4.43E-07 1.62E-04 8.08E-08
Chromium 7.60 3.42E-07 8.21E-06 3.00E-03 1.50E-06
Cobalt 2.00 9.00E-08 2.16E-06 7.88E-04 3.94E-07
Lead 1.20 5.40E-08 1.30E-06 4.73E-04 2.37E-07
Manganese 53.0 2.39E-06 5.72E-05 2.09E-02 1.04E-05
Mercury 1.00E-02 4.50E-10 1.08E-08 3.94E-06 1.97E-09
Nickel 4.80 2.16E-07 5.18E-06 1.89E-03 9.46E-07
Selenium 1.30 5.85E-08 1.40E-06 5.12E-04 2.56E-07

*Cumulative PM mass fractions from AP-42, Table 1.1-6 (09/98)

Lime composition from EPRI PISCES Database (February,
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Duke Energy Progress, LLC
Cape Fear STAR® Project

Emissions Estimate: EHE A External Heat Exchanger A
== Touhate. =Tt A txternal Heat Exchanger A

Source ID: ES-8
Emission Point ID: EP-8

grains PM*ﬂ* Ib =lb PM
scf  hour 7000 grains  howr

0.025|gr/scf, Manufacturer's Guaranteed Emission Rate
32,000(scfm, inlet air flow rate

7000/gr/lb, Conversion Factor

6.86)lb PM/hr, Calculated Emission Factor for Bagfilter
60,069|Ib PM/yr, Calculated Emission Factor for Bagfilter
Emissions
Ash 'u'::leyiil:ment Cﬁ‘rllireangtfa‘:\ii:* Ibs/hr Ibs/day Ibs/year tons/year
(ppm)

PM 1.00 6.86E+00 1.65E+02 6.01E+04 3.00E+01
PM10 0.92 6.31E+00 1.51E+02 5.53E+04 2.76E+01
PM2.5 0.53 3.63E+00 8.72E+01 3.18E+04 1.58E+01

Antimony 7.80 5.35E-05 1.28E-03 4.69E-01 2.34E-04
Arsenic 59.71 4.09E-04 9.83E-03 3.59E+00 1.79E-03
Beryllium 3.11 2.13E-05 5.12E-04 1.87E-01 9.34E-05
Cadmium 0.48 3.29E-06 7.90E-05 2.88E-02 1.44E-05
Chromium 18.95 1.30E-04 3.12E-03 1.14E+00 5.69E-04
Chromium VI 0.99 6.79E-06 1.63E-04 5.95E-02 2.97E-05
Cobalt 10.77 7.39E-05 1.77E-03 6.47E-01 3.23E-04
Lead 16.01 1.10E-04 2.63E-03 9.62E-01 4.81E-04
Manganese 77.99 5.35E-04 1.28E-02 4.68E+00 2.34E-03
Mercury 0.25 1.71E-06 4.11E-05 1.50E-02 7.51E-06
Nickel 21.36 1.46E-04 3.52E-03 1.28E+00 6.42E-04
Selenium 14.07 9.65E-05 2.32E-03 8.45E-01 4.23E-04

*Cumulative PM mass fractions from AP-42, Table 1.1-6 (09/98)
HAP/TAP emission factors for the fly ash is based on site-specific ash analysis.
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Duke Energy Progress, LLC
Cape Fear STAR® Project

Emissions Estimate: EHE B External Heat Exchanger B
== 0NS bslimate: tHE B External Heat Exchanger B

Source ID: ES-9
Emission Point ID: EP-9

A sample calculation for the bagfilter is provided below:

grains PM , scf ,  Ib i} b PM
scf  hour 7000 grains  howr

0.025|gr/scf, Manufacturer's Guaranteed Emission Rate
32,000|scfm, inlet air flow rate

7000|gr/lb, Conversion Factor

6.86|Ib PM/hr, Calculated Emission Factor for Bagfilter
60,069|Ib PM/yr, Calculated Emission Factor for Bagfilter
Emissions
Ash ﬁ::fvg::ment CAO:?::':;Q;:* Ibs/hr Ibs/day Ibs/year tons/year
(ppm)

PM 1.00 6.86E+00 1.65E+02 6.01E+04 3.00E+01
PM10 0.92 6.31E+00 1.51E+02 5.53E+04 2.76E+01
PM2.5 0.53 3.63E+00 8.72E+01 3.18E+04 1.59E+01

Antimony 7.80 5.35E-05 1.28E-03 4.69E-01 2.34E-04
Arsenic 59.71 4.09E-04 9.83E-03 3.59E+00 1.79E-03
Beryllium 3.1 2.13E-05 5.12E-04 1.87E-01 9.34E-05
Cadmium 0.48 3.29E-06 7.90E-05 2.88E-02 1.44E-05
Chromium 18.95 1.30E-04 3.12E-03 1.14E+00 5.69E-04
Chromium VI 0.99 6.79E-06 1.63E-04 5.95E-02 2.97E-05
Cobait 10.77 7.39E-05 1.77E-03 6.47E-01 3.23E-04
Lead 16.01 1.10E-04 2.63E-03 9.62E-01 4.81E-04
Manganese 77.99 5.35E-04 1.28E-02 4.68E+00 2.34E-03
Mercury 0.25 1.71E-06 4.11E-05 1.50E-02 7.51E-06
Nickel 21.36 1.46E-04 3.52E-03 1.28E+00 6.42E-04
Selenium 14.07 9.65E-05 2.32E-03 8.45E-01 4.23E-04

*Cumulative PM mass fractions from AP-42, Table 1.1-6 (09/98)
HAP/TAP emission factors for the fly ash is based on site-specific ash analysis.
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Duke Energy Progress, LLC
Cape Fear STAR® Project
Emissions Estimate: EHE Silo

Source ID: ES-10
Emission Point ID: EP-10

A sample calculation for the bagfilter is provided below:

grains PM*ﬁ* b :Ib PM
s hour 7000 grains  hour

0.025|gr/scf, Manufacturer's Guaranteed Emission Rate
5,200(scfm, inlet air flow rate
7000|gr/Ib, Conversion Factor

1.11E+00|Ib PM/hr, Calculated Emission Factor for Bagfilter
9,761)ib PM/yr, Calculated Emission Factor for Bagfilter

Emissions
Fish ':::fvg::ment CAo‘r’::e'iangt‘:al:ii:* Ibs/hr Ibs/day Ibsl/year tons/year
(ppm)

PM 1.00 1.11E+00 2.67E+01 9.76E+03 4.88E+00
PM10 0.92 1.03E+00 2.46E+01 8.98E+03 4.49E+00
PM2.5 0.53 5.91E-01 1.42E+01 5.17E+03 2.59E+00

Antimony 7.80 8.69E-06 2.09E-04 7.61E-02 3.81E-05
Arsenic 59.71 6.65E-05 1.60E-03 5.83E-01 2.91E-04
Beryilium 3.1 3.47E-06 8.32E-05 3.04E-02 1.52E-05
Cadmium 0.48 5.36E-07 1.28E-05 4.69E-03 2.34E-06
Chromium 18.95 2.11E-05 5.07E-04 1.85E-01 9.25E-05
Chromium VI 0.99 1.10E-06 2.65E-05 9.66E-03 4.83E-06
Cobalt 10.77 1.20E-05 2.88E-04 1.05E-01 5.26E-05
Lead 16.01 1.78E-05 4.28E-04 1.56E-01 7.81E-05
Manganese 77.99 8.69E-05 2.09E-03 7.61E-01 3.81E-04
Mercury 0.25 2.79E-07 6.69E-06 2.44E-03 1.22E-06
Nickel 21.36 2.38E-05 5.71E-04 2.08E-01 1.04E-04
Selenium 14.07 1.57E-05 3.76E-04 1.37E-01 6.87E-05

*Cumulative PM mass fractions from AP-42, Table 1.1-6 (09/98)

HAF/TAP emission factors for the fly ash is based on site
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Duke Energy Progress, LLC
Cape Fear STAR® Project

Emissions Estimate: Product Storage Dome
=—=="000 tolimate: Froduct Storage Dome

Source ID: ES-11
Emission Point ID: EP-11

Once the ash leaves the reactor, it is collected in the product recovery baghouse and pneumatically transferred to either the storage dome or the

loadout silo, each equipped with a bin vent. Emissions from the storage dome are calculated using the manufacturer's guaranteed emission rate for the
bin vent filter.

A sample calculation for the bagfilter is provided below:

graimPM*ﬂ* b bPM
sf  hour 7000 grains  hour

0.005|gr/scf, Manufacturer's Guaranteed Emission Rate
6.,000]scfm, inlet air flow rate
7000|gr/tb, Conversion Factor
*Actual bin vent filter expected outlet loading is 0.001 gr/dscf, A conservative value of 0.005 gr/scf is used
to estimate potential emissions.
2.57E-01|lb PM/hr, Calculated Emission Factor for Bagfilter
2,253|Ib PMYyr, Calculated Emission Factor for Bagfilter
Ash Trace E.Iement Average l-\_sh Emissions
Analysis Concentration*
(ppm) Ibs/hr Ibs/day Ibs/year tonslyear
PM 1.00 2.57E-01 6.17E+00 2.25E+03 1.13E+00
PM10 0.92 2.37E-01 5.68E+00 2.07E+03 1.04E+00
PM2.5 0.53 1.36E-01 3.27E+00 1.19E+03 5.97E-01
Antimony 7.80 2.01E-06 4.81E-05 1.76E-02 8.79E-06
Arsenic 59.71 1.64E-05 3.68E-04 1.35E-01 6.73E-05
Beryllium 3.11 8.00E-07 1.92E-05 7.01E-03 3.50E-06
Cadmium 0.48 1.23E-07 2.96E-06 1.08E-03 5.41E-07
Chromium 18.95 4.87E-06 1.17E-04 4.27E-02 2.13E-05
Chromium VI 0.99 2.55E-07 6.11E-06 2.23E-03 1.12E-06
Cobalt 10.77 2.77E-06 6.65E-05 2.43E-02 1.21E-05
Lead 16.01 4.12E-06 9.88E-05 3.61E-02 1.80E-05
Manganese 77.99 2.01E-05 4.81E-04 1.76E-01 8.78E-05
Mercury 0.25 6.43E-08 1.54E-06 5.63E-04 2.82E-07
Nickel 21.36 5.49E-06 1.32E-04 4.81E-02 2.41E-05
Selenium 14.07 3.62E-06 8.68E-05 3.17E-02 1.68E-05

“Cumnuiative PM mass fractions from AP-42, Table 1.1-6 (09/98)

HAP/TAP emission factors for the fly ash is based on site-specific ash analysis.
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Duke Energy Progress, LLC
Cape Fear STAR® Project

Emissions Estimate: Product Loadout Silo
——=207> toumate: Froduct Loadout Silo

Source ID: ES-12
Emission Point ID: EP-12 (Bin Vent) & EP-13, 14 (Loadout Spouts)

Once the ash leaves the reactor, it is collected in the product recovery baghouse and pneumatically transferred to either
the storage dome or the loadout silo, each equipped with a bin vent. The truck loadout station uses telescoping spouts

Bin Vent Filter Emissions Estimate
A sample calculation for the bin vent filter is provided below:

grains PM, sf b BbPM
sef  hour 7000 grains  hour

0.005|gr/scf, Manufacturer's Guaranteed Emission Rate*
6,000|scfm, inlet air flow rate
7000|gr/Ib, Conversion Factor
*Actual bin vent filter expected outlet loading is 0.001 gr/dscf. A conservative value of
0.005 gr/scf is used to estimate potential emissions.
0.26 (Ib PM/hr, Calculated Emission Factor for bin vent filter
2,253|Ib PM/yr, Calculated Emission Factor for bin vent filter
h .
Ash Trace Element Cﬁxi':ngt‘:a‘:\iin* Emissions
Analysis (ppm) Ibs/hr Ibs/day Ibs/year | tonsfyear
PM 1.00 2.57E-01 | 6.17E+00 | 2.25E+03 | 1 13E+00
PM10 0.92 2.37E-01 | 5.68E+00 | 2.07E+03 | 1 .04E+00
PM2.5 0.53 1.36E-01 | 3.27E+00 | 1.19E+03 5.97E-01
Antimony 7.80 2.01E-06 | 4.81E-05 1.76E-02 8.79E-06
Arsenic 59.71 1.54E-05 | 3.68E-04 1.35E-01 6.73E-05
Beryllium 3.1 8.00E-07 | 1.92E-05 | 7.01E-03 3.50E-06
Cadmium 0.48 1.23E-07 | 2.96E-06 1.08E-03 5.41E-07
Chromium 18.95 4.87E-06 | 1.17E-04 | 4.27E-02 2.13E-05
Chromium VI 0.99 2.55E-07 | 6.11E-06 | 2.23E-03 1.12E-06
Cobalt 10.77 2.77E-06 | 6.65E-05 | 2.43E-02 1.21E-05
Lead 16.01 4.12E-06 | 9.88E-05 | 3.61E-02 1.80E-05
Manganese 77.99 2.01E-05 | 4.81E-04 1.76E-01 8.78E-05
Mercury 0.25 6.43E-08 1.54E-06 | 5.63E-04 | 2.82E-07
Nickel 21.36 5.49E-06 | 1.32E-04 | 4.81E-02 2.41E-05
Selenium 14.07 3.62E-06 | 8.68E-05 | 3.17E-02 1.58E-05

*Cumulative PM mass fractions from AP-42, Table 1.1-6 (09/98)
HAP/TAP emission factors for the fly ash is based on site-specific ash analysis.
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Duke Energy Progress, LLC
Cape Fear STAR® Project

Emissions Estimate: Product Loadout Silo
=== =olimate: Froduct L oadout Silo

Source ID: ES-12
Emission Point ID; EP-12 (Bin Vent) & EP-13, 14 (Loadout Spouts)

Loadout Spout Emissions Estimate

75]ton/hr throughput
400,000 |ton/year throughput
4.88E-05|Ib PM/ton, see "Loadout Chute Emission Factors”
2.31E-05|lb PM10/ton, see “Loadout Chute Emission Factors”
2.31E-05|Ib PM2.5/ton, see "Loadout Chute Emission Factors"
Ash Trace Element Average A.Sh Emissions
Analysis Concentration
(ppm) Ibs/hr Ibs/day Ibs/year tonsl/year
PM - 3.66E-03 | 8.79E-02 19.5 9.76E-03
PM10 - 1.73E-03 | 4.16E-02 9.24 4.62E-03
PM2.5 - 1.73E-03 | 4.16E-02 9.24 4.62E-03
Antimony 7.80 2.01E-06 | 4.81E-05 1.76E-02 8.79E-06
Arsenic 59.71 1.54E-05 | 3.68E-04 1.35E-01 6.73E-05
Beryllium 3.1 8.00E-07 1.92E-05 7.01E-03 3.50E-06
Cadmium 0.48 1.23E-07 | 2.96E-06 1.08E-03 5.41E-07
Chromium 18.95 4.87E-06 1.17E-04 4.27E-02 2.13E-05
Chromium VI 0.99 2.55E-07 | 6.11E-06 2.23E-03 1.12E-06
Cobalt 10.77 2.77E-06 | 6.65E-05 2.43E-02 1.21E-05
Lead 16.01 4.12E-06 | 9.88E-05 3.61E-02 1.80E-05
Manganese 77.99 2.01E-05 | 4.81E-04 1.76E-01 8.78E-05
Mercury 0.25 6.43E-08 1.54E-06 5.63E-04 2.82E-07
Nickel 21.36 5.49E-06 1.32E-04 4.81E-02 2.41E-05
Selenium 14.07 3.62E-06 | 8.68E-05 3.17E-02 1.58E-05

*Cumulative PM mass fractions from AP-42, Table 1.1-6 (09/98)
HAP/TAP emission factors for the fly ash is based on site-specific ash analysis.
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Duke Energy Progress, LLC
Cape Fear STAR® Project

Emissions Estimate: Loadout Spout Emission Factors

Source ID: ES-12

Emission Point ID: EP-13 & EP-14 (Loadout Spouts)

Section 13.2.4 (Aggregate Handling and Stora
industrial site. The "Drop Equation”

E = (0.0032) (%)l j

4s)°

13.5

(oM

99%

mph, Average Wind Speed

%, Moisture

Control from Bin vent

ge Piles) is used to estimate emissions from the handling of material at an
is shown below:

E is the emission factor in [Ib/ton]

K is the particle size multiplier [dimensionless]
U is the average wind speed [mph]

M is the average moisture content [%]

Constant PM2.5 PM10 PM

k 0.053 0.35 0.74

Annual
Emission
PM Component Factor
(Ib/ton)
PM 4.88E-05
PM10 2.31E-05
PM2.5 2.31E-05
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A.l
North Carolina Modeling Protocol Checklist

The North Carolina Modeling Protocol Checklist may be used in lieu of developing the traditional written modeling plan for North
Carolina toxics and criteria pollutant modeling. The protocol checklist is designed to provide the same level of information as
requested in a modeling protocol as discussed in Chapter 2 of the Guideline Jor Evaluating the Air Quality Impacts of Toxic Pollutants
in North Carolina. The modeling protocol checklist is submitted with the modeling analysis.

Although most of the information requested in the modeling protocol checklist is self explanatory, additional comments are provided,
where applicable, and are discussed in greater detail in the toxics modeling guidelines referenced above, References to sections,
tables, figures, appendices, etc., in the protocol checklist are found in the toxics modeling guidelines.

INSTRUCTIONS: The modeling report supporting the compliance demonstration should include most of the information listed
below. As appropriate, answer the following questions or indicate by check mark the information provided or action taken is reflected
in your report,

FACILITY INFORMATION

Name: Consultant (if applicable):
Duke Energy Progress, LLC
Cape Fear STAR® Ash Beneficiation Process AECOM

1600 Perimeter Park Drive, Suite 400
Facility ID: NA — New F acility Morrisville, NC 27560
Address:
300 CP and L Rd
Moncure, NC 27559
Contact Name: Ms. Ann Quillian Contact Name:

Mr. Mark Yoder
Phone Number: (919) 546-6610 Phone Number: (919) 461-1441
Email: Ann.Quillian@duke-energy.com Email: Mark.Yoder@aecom.com

GENERAL

Description of New Source or Source / Process Modification: provide a short description of the new or modified | v

source(s) and a brief discussion of how this change affects facility production or process operation. N
Source / Pollutant Identification: provide a table of the affected pollutants, by source, which identifies the source |

type (point, area, or volume), maximum pollutant emission rates over the applicable averaging period(s), and, for 4
| point sources, indicate if the stack is capped or non-vertical (C/N).
Pollutant Emission Rate Calculations: indicate how the pollutant emission rates were derived (e.g., AP-42, mass | v

balance, etc.) and where applicable, provide the calculations,

Site / Facility Diagram: provide a diagram or drawing showing the location of all existing and proposed emission |

sources, buildings or structures, public right-of-ways, and the facility property (toxics) / fence line (criteria v
pollutants) boundaries. The diagram should also include a scale, true north indicator, and the UTM or
latitude/longitude of at least one point.

Certified Plat or Signed Survey: a certified plat (map) from the County Register of Deeds or a signed survey must | v
be submitted to validate property boundaries modeled,

Topographic Map: A topographic map covering approximately Skm around the facility must be submitted. The | v
facility boundaries should be annotated on the map as accurately as possible.

Cavity Impact Analysis: No cavity analysis is required if using AERMOD. See Section 4.2 N/A
Page 1
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high, high-third-high, etc.) is based on the pollutant and averaging period evaluated. The background concentrations N/A

determine compliance, |
Offsite Source Inventories (criteria pollutant analyses only): Offsite source inventories must be developed and
modeled for all pollutants for which onsite sources emissions are modeled in excess of the specific pollutant |

significant impact levels (SILs) as defined in the PSD New Source Review Workshop Manual. The DAQ AQAB | N/A
must approve the inventories. An injtial working inventory can be requested from the AQAB,

SCREEN LEVEL MODELING
Model: The latest version of the AERSCREEN model must be used. The use of other screening models should be N/A
approved by NCDAQ prior to submitting the modeling report, |
Source / Source emission Parameters: Provide a table listing the sources modeled and the applicable source N/A

emission parameters. See NC Form 3 — Appendix A.
Merged Sources: Identify merged sources and show all appropriate calculations. See Section 3.3 | N/A
GEP Analysis: See Section 3.2 and NC Form 1 — Appendix A |
Terrain: Indicate the terrain modeled: simple (Section 4.4), and complex (Section 4.5 and NC Form 4 — Appendix
A). If complex terrain is within 5 kilometers of the facility, complex terrain must be evaluated. Simple terrai
include terrain elevations if any terrain is greater than the stack base of any source modeled.

Simple: Complex:

Meteorology: Refer to Section 4.1 for AERSCREEN inputs.
Receptors: AERSCREEN — use shortest distance to property boundary for each source modeled and use sufficient

range to find maximum (See Section 4 1 (i) and (j)). Terrain above stack base must be evaluated N/A

Modeling Results: For each affected pollutant, modeling results should be summarized, converted to the applicable

averaging period (See Table 3), and presented in tabular format indicating compliance status with the applicable | N/A

AAL, SIL, or NAAQS. See NC Form S5 — Appendix A.

Modeling Files: Either electronic or hard copies of AERSCREEN output must be submitted. : N/A
REFINED LEVEL MODELING

Model: The latest version  of AERMOD should be used, and may be found at

http://www.epa gov/seram001/dispersion _prefrechtm. The use of other refined models must be approved by v

emission parameters. See NC Form 3 - Appendix A. ;
GEP Analysis: Use BPIP-Prime with AERMOD. v

Cavity Impact Analysis: No separate cavity analysis is required when using AERMOD as_lmE as_regpto_rs?e :

placed in cavity susceptible areas. See Section 4.2 and 5.2, N/A
Terrain: Use digital elevation data from the USGS NED database (http://seamless.usgs.gov/index.php). Use of |
other sources of terrain elevations or the non-regulatory Flat Terrain option will require prior approval from DAQ | v

AQAB. |
Coordinate System: Specify the coordinate system used (e.g., NAD27, NADS3, etc) to identify the source,

building, and receptor locations. Note: Be sure to specify in the AERMAP input file the correct base datum | NAD 83
(NADA) to be used for identifying source input data locations, Clearly note in both the protocol checklist and the |

modeling report which datum was used.
Receptors: The receptor grid should be of sufficient size and resolution to identify the maximum pollutant impact. v
See Section 5.3,

Page 2
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Duke Energy Progress, LLC
Cape Fear STAR Project

Toxic Pollutant Emission Rate (TPER) Analysis (In Accordance with 15A NCAC 02Q.0711 )

Toxic Pollutant
E4ss Compound Emission Rates (TPER) Cape Fear Plant
Chronic Acute Sysfem Acute Chronic Acute Systemic Acute
Carcinogens Toxicants Toxicants Irritants Carcinogens | Exceed Toxicants Exceed Toxicants Exceed | Iritants | Exceed
] (Iblyr) (Tb/day) (Ib/hr) (Ib/hr) (Ibfyr) (Ib/day) {Ib/hr) TPER | (Ib/hr) ‘ TPER
Inarganic, Non-metal Compounds
7664-93-9 [Sulfuric acid | I 2.50E-01] 2.50-02] [ 2.40 1.00E-01
Organic Compounds
106-99-0 1,3-Butadiene 11 9.37E-01|No
75-07-0 Acetaldehyde 6.80 2.10E-03|No
107-02-8 Acrolein 2.00E-02 2.53E-04|No
71-43-2 Benzene 8.10 2237
50-00-0 Formaldehyde 4.00E-02 3.23E-03|No
110-54-3 N-Hexane 23 0.00|No
108-88-3 Toluene 98 14.4 2.69E-02|No 1.12E-03|No
1330-20-7 Xylene 57 16.4 1.87E-02|No 7.80E-04|No
50-32-8 Benzo(a)Pyrene 2.20 4.51E-03|No
Metal Compounds
Arsenic and Inorganic Arsenic l
ASC Compounds 5.30E-02 8.8
7440-41-7 Beryllium 2.80E-01 5.26E-01
7440-43-9 Cadmium 3.70E-01 1.47E-01|No
Soluble Chromate Compounds,
SolCR6 as Chromium (V1) Equivalent 1.30E-02 5.90E-04|No
MNC Manganese and Compounds 6.30E-01 3.34E-02|No
7439-97-6 Mercury, Vapor 1.30E-02 2.97E-04|No
7440-02-0 Nickel Metal 1.30E-01 8.86E-03|No

Notes: Per NCDAQ guidance in an email dated June 8, 2005, for emission factors where the exact form of the metal is not specified

(including combustion of coal), the following is the preferred way to code metals:
Arsenic - ASC-Other as 2 component of ASC Chromium -~ Chromic Acid (Vl)as a component of SoICRS, as Chromium V! equivalents
Benyllium - Beryllium metal as g component of BEC Manganese - MNC-Other as a component of MNC
Cadmium - Cadmium metal as a component of CDC Mercury - Mercury, Vapor as a component of HGC
Nickel - Nicke! metal as a component of NIC




Duke Energy Progress, LLC

Cape Fear STAR Project

. Unloading Screener Crusher . Wet Ash
Ash Basin Pile Screener Diesel Engine Crusher Diesel Engine Ash Handling Receiving
Iblyr Ibfyr Iblyr Ibiyr Iblyr Ib/yr Iblyr Iblyr

nds

Feed Silo

ib/yr

Organic Compounds

1,3-Butadiene

| 218601 7.19E-01
Acetaldehyde 4.28E+00 1.41E+01
Acrolein 5.16E-01 1.70E+00
Benzene 5.21E+00 1.72E+01
Formaldehyde 6.58E+00 2.17E+01
N-Hexane
Toluene 2.28E+00 7.52E+00
Xylene (Mixed Isomers) | 1.59E+00 5.24E+00
Benzo(a)Pyrene ] | 1.05603 3.46E-03 j
Metal Compounds
Arsenic 2.50E-02 ’ 8.77E-05 1.90E-01 2.23E-02 1.04E-01 7.36E-02 1.04E-02 4.86E-03 1.48E-01
Beryllium 1.30E-03 | 4.57E-08 9.89E-03 1.67E-02 5.39E-03 5.52E-02 5.42E-04 2.53E-04 7.71E-03
Cadmium 201E-04 | 7.05E-07 1.53E-03 1.67E-02 8.33E-04 5.52E-02 8.37E-05 3.90E-05 1.19E-03
Chromium VI 4.15E-04 1.45E-06 3.15E-03 1.67E-02 1.72E-03 5.52E-02 1.73E-04 8.05E-05 2.45E-03
Manganese 3.27E-02 1.15E-04 2.48E-01 3.35E-02 1.35E-01 1.10E-01 1.36E-02 6.34E-03 1.93E-01
Mercury 105€-04 | 387E-07 7.95E-04 1.67E-02 4.34E-04 5.52E-02 4.36E-05 2.03E-05 6.19E-04
Nickel 8.95E-03 | 3.14E.05 6.79E-02 167€-02 | 370E-02 5.52E-02 373E03 | 174E03 5.29E-02
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Duke Energy Progress, LLC

Cape Fear STAR Project

Summary of Facility-Wide Toxic Air Pollutant Potential Emissions {Ibfyr)

FGD EHE A - EHEB - Product . .
o sT:i:;:sh Bypr_oduct FGSH"? g'i'::ed External Heat | External Heat| EHE Silo Storage LoBait:lo‘l;;,illo Lo;«::::lttssno
Toxic Air Pollutant Silo Exchanger A | Exch ger B Dome
Iblyr Iblyr Iblyr lb/yr ibiyr Iblyr Iblyr iblyr iblyr
‘—{\ e ——

Inorganic, Non-metal Compounds
H2504 | s7eer0z | | |
Organic Compounds
1,3-Butadiene | |
Acetaldehyde |
Acrolein
Benzene
Formaldehyde
N-Hexane
Toluene T
I Xylene (Mixed Isomers) f
Benzo(a)Pyrene l I
Metal Compounds — ]
Arsenic 2.67E-02 7.49E-05 7.49E-04 3.59E+00 3.59E+00 5.83E-01 1.35E-01 1.35E-D1 1.35E-01
Beryllium 3.80E-03 1.06E-05 1.06E-04 1.87E-01 1.87E-01 3.04E-02 7.01E-03 7.01E-03 7.01E-03
Cadmium 5.77E-03 1.62E-05 1.62E-04 2.88E-02 2.88E-02 4.69E-03 1.08E-03 1.08E-03 1.08E-03 |
Chromium vI 5.95E-02 5.95E-02 9.66E-03 2.23E-03 2.23e-03 2,23E-03
|Manganese 7.46E-01 2.09E-03 2.08E-02 4.68E+00 4.68E+00 7.61E-01 1.76E-01 1.76E-01 1.76E-01
Mercury 1.41E-04 3.94E-07 3.94E-06 1.50E-02 1.50E-02 2.44E-03 5.63E-04 5.63E-04 5.63E-04
Nickel 6.76E-02 1.89E-04 1.88E-03 1.28E+00 1.28E+00 2.08E-01 4.81E-02 4.81E-02 4.81E-02 =
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Duke Energy Progress, LLC
Cape Fear STAR Project

. Unloadin Screener Crusher . Wet Ash .
Toxic A Poliutant Ash Basin Pile 9 Screener Diesel Engine Crusher Diesel Engine Ash Handling Receiving Feed Silo
Ib/day b/day Ib/day Ib/day ib/day Ib/day Ib/day Ib/day Ib/day 4‘
Inorganic, Non-metal Compounds
H2504 | | | [ ]
Organic Compounds
1,3-Butadiene 5.98E-04 1.97E-03
Acetaldehyde 1.17E-02 3.87E-02
Acrolein 1.41E-03 4.66E-03 |
Benzene 1.43E-02 4.70E-02
Formaldehyde 1.80E-02 5.95E-02
N-Hexane
Toluene 6.25E-03 2.06E-02
Xylene (Mixed Isomers) 4.36E-03 1.44E-02
Benzo(a)Pyrene 2.87E-06 9.48E-06
Metal Compounds
Arsenic 6.85E-05 2.40E-07 5.20E-04 6.12E-05 2.84E-04 2.02E-04 2.85E-05 2.04E-05 4.05E-0ﬂ
Beryllium 3.57E-06 1.25E-08 2.71E-05 4.59E-05 1.48E-05 1.51E-04 1.49E-06 1.06E-06 2.11E-05
Cadmium 5.51E-07 1.93E-09 4.18E-06 4.59E-05 2.28E-06 1.51E-04 2.29E-07 1.64E-07 3.26E-06
Chromium VI 1.14E-06 3.99E-09 8.62E-06 4.59E-05 4.70E-06 1.51E-04 4.73E-07 3.38E-07 6.72E-06
Manganese 8.95E-05 3.14E-07 6.79E-04 8.17E-05 3.71E-04 3.02E-04 3.73E-05 2.66E-05 5.29E-04
Mercury 2.87E-07 1.01E-09 2.18E-08 4.89E-05 1.19E-06 1.51E-04 1.19E-07 8.54E-08 1.70E-08
[Nickel 2.45E-05 8.60E-08 1.86E-04 4.59E-05 1.02E-04 1.51E-04 1.02E-05 7.30E-06 1.45E—04_J

D-4



Duke Energy Progress, LLC
Cape Fear STAR Project

FGD EHE A - EHEB - Product i '
o ST:i:;QSh Bypr.oduct FGSH?::::W External Heat | External Heat| EHE Silo Storage Lo;slo";::t' lo Loast:)z:ttssuo
Toxic Air Pollutant Silo Exchanger A | Exchanger B Dome
Ib/day Ib/day Ib/iday Ib/day Ib/day Ib/day Ib/day Ib/day Ib/day

Inorganic, Non-metal Compounds
H2S04 | 2.40e+00 |
Organic Compounds
1,3-Butadiene
Acetaldehyde
Acrolein
Benzene
Formaldehyde
N-Hexane
Toluene
Xylene (Mixed Isomers)
Benzo(a)Pyrene I
Metal Compounds
Arsenic 7.33E-05 2.05E-07 2.05E-06 9.83E-03 9.83E-03 1.60E-03 3.68E-04 3.68E-04 3.68E-04
Berytlium 1.04E-05 2.92E-08 2.92E-07 5.12E-04 5.12E-04 8.32E-05 1.92E-05 1.92E-05 1.92E-05
Cadmium 1.58E-05 4.43E-08 4.43E-07 7.90E-05 7.90E-05 1.28E-05 2.96E-06 2.96E-06 2.96E-06
Chromium Vi 1.63E-04 1.63E-04 2.65E-05 6.11E-06 6.11E-06 6.11E-06
Manganese 2.04E-03 5.72E-06 5.72E-05 1.28E-02 1.28E-02 2.09E-03 4.81E-04 4.81E-04 4.81E-04
Mercury 3.86E-07 1.08E-09 1.08E-08 4.11E-05 4.11E-05 6.69E-06 1.54E-06 1.54E-06 1.54E-06
Nickel 1.85E-04 5.18E-07 5.18E-06 3.52E-03 3.52E-03 5.71E-04 1.32E-04 1.32E-04 1.32E-04
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Duke Energy Progress, LLC
Cape Fear STAR® Project

Toxic Air Pollutant Ash Basin U"';;:'ng Screener Diefsjle I::;:ne Crusher Die‘:;lllsE':gine Ash Handling RVZ:;iCisnhg Feed Silo
Ib/hr Ib/hr lb/hr Ib/hr Ib/hr Ib/hr Ib/hr Ib/hr tb/hr

Inorganic, Non-metal Compounds

H2504 | | | |

Organic Compounds

1,3-Butadiene 2.49E-05 8.21E-05

Acetaldehyde 4.89E-04 1.61E-03

Acrolein 5.89E-05 1.94E-04

Benzene 5.94E-04 1.96E-03

Formaldehyde 7.52E-04 2.48E-03

N-Hexane

Toluene 2.61E-04 8.59E-04

Xylene (Mixed Isomers) 1.82E-04 5.99E-04

Benzo(a)Pyrene 1.20E-07 3.95E-07

Metal Compounds

Arsenic 2.86E-06 1.00E-08 217E-05 2.55E-06 1.18E-05 8.40E-06 1.19E-06 8.50E-07 1.69E-05

Beryllium 1.49E-07 5.22E-10 1.13E-06 1.91E-06 6.16E-07 6.30E-06 6.19E-08 4.43E-08 8.80E-07

Cadmium 2.30E-08 8.05E-11 1.74E-07 1.91E-06 9.50E-08 6.30E-06 9.56E-09 6.83E-09 1.36E-07

Chromium VI 4.74E-08 1.66E-10 3.59E-07 1.91E-06 1.96E-07 6.30E-06 1.97E-08 1.41E-08 2.80E-07

Manganese 3.73E-06 1.31E-08 2.83E-05 3.82E-06 1.54E-05 1.26E-05 1.55E-06 1.11E-06 2.21E-05

Mercury 1.20E-08 4.19E-11 9.08E-08 1.91E-06 4.95E-08 6.30E-06 4.98E-09 3.56E-09 7.07E-08

Nickel 1.02E-06 3.58E-09 7.75E-06 1.91E-06 4.23E-06 6.30E-06 4.25E-07 3.04E-07 6.04E-06
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Duke Energy Progress, LLC
Cape Fear STAR® Project

Summary of Facili

-Wide Toxic Air Pollutant Potential Emissions Ib/hr

FGD EHEA- EHE B - Product . .
o ST::':;:S" ByprPduct FGS::’:’:;“ External Heat | External Heat| EHE Silo Storage Lo;;:loc::t"o Lo;c'l;t:lt‘sSllo
Toxic Air Pollutant Silo Exchanger A | Exchanger B Dome
lb/hr Ib/hr Ib/hr Ib/hr Ib/hr tb/hr Ib/hr Ib/hr Ib/hr

Inorganic, Non-metal Compounds
H2804 1.00E-01
Organic Compounds
1,3-Butadiene
Acetaldehyde
Acrolein
Benzene
Formaldehyde
N-Hexane
Toluene
Xylene (Mixed Isomers)
Benzo(a)Pyrene l
Metal Compounds
Arsenic 3.05E-06 8.55E-09 8.55E-08 4.09E-04 4.09E-04 6.65E-05 1.54E:-05 1.54E-05 1.54E-05
Beryllium 4.34E-07 1.22E-09 1.22E-08 2.13E-05 2.13E-05 3.47E-06 8.00E-07 8.00E-07 8.00E-07
Cadmium 6.59E-07 1.85E-09 1.85E-08 3.29E-06 3.29E-06 5.36E-07 1.23E-07 1.23E-07 1.23E-07
Chramium Vi 6.79E-06 6.79E-06 1.10E-06 2.55E-07 2.55E-07 2.55E-07
Manganese 8.52E-05 2.39E-07 2.39E-06 5.35E-04 5.35E-04 8.69E-05 2.01E-05 2.01E-05 2.01E-05
Mercury 1.61E-08 4.50E-11 4.50E-10 1.71E-06 1.71E-06 2.79E-07 6.43E-08 6.43E-08 6.43E-08
Nickel 7.71E-06 2.16E-08 2.16E-07 1.48E-04 1.46E-04 2.38E-05 5.49E-06 5.49E-06 5.49E-06
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Source Parameters - Potential

Duke Energy Progress, LLC
Cape Fear STAR® Project

Point Sources

Emission Point 1D Source Description Easting (X) Northing (Y) |Base Elevation | Stack Height Temperature |Exit Velogity Dlzﬁz:(er H,S0, Benzene Arsenic Beryilium
{(m) (m} (m) (m) {K) {mis) (m) (gls) {gls) (als) s)
EP-4 Feed Silo Bin Vent 678183.1 3939922.9 58.8 37.2 366.5 7.62E-01 2.55 2.13E-06 1.11E-07
EP-5 STAR® Reactor Exhaust 678227.9 3939937.9 58.8 42.7 367.6 12.95 1.68 1.26E-02 3.85E-07 5.47E-08
EP-5 FGD Byproduct Silo Bin Vent 678235.4 3939924.8 58.8 227 360.9 6.86 0.55 1.08E-09 1.53E-10
EP-7 FGD Hydrated Lime Silo Bin Vent 678229.1 3939914.0 58.8 23.7 0.0 6.86 0.55 1.08E-08 1.53E-09
EP-B EHE A (Dust Callector) 6781934 3939961.5 58.8 247 394.3 16.80 1.22 5.16E-05 2.69E-06
EP-9 EHE B (Dust Collector) 678181.4 3939961.5 58.8 24,7 394.3 16.80 1.22 5.16E-05 2.69E-06
EP-10 EHE Silo Bin Vent 678181.4 3939947.5 58.8 25.6 366.5 7.62E-01 2.26 8.38E-06 4.37E-07
EP-11 Product Storage Dome Bin Vent 678207.9 3939831.2 58.8 375 441.5 7.62E-01 2,67 1.93E-06 1.01E-07
EP-12 Loadout Silo Bin Vent 6782451 3939832.9 58.8 274 4415 7.62E-01 2,67 1.93E-06 1.01E-07
EP-13, EP-14 Loadout Silo Spouts 678245.1 3939832.9 58.8 27.4 4415 7.62E-01 2.67 1.93E-06 1.01E-07
EP-22 Screener Diesel Engine 6772430 3940492.0 51.8 1.22 699.82 41.40 0.08 7.49E-05 3.21E-07 2.41E-07
EP-23 Crusher Diesel Engine 677236.0 3940496.0 51.8 2.29 699.82 41,52 0.15 2.47E-04 1.06E-06 7.94E-07
Volume Sources
Source ID Source Description Easting (X) Northing (Y} | Base Elevation me::hs: Ing.i::::i(::'tal ;m:;‘;:’::; H;S0, Benzene Arsenic Beryllium
(m) {m) (m) (m}) {m} {m) /s lais) /s £
EP-18 Ash Handling - Windrows 677281.0 3840481.0 51.8 1.52 0.71 1.43 4.99E-08 2.60E-09
EP-17 Ash Handling - Screener/Crusher Drop 677251.0 3940487.0 51.8 1.52 0.71 1.43 4.99E-08 2.60E-09
EP-18 Ash Handling - Screener/Crusher Stock Pile 677261.0 3940478.0 51.8 1.52 0.71 1.43 4.99E-08 2.80E-09
EP-1, EP-2 Wet Ash Receiving 678204.0 3940046.2 58.8 1.52 0.71 143 1.07E-07 5.58E-08
EP-19 Screener 6772430 3940492.0 51.8 1.52 0.71 143 2.73E-06 1.42E-07
EP-20 Crusher 677236.0 3940486.0 51.8 1.52 0.71 1.43 1.49E-06 7.76E-08
Source ID Source Description [Ee Elevation | Release Height N‘;':::i’:;sof Hy50, Benzene Arsenic Beryllium
m) (m) 1g/s) /s) /s) /s)
EP-15 Ash Basin 51.8 2.04 23 3.60E-07 1.87E-08
EP-3 Unloading Pile 58.8 1.22 5 1.26E-09 6.57E-11
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Summary of Modeling Analysis - Baseline
Duke Energy Progress, LLC

Cape Fear STAR® Project
Maximum Percent of
Averaging Concentration AAL AAL Opt Factor
Compound Year Period (ug/m®) (ug/m®) (%)
Arsenic 2013 Annual 1.34E-04 2.10E-03 6.37% 15.4
Benzene 2016 Annual 1.69E-03 0.12 1.41% 69.5
Beryllium 2013 Annual 8.26E-06 4.10E-03 0.201% 486
. ) 2017 1 - Hour 7.34E-02 100 0.073% 1,334
Sulfuric Acid
2015 24 - Hour 3.35E-02 12 0.279% 351
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Summary of Arsenic Modeling Analysis - Baseline
Duke Energy Progress, LLC

Cape Fear STAR® Project
Maximum Percent of

Averaging Concentration UTM Coordinates AAL AAL
Year Period (ug/m®) Easting (m) Northing (m) | (ug/m®) (%)
2013 Annual 1.34E-04 678329.80 3940034.00 2.10E-03 6.37%
2014 Annual 1.02E-04 678450.00 3939900.00 2.10E-03 4.86%
2015 Annual 1.31E-04 678329.80 3940034.00 |2.10E-03 6.22%
2016 Annual 1.08E-04 678450.00 3939900.00 2.10E-03 5.15%
2017 Annual 1.18E-04 678450.00 3939900.00 2.10E-03 5.62%
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Summary of Benzene Modeling Analysis - Baseline
Duke Energy Progress, LLC
Cape Fear STAR® Project

Maximum Percent of

Averaging Concentration UTM Coordinates AAL AAL
Year Period (ug/m?) Easting (m) Northing (m) | (ug/m°) (%)
2013 Annual 1.30E-03 677805.70 3940636.00 0.12 1.08%
2014 Annual 1.48E-03 677805.70 3940636.00 0.12 1.23%
2015 Annual 1.43E-03 677805.70 3940636.00 0.12 1.19%
2016 Annual 1.69E-03 677805.70 3940636.00 0.12 1.41%
2017 Annual 1.63E-03 677805.60 3940611.30 0.12 1.36%
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Summary of Beryllium Modeling Analysis - Baseline
Duke Energy Progress, LLC

Cape Fear STAR® Project
Maximum Percent of

Averaging Concentration UTM Coordinates AAL AAL
Year Period (ug/m’) Easting (m) Northing (m) | (ug/m°) (%)
2013 Annual 8.26E-06 678329.80 3940034.00 |4.10E-03 0.20%
2014 Annual 7.45E-06 677805.60 3940586.70 4.10E-03 0.18%
2015 Annual 7.98E-06 678329.80 3940034.00 4.10E-03 0.19%
2016 Annual 8.08E-06 677805.60 3940611.30 4.10E-03 0.20%
2017 Annuai 8.09E-06 677805.60 3940586.70 4.10E-03 0.20%
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Summary of H2504 1

-Hour Modeling Analysis - Baseline
Duke Energy Progress, LLC

Cape Fear STAR® Project
Maximum Percent of

Averaging Concentration UTM Coordinates AAL AAL
Year Period (ug/m®) Easting (m) Northing (m) | (ug/m?) (%)
2013 1-hour 7.26E-02 678400.00 3939950.00 100 0.07%
2014 1-hour 5.48E-02 678200.00 3940150.00 100 0.05%
2015 1-hour 7.20E-02 678400.00 3940050.00 100 0.07%
2016 1-hour 5.53E-02 678450.00 3939950.00 100 0.06%
2017 1-hour 7.34E-02 678400.00 3940050.00 100 0.07%
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Summary of H2504 24-Hour Modeling Analysis - Baseline
Duke Energy Progress, LLC

Cape Fear STAR® Project
Maximum Percent of

Averaging Concentration UTM Coordinates AAL AAL
Year Period (ugim®) Easting (m) Northing (m) | (ug/m?) (%)
2013 24-hour 2.35E-02 678150.00 3940350.00 12 0.20%
2014 24-hour 1.96E-02 678800.00 3939800.00 12 0.16%
2015 24-hour 3.35E-02 677954.60 3939400.70 12 0.28%
2016 24-hour 1.82E-02 678100.00 3939500.00 12 0.15%
2017 24-hour 1.92E-02 678450.00 3940100.00 12 0.16%
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Source Parameters - Optimized
Duke Energy Progress, LLC
Cape Fear STAR® Project

Point Sources _]
Source ID Source Description Easting (X) Northing (Y) | Base Elevation | Stack Height | Temperature Exit Valocity Stack . e Benzene Arsenic Beryllium
Diameter H,S0, H,S0,
(m) (m) (m) (m) {K (mis) (m) (g/s} (o/s) {ats) (gls (g/s)
EP-4 Fead Silo Bin Vent 678183.1 3839922 9 58.8 37.2 366.5 7.62E-01 255 3.27E-05 5.39E-05
EP-5 STAR® Reactor Exhaust 678227.0 3939937.9 58.8 42.7 387.6 12.85 1.68 1.68E+01 4.42E+00 5.92F-06 2,66E-05
EP-6 FGD Byproduct Silo Bin Vent 678235.4 3939924.8 58.8 22.7 360.9 6.86 0.55 1.66E-08 7.45E-08
EP-7 FGD Hydrated Lime Silo Bin Vent 6782291 3938914.0 58.8 23.7 0.0 6.88 0.55 1.66E-07 7.45E-07
EP-8 EHE A (Dust Collector) 678193.4 3039961 5 58.8 24.7 394.3 16.80 1.22 7.93E-04 1.31E-03
EP-9 EHE B (Dust Collector) 678181.4 3939961.5 58.8 247 394.3 16.80 1.22 7.93E-04 1.31E-03
EP-10 EHE Silo Bin Vent 678181.4 3939947.5 58.8 25.8 366.5 7.62E-01 2.26 1.29E-04 2.12E-04
EP-11 Produst Storage Dome Bin Vent 678207.9 3939831.2 58.8 37.5 441.5 7.82E-01 2,67 2.98E-05 4.90E-05
EP-12 Loadout Silo Bin Vent 6782451 3939832.9 58.8 274 4415 7.62E-01 2.67 2.98E-05 4.90E-05
EP-13, Ep-14 Loadout Silo Spouts 678245.1 39398329 58.8 274 4415 7.82E-01 267 2.98E-05 4.90E-05
EP-22 Screener Dissel Engine 877243.0 3940492.0 51.8 1.22 699.82 41.40 0.08 5.21E-03 4.94E-06 1.17E-04
EP-23 Crusher Diesel Engine 677236.0 3940496.0 51.8 2.29 699.82 41.52 0.15 1.72E-02 1.63E-05 3.86E-04
Volume Sources
Source ID Source Description Easting (x) Northing (Y) Basoe Elevation ':::';;:: I":;'i'::::; '::a' II:;';’:::'"ZZ: H:-Sh(;. ::;'g‘ Benzane Arsenic Baryllium
{m} (m) {m) (m) (m) {m) (gls) {als) (g/s) /) (gfs)
EP-16 Ash Handling - Windrows 677281.0 3940481.0 51.8 1.52 0.71 1.43 7.68E-07 1.27E-06
EP-17 Ash Handling - Scresner/Crusher Drop 677251.0 3940487.0 51.8 1.52 0.71 1.43 7.6BE-07 1.27E-06
EP-18 Ash Handling - Scrasnet/Crusher Stock Pile 677261.0 3840478.0 51.8 1.62 0.71 1.43 7.68E-07 1.27E-06
EP-1, EP-2 Wet Ash Receiving 678204.0 3940046.2 58.8 1.52 0.71 143 1.65E-06 2.71E-08
EP-19 Scraaner 677243.0 3940492.0 51.8 1.52 0.71 1.43 " 4.20E-05 6.92E-05
EP-20 Crusher 677236.0 3940496.0 51.8 1.52 0.71 1.43 2.29E-05 3.77E-05

Number of

Source ID Source Description Bass Elevation | Releass Height Benzane Arsenic Beryliium

EP-15
EP-3

Ash Basin
Unioading Pile 3.20E-08




Summary of Optimized Toxic Air Pollutant Modeling Results

Duke Energy Progress LLC
Cape Fear STAR® Project

Maximum Percent of
Averaging Concentration AAL AAL
TAP Period (mg/m3) Year {mg/m3) (%)
Arsenic Annual 2.06E-03 2013 2.10E-03 98%
Benzene Annual 0.118 2016 0.12 98%
Beryllium Annual 4.02E-03 2017 4.10E-03 98%
. , 1 -Hour 98.0 2017 100 98%
Sulfuric Acid 24 - Hour 1.7 2015 12 98%
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Appendix E

Emissions Calculations Support Documentation

Screener & Crusher Engine Example Specifications

Note: Engines have not been procured — provided specifications are for
example only and subject to change.

A=-COM luly 2018



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF TRANSPORTATION AND AIR QUALITY
WASHINGTON, DC 20460

CERTIFICATE OF CONFORMITY
2011 MODEL YEAR

Manufacturer: YANMAR CO.,LTD.

Engine Family: BYDXL3.32M4T

Certificate Number: YDX-NRCI-11-33

Intended Service Class: NR 4 (37-75)

Fuel Type: DIESEL

FELs: N/A NMHC + NOx:N/A NOx: N/A PM: N/A
Effective Date: 9/8/2010

Date Issued: 9/8/2010

/¢

Karl I. Simon, Director
Compliance and Innovative Strategies Division
Office of Transportation and Air Quality

Pursuant to Section 111 and Section 213 of the Clean Air Act (42 U.S.C. sections 7411 and 7547) and 40 CFR Part 60 and
Part 89, and subject to the terms and conditions prescribed in those provisions, this certificate of conformity is hereby
issued with respect to the test engines which have been found to conform to applicable requirements and which represent
the following stationary and nonroad engines, by engine family, more fully described in the documentation required by 40
CFR Part 60 and 89, and produced in the stated model year.

This certificate of conformity covers only those new stationary and nonroad compression-ignition engines which conform
in all material respects to the design specifications that applied to those engines described in the documentation required
by 40 CFR Part 60 and 89 and which are produced during the model year stated on this certificate of the said
manufacturer, as defined in 40 CFR Part 60 and 89.

It is a term of this certificate that the manufacturer shall consent to all inspections described in 40 CFR 89.129-96 and
89.506-96 and authorized in a warrant or court order. Failure to comply with the requirements of such a warrant or court
order may lead to a revocation or suspension of this certificate for reasons specified in 40 CFR Part 89. It is also a term of
this certificate that this certificate may be revoked or suspended or rendered void ab initio for other reasons specified in 40
CFR Part 89.

This certificate does not cover stationary and nonroad engines sold, offered for sale, or introduced, or delivered for
introduction, into commerce in the U.S. prior to the effective date of the certificate.




Colifomia Environmental Protection Agency EXECUTIVE ORDER U-R-028-0636
- YANMAR CO., LTD. New Off-Road
_ €B Air Resources Board Compression-ignition Engines

Pursuant to the authority vested in the Air Resources Board by Sections 43013, 43018, 43101, 43102, 43104 and
43105 of the Health and Safety Code; and

Pursuant to the authority vested in the undersigned by Sections 39515 and 39516 of the Health and Safety Code
and Executive Order G-02-003;

IT IS ORDERED AND RESOLVED: That the following compression-ignition engines and emission control systems
produced by the manufacturer are certified as described below for use in off-road equipment under the flexibility
program provisions. Production engines shall be in all material respects the same as those for which certification is
granted.

MODEL YEAR FLEXIBILITY PROGRAM ENGINE FAMILY NAME(s)

2014 See Attachment '

BE IT FURTHER RESOLVED: That for the listed engine models, the manufacturer has submitted the information and
materials to demonstrate certification compliance with 13 CCR Section 2423, subpart (d).

BE IT FURTHER RESOLVED: That for the listed engine models, the manufacturer has submitted the information and
materials to demonstrate certification compliance with 13 CCR Section 2424 (emission control labels), and 13 CCR
Sections 2425 and 2426 (emission control system warranty).

BE IT FURTHER RESOLVED: Engines certified under this Executive Order shall not be introduced into commerce
before January 2, 2014.

Engines certified under this Executive Order must conform to all applicable California emission regulations.

This Executive Order is only granted to the engine family and model-year listed above. Engines in this
family that are produced for any other modei-year are not covered by this Executive Order.

Executed at El Monte, California on this é & day of November 2013.

k White, Chief
i

le Source Operations Division



ATT
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Non-Flex Certification Engine Information

Flex Engine information

Power Category
Model Year | Executive Order Engine Family Flex Modeli Year (kW)
[ 2007] U-R-028-0349 | 7YDXL3 324N | 2072 19<kW<56
~ 2007] U-R-028-0350 | 7YDXL3.32J4T 7013 19skW<56
[N} |
2011JU-R-028-0536  |BYDXL3 32M4T 56<kW<130
2012]U-R-028-0587  JCYDXLO.4aF 1N 014 kKW<19
2012|U-R-028-0556  |CYDXL0.57V2N 2013 KW<19
2012[U-R-028-0544  |[CYDXLO.57W2N 2073 KW<10
2012|U-R-028-0557-1 |CYDXLO.78V3N 2012 KW<19
2012]U-R-028-0558-1 |CYDXLO.78Y3N 2014 KW<10
2012JU-R-028-0659  |CYDXLO.85U3N 2073 kKW<19
2012|U-R-028-0560 _ |CYDXLO.85V3N 20712 KW<19
2012JU-R-028-0562  [CYDXLO.90U3N | 20713 kKW<19
2012]U-R-028-0561 _ JCYDXLO.90V3N 2014 kKW<19
2012|U-R-028-0564 _ |CYDXL1.11U3N 7014 kKW<19
2012JU-R-028-0565 _ [CYDXL1.11V3N 2012 KW<19
2012|U-R-028-0571 _ |CYDXL1,11X3N 20712 19<kW<56
2012|U-R-028-0572  |CYDXL1.11Y3N 2013 19skW<56
2012|U-R-028-0566 _ |CYDXL1.33J3N 072 KW<19
2012JU-R-028-0569 _ |CYDXL1.33K3N 2014 KW<19
2012JU-R-028-0677 _ |CYDXL1.33M3N 2013 T9<KW<56
2012|U-R-028-0567 _ |CYDXL1.50H2T 2014 kKW<19
2012JU-R-028-0573 _ |CYDXL1.50K3H 2074 19=kW<56
2012|U-R-028-0574 _ |CYDXL1.50K3T —20714 19SkW<56
2012|U-R-028-0568 _ |CYDXL1.64J3N 2014 kW<19
2012JU-R-028-0580-1 |CYDXL1.64M3N 2072 19=KW<56
2012|U-R-028-0575 _ |CYDXLZ.00J4T 7073 19<KW<56
2012|U-R-028-0576 _ |CYDXL2.00K4T 7012 19skW<56
2012JU-R-028-0582  JCYDXL2.00N4T 2012 19<KW<56
2012JU-R-028-0548  [CYDXL2.09K4N 20714 10=kW<56
2012|U-R-028-0579 _ |CYDXLZ.19J4N 2014 10<KW<56
2012JU-R-028-0581-1 |CYDXLZ.19K4N 2013 19=kW<56
2012JU-R-028-0578-1 |CYDXL3.05K4N 2012 19<kW<56
2012JU-R-028-0583  |CYDXL3.32C4N 2014 19<kW<56
2012JU-R-028-0584  |CYDXL3.32C4T 7014 19skW<56
2012|U-R-028-0663  |CYDXL3.32F4T 2014 T9SkW<56
2012|U-R-028-0585 _ |CYDXL3.32MaN 7014 19=KW<56
2012|U-R-028-0555 _ |CYDXL0.57U2N 7013 KW<19
2012[U-R-028-05646 _ |CYDXL1.11W3N 2014 KW<19

U-R-028-0636
12/19/13




PERFORMANCE DATA[DM8117]

February 20, 2017

Aerformance Number: DM8117

Change Level: 03

SALES MODEL: C9 COMBUSTION: DI
BRAND: CAT ENGINE SPEED (RPM); 2,200
ENGINE POWER (BHP}: 300 PEAK TORQUE SPEED (RPM): 1,400
PEAK TQRQUE (FT-LB): 087.3 TORQUE RISE (%): 37
COMPRESSION RATIO: 16.1 ASPIRATION: TA
RATING LEVEL: INDUSTRIAL B AFTERCOOLER TYPE: ATAAC
PUMP QUANTITY: 1 AFTERCOOLER CIRCUIT TYPE: JW+OC, ATAAC
FUEL TYPE: DIESEL INLET MANIFOLD AIR TEMP (F): 120
MANIFOLD TYPE: DRY JACKET WATER TEMP (F): 1922
GOVERNOR TYPE: ELEC TURBO CONFIGURATION: SINGLE
CAMSHAFT TYPE: STANDARD TURBO QUANTITY: 1
IGNITION TYPE: Cl TURBOCHARGER MODEL: §310G-1.10
INJECTOR TYPE: EUI CERTIFICATION YEAR: 2005
REF EXH STACK DIAMETER (iN): 4 PISTON SPD @ RATED ENG SPD (FT/MIN): 2,150.9
MAX OPERATING ALTITUDE (FT): 8,501
INDUSTRY SUBINDUSTRY APPLICATION
INDUSTRIAL MINING INDUSTRIAL
INDUSTRIAL GENERAL INDUSTRIAL INDUSTRIAL
INDUSTRIAL CONSTRUCTION INDUSTRIAL
OIL AND GAS LAND PRODUCTION INDUSTRIAL
INDUSTRIAL MATERIAL HANDLING INDUSTRIAL
INDUSTRIAL FORESTRY INDUSTRIAL
OIL AND GAS WELL SERVICING INDUSTRIAL
INDUSTRIAL AGRICULTURE INDUSTRIAL
General Performance Data
l ENGINE SPEED ENGINE ENGINE BRAKE MEAN BRAKE SPEC VOL FUEL INLET MFLD INLET MFLD EXH MFLD EXH MFLD ENGINE
POWER TORQUE EFF PRES FUEL CONSUMPTN PRES TEMP TEMP PRES OUTLET TEMP
(BMEP) CONSUMPTN  (VFC)
(BSFC)
RPM BHP LB-FT PSI LB/BHP-HR GAL/HR IN-HG DEGF DEGF IN-HG DEGF
2,200 300 717 201 0.368 15.8 46.0 118.6 1,086.8 445 862.6
2,100 300 751 211 0.364 15.6 46.2 116.3 1,093.2 42,5 871.8
2,000 300 789 221 0.35¢ 15.4 46.6 115.3 1,106.3 40,5 888.0
1,900 300 830 233 0.355 15.2 47.2 115.5 1,126.5 38.3 911.0
1,800 300 876 248 0.352 15.1 47.8 114.4 1,148.2 36.3 935.3
1,700 253 907 254 0.352 14.8 476 111.8 1,166.0 338 955.6
1,600 284 933 262 0.353 14.3 46.9 109.3 1,188.3 31.2 981.6
1,500 274 959 269 0.354 13.9 45.8 107.2 1,220.1 28.4 1,015.2
1,400 264 089 277 0.356 13.4 44.7 105.6 1,260.4 25,6 1,058.2
1,300 244 988 277 0.361 12.6 411 102.4 1.302.4 22.0 1,111.8
1,200 226 a88 277 0.366 11.8 36.7 98.9 1,3584.3 18.3 1,177.9
1,100 207 988 277 0.373 11.0 31.6 85.2 1,415.6 14.5 1,256.0
ENGINE SPEED ENGINE COMPRESSOR COMPRESSOR WET INLETAIR ENGINE WETINLETAIR WETEXH GAS WETEXHVOL DRY EXH VOL
POWER OUTLET PRES OUTLETTEMP VOL FLOW OUTLET WET MASS FLOW MASS FLOW FLOW RATE (32 FLOW RATE (32
RATE EXHGASVOL RATE RATE DEG F AND DEG F AND
FLOW RATE 29,98 IN HG) 29.98 IN HG)
RPM BHP IN-HG DEGF CFM CFM LBMHR LB/HR FT3/MIN FT3/MIN
2,200 300 48 329.7 7347 1,887.9 3,224.6 3,335,2 702.0 6454
2,100 300 48 327.2 710.2 1,835.8 3,112.8 3,222.1 877.9 622.3
2,000 300 48 326.0 683.7 1,788.9 2,993.4 3,101.4 652.7 598.0
1,900 300 49 326.4 656.5 1,748.0 28715 29796 627.0 573.2
1,800 300 49 327.5 630.7 1,708.4 2,755.3 2,861.1 602.2 549.1
1,700 293 49 326.6 600.6 1,646.1 2,615.5 2,718.6 571.9 520.5
1,600 284 48 32563 567.2 1,577.8 24617 2,561.9 538.2 488.8
1,500 274 47 3234 530.2 1,5086.6 22945 2,391.5 502.3 454 6
1,400 264 46 320.7 490.0 1,436.0 2,115.7 2,209.7 465.2 4192
1,300 244 42 308.9 4301 1,323.3 1,889.5 19778 414.0 371.0
1,200 226 37 2948 384.8 1,204.9 1,649.1 1,731.8 361.8 321.9
1,100 207 32 278.2 326.9 1,080.0 1,393.9 1,471.0 309.5 2731
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PERFORMANCE DATA[DM8117]

February 20, 2017

Aeat Rejection Data

[ENGINE ENGINE REJECTION REJECTION  REJECTION  EXHUAST FROM OIL FROM WORK LOWHEAT  HIGH HEAT
SPEED POWER TOJACKET TO TO EXH RECOVERY  COOLER AFTERCOOLER ENERGY VALUE VALUE
WATER ATMOSPHERE TO 350F ENERGY ENERGY

RPM BHP BTUMIN BTU/MIN BTUMIN BTUMIN BTU/MIN BTUMIN BTUMIN BTUMIN BTU/MIN

2,200 300 5271 2,154 13,255 7.215 1,807 2.725 12,739 33,930 36,144

2,100 300 5,020 2,120 12,990 7.105 1,785 2,629 12,739 33,511 35,608

2,000 300 5,177 2,023 12,789 7,066 1,763 2,525 12,739 33,002 35,251

1,900 300 5,102 1,915 12,658 7,097 1,742 2,426 12,739 32,705 34,839

1,800 300 5,056 1,825 12,543 7,130 1726 2,352 12,739 32,399 34,514

1,700 293 5171 1,625 12,235 7,028 1,686 2,250 12,443 31,657 33723

1,600 284 5131 1,526 11,900 6,929 1,637 2129 12,056 30,737 32,743

1,500 274 4,905 1,621 11,555 6,838 1,584 1,086 11,618 29,745 31,686

1,400 264 4,663 1,786 11,212 5,761 1,533 1,822 11,175 28,780 30,658

1,300 244 4,454 1,784 10,633 6,550 1,440 1,563 10,367 27,036 28,801

1,200 226 4,350 1,783 9,985 6,262 1,349 1,204 9,571 25,330 26,983

1,100 207 4,401 1,775 9,206 5,900 1,259 1,021 8775 23,636 25178
Emissions Data
RATED SPEED POTENTIAL SITE VARIATION: 2200 RPM

ENGINE POWER BHP 300 225 160 75.1 300
PERCENT LOAD % 100 ~ 75 50 25 10
TOTAL NOX (AS NOZ) GIHR 907 512 305 192 135
TOTAL CO GIHR 828 903 263 393 381
TOTAL HC GIHR 93 127 139 193 192
PART MATTER GIHR 30.7 34.9 7.3 49.0 403
TOTAL NOX (AS NO2) (CORR5% 02) __ MG/NM3 1,339.3 933.2 753.5 623.0 977.4
TOTAL CO (CORR 5% 02) __ MG/NM3 1,223.0 1,648.0 657.8 1.691.4 2.759.6
TOTAL HC (CORR 5% 02) __ MG/INM3 119.4 201.7 299.0 718.9 1,205.0
PART MATTER (CORR5% 02) __ MGINM3 38.4 54.8 102.4 188.5 268.2
TOTAL NOX (AS NOZ2) (CORR5% 02) __ PPM 652 255 367 401 476
TOTAL CO (CORR5% 02) __PPM 578 1318 526 1,353 2,208
TOTAL HC (CORR5% 02) __PPM 223 376 558 1,342 2,249
TOTAL NOX (AS NO2) G/HP-HR 3.05 2.29 2,05 2.56 4.52
TOTAL CO GMP-HR 278 7.04 177 5.26 12.74
TOTAL HC G/HP-HR 0.31 0.57 0.93 258 6.44
PART MATTER GHP-HR 0.10 0.16 0.32 0.66 7,35
TOTAL NOX (AS NO2) LBHR 2.00 T13 0.67 0.42 0.30
TOTAL CO LB/HR 1.83 1.99 0.58 0.67 0.84
TOTAL HC LB/HR 0.21 0.28 0.31 0.42 0.42
PART MATTER LBHR 0.07 0.08 0.10 0.17 0.09
RATED SPEED NOMINAL DATA: 2200 RPM

ENGINE POWER BHP 300 225 150 75.1 30.0
PERCENT LOAD % 100 75 50 25 10
TOTAL NOX (AS NOZ2) G/HR 840 474 282 177 125
TOTAL CO GHR 243 483 141 210 204
TOTAL HC G/HR 49 87 74 102 102
TOTAL CO2 KG/HR 152 123 o2 54 31
PART MATTER GHR 15.8 17.9 243 25.1 20.7
TOTAL NOX (AS NOZ) (CORR 5% 02) __ MG/NM3 1.240.1 864.1 697.7 762.1 905.0
TOTAL CO (CORR 5% 02) __ MG/INM3 654.0 881.3 351.8 904.5 1.475.7
TOTAL HC (CORR5% 02) __ MG/NM3 63.2 106.7 158.2 380.4 637.6
PART MATTER (CORR 5% 02) __ MG/NM3 19.7 28.1 52.5 96.7 1375
TOTAL NOX (AS NO2) (CORR5% 02) __PPM 604 221 340 371 441
TOTAL CO (CORR5% 02) __ PPM 523 705 281 724 1,181
TOTAL HC (CORR 5% 02) ___PPM 118 199 295 710 1,190

"OTAL NOX (AS NO2) G/HP-HR 2.82 2.12 1.89 237 4.19
TOTAL CO G/HP-HR 1.49 2.16 0.94 281 .81
TOTAL HC G/HP-HR 0.17 0.30 0.49 1.36 3.47
PART MATTER GHP-HR 0.05 0.08 0.16 0.34 0.69
TOTAL NOX (AS NO2) LB/HR 1.85 1.05 0.62 0.39 0.28
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PERFORMANCE DATA[DM8117] February 20,2017

Regulatory Information

CHINA STAGE Il 2010 - —
THIS ENGINE HAS BEEN TESTED IN ACCORDANCE WITH THE PROVISIONS OF THE PEOPLE'S REPUBLIC OF CHINA NATIONAL STANDARD #GB 20891-2007, AND COMPLIES WITH THE STATED
LIMITS OF CO, HC, NOX, AND PM FOR STAGE I

Locality Agency Regulation Tier/Stage Max Limits - G/BKW - HR
CHINA CHINA NON-ROAD STAGE Il COQ: 3.5 NOx: 6.0 HC: 1.0 PM: 0.20
EPA TIER 3 2005 - 2010

GASEOUS EMISSIONS DATA MEASUREMENTS PROVIDED TO THE EPA ARE CONSISTENT WITH THOSE DESCRIBED IN EPA 40 GFR PART 89 SUBPART D AND ISQ 8178 FOR MEASURING HC,
CO, PM, AND NOX. THE "MAX LIMITS" SHOWN BELOW ARE WEIGHTED CYCLE AVERAGES AND ARE IN COMPLIANCE WITH THE NON-ROAD REGULATIONS.

Locality Agency Regulation Tier/Stage Max Limits - G/IBKW - HR
U.S. (INCL CALIF) EPA NON-ROAD TIER 3 CO: 3.5 NOx + HC: 4.0 PM: 0.20
EU STAGE IIIA 2006 - 2010

GASEOUS EMISSION DATA MEASUREMENTS ARE CONSISTENT WITH THOSE DESCRIBED IN EU 97/68/EC, ECE REGULATION NO. 96 AND ISO 8178 FOR MEASURING HC, CO, PM, AND NCX.
GASEOQUS EMISSION VALUES ARE WEIGHTED CYCLE AVERAGES AND ARE IN COMPLIANCE WITH THE NON-ROAD REGULATIONS.

Locality Agency Regulation Tier/Stage Max Limits - G/BKW - HR
EUROPE EU NON-ROAD STAGE IlIA CO: 3.5 NOx + HC: 4.0 PM: 0.20
MO0 2011 - -

GASEOUS EMISSIONS DATA MEASUREMENTS ARE CONSISTENT WITH THOSE DESCRIBED IN REGULATION 13 OF REVISED ANNEX VI OF MARPOL 73/78 AND I1SO 8178 FOR MEASURING HC,
CO, PM, AND NOX. THIS ENGINE CONFORMS TO INTERNATIONAL MARINE ORGANIZATION'S (IMO) MARINE COMPRESSION-IGNITION EMISSION REGULATIONS.,

Altitude Derate Data

ALTITUDE CORRECTED POWER CAPABILITY (BHP)

AMBIENT 30 40 50 60 70 80 90 100 110 120 130 140 NORMAL
OPERATING

TEMP (F)

ALTITUDE (FT)

0 300 300 300 300 300 300 300 300 300 300 300 300 300
1,00 300 300 300 300 300 300 300 300 300 300 300 300 300
2,000 300 300 300 300 300 300 300 300 300 300 300 300 300
3,000 300 300 300 300 300 300 300 300 300 300 300 300 300
4,000 300 300 300 300 300 300 300 300 300 300 300 300 300
5,000 300 300 300 300 300 300 300 300 300 300 300 300 300
6,000 300 300 300 300 300 300 300 300 300 300 300 297 300
7,000 300 300 300 300 300 300 300 3C0 300 295 290 285 300
8,000 300 300 300 300 300 300 299 294 288 283 279 274 300
9,000 300 300 300 300 298 292 287 282 277 272 268 263 300
10,000 300 300 207 291 286 281 276 271 266 261 257 253 300
11,000 297 291 285 280 274 269 264 260 255 251 246 242 291
12,000 285 279 274 268 263 258 254 249 245 241 236 233 281
13,000 273 268 262 257 252 248 243 239 235 231 227 223 272
14,000 262 258 251 247 242 237 233 229 225 221 217 214 262
15,000 251 248 241 236 232 227 223 218 215 212 208 205 253

Cross Reference

Test Spec Setting Arrang Engi ing Model Engineering Model Start Effective Serial End Effective Serial
Version Number Number

0K4833 PP5337 2446783 E705 - JSC00001

0K4893 PP5337 2524430 E705 - JSC00001

0K4894 PP5372 2524430 E705 - MBDO00001

0K4893 PP5337 3271007 E705 - JSCO0001

0K4893 PP5337 3930595 E705 - JSCO0001

0K4893 PP5337 3964949 E705 - JSC00001

Rerformance Parameter Reference

arameters Reference:DM9600-08
PERFORMANCE DEFINITIONS
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PERFORMANCE DATA[DM8117] February 20, 2017

>ERFORMANCE DEFINITIONS DM9600

APPLICATION:

Engine performance tolerance values below are representative of a
typical production engine tested in a calibrated dynamometer test
cell at SAE J1985 standard reference conditions. Caterpillar
maintains 1IS08001:2000 certified quality managsment systems for
engine test Facllities to assure accurate calibration of test
equipment. Engine test data is corrected in accordance with SAE
J1995. Additional reference material SAE J1228, J1349, 1SO 8665,
3046-1:2002E, 3046-3:1989, 1585, 2534, 2288, and 9249 may apply in
part or are similar to SAE J1995. Special engine rating request
(SERR) test data shall be noted.

PERFORMANCE PARAMETER TOLERANCE FACTORS:

Power +-3%
Tomue +- 3%
Exhaust stack temperature +-8%
Inlet airflow +- 5%
Intake manifold pressure-gage +/- 10%
Exhaust flow +- 6%
Specific fuel consumption +/- 3%
Fuel rate +/- 5%
Specific DEF consumption +-3%
DEF rate +I- 5%
Heat rejection +/- 5%
Heat rejection exhaust only +-10%
Heat rejection CEM only +-10%

Heat Rejection valuss based on using treated water.

Torue is included for truck and industrial applications, do not
use for Gen Set or steady state applications.

On C7 - C18 engines, at speeds of 1100 RPM and under these values
.are provided for reference only, and may not meet the tolerance
sted.

These values do not apply to C280/3600. For these models, see the
tolerances listed below.

C280/3600 HEAT REJECTION TOLERANCE FACTORS:

Heat rejection +- 10%
Heat rejection to Atmosphere +/- 50%
Heat rejection to Lube Oil +1- 20%
Heat rejection to Aftercooler +/- 5%

TEST CELL TRANSDUCER TOLERANCE FACTORS:

Torque +1- 0.5%

Speed +-0.2%

Fuel flow +-1.0%
Temperature +/- 2.0 C degrees
intake manifold pressure +- 0.1 kPa

OBSERVED ENGINE PERFORMANCE IS CORRECTED TO SAE J1995 REFERENCE
AIR AND FUEL CONDITIONS.

REFERENCE ATMOSPHERIC INLET AIR

FOR 3500 ENGINES AND SMALLER

SAE J1228 AUG2002 for marine engines, and J1995 JAN2014 for other
engines, reference atmospheric pressure is 100 KPA (29.61 in hg),

and standard temperature is 25deg C (77 deg F) at 30% relative
humidity at the stated aftercooler water temp, or inlet manifold

temp.

FOR 3660 ENGINES

Engine rating obtained and presented in accordance with 1ISO 30456/1
nd SAE J1995 JANJAN2014 reference atmospheric pressure is 100
PA (29.61in hg), and standard temperature is 25deg C (77 deg F)

at 30% relative humidity and 150M altitude at the stated

aftercaoler water temperature.

Page 50of 7



PERFORMANCE DATA[DM8117]

AEASUREMENT LOCATION FOR INLET AIR TEMPERATURE
Location for air temperature measurement air cleaner infet at
stabilized operating conditions.

REFERENCE EXHAUST STACK DIAMETER

The Reference Exhaust Stack Diameter published with this dataset
is only used for the calculation of Smoke Opacity values displayed
in this dataset. This value does not necessarily represent the
actual stack diameter of the engine due to the variety of exhaust
stack adapter aptions available. Consult the price list, engine
order or general dimension drawings for the actual stack diameter
size ordered or options available.

REFERENCE FUEL

DIESEL

Reference fuel is #2 distillate diesel with a 35API gravity;

A lower heating value is 42,780 KJ/KG (18,390 BTU/LB) when used at
29 (84.2), where the density is 838.9 G/Liter (7.001 Lbs/Gal).

GAS

Reference natural gas fuel has a lower heating value of 33.74 KJ/L
{905 BTU/CU Ft). Low BTU ratings are based on 18.64 KJ/L (500
BTU/CU FT} lower heating value gas. Propane ratings are based on
87.56 KJ/L (2350 BTU/CU Ft) lower heating value gas.

ENGINE POWER (NET) IS THE CORRECTED FLYWHEEL POWER (GROSS) LESS
EXTERNAL AUXILIARY LOAD
Engine corrected gross output includes the power required to drive
standard equipment; lube oil, scavenge Jube oil, fuel transfer,
common rail fuel. separate circuit aftercooler and jacket water
pumps. Engine net power available for the external (flywheel)
load is calculated by subtracting the sum of auxiliary toad from
the corrected gross flywheel out put power. Typical auxiliary
loads are radiator cooling fans, hydraulic pumps, air compressors
nd battery charging alternators. For Tier 4 ratings additional
Parasitic losses would also include Intake, and Exhaust
Restrictions.

ALTITUDE CAPABILITY

Altitude capability is the maximum altitude above sea level at
standard temperature and standard pressure at which the engine
could develop full rated output power on the current performance
data set.

Standard temperature values versus altitude could be seen on
TM2001,

When viewing the altitude capability chart the ambient temperature
is the inlet air temp at the compresser inlet.

Engines with ADEM MEUI and HEUI fuel systems operating at
conditions above the defined altitude capability derate for
atmospheric pressure and temperature conditions outside the values
defined, see TM2001.

Mechanical governor contralled unit injector engines require a
setting change for operation at conditions above the altitude
defined on the engine performance sheet. See your Caterpillar
technical representative for non standard ratings.

REGULATIONS AND PRODUCT COMPLIANCE

TMI Emissions information is presented at 'nominal' and Potential

Site Variation' values for standard ratings. No tolerances are

applied to the emissions data. These values are subject to change

at any time. The controlling federal and local emission

requirements need to be verified by your Caterpillar technical
presentative,

Custemer’s may have special emission site requirements that need
to be verified by the Caterpillar Product Group engineer.

February 20, 2017
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PERFORMANCE DATA[DM8117] February 20, 2017

=MISSIONS DEFINITIONS:
Emissions : DM1176

HEAT REJECTION DEFINITIONS:
Diesel Circuit Type and HHV Balance : DM9500

HIGH DISPLACEMENT (HD) DEFINITIONS:
3500. EM1500

RATING DEFINITIONS:
Agriculture : TM6008

Fire Pump : TMB009

Generator Set : TM6035
Generator (Gas) : TM6041
Industrial Diesel : TM6010
Industrial (Gas) : TM6040
Irrigation : TM5749

Locomotive : TM6037

Marire Auxiliary : TM6036

Marine Prop {Except 3600) : TM5747
Marine Prop (3600 only) : TM5748
MSHA : TM6042

Jit Field (Pstroleum) : TM8011
Off-Highway Truck : TM6039

On-Highway Truck : TM6038

SOUND DEFINITIONS:
Sound Power : DM8702

Sound Pressure : TM7080

Date Released : 7/7/15

Page 7 of 7
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CATERPILLAR

For Emissions / Certification feedback and questions, please submit a ticket via our ERC
Request Portal

This emission data is Caterpillar's best estimate for this rating. If actual emissions are
required then an emission test needs to be run on your engine.

Engine Emissions Data

Serial Number (Machine)
Serial Number (Engine) REH07281

Sales Model c9

Sales Model c9

Regulatory Build Date 12/09/2015

Interlock Code Progression No Interlock Code Progression

As Shipped Data
Engine Arrangement Number 3930595

Certification Arrangement 3611891

Test Spec Number 4150183

Regulatory Status EPA / ARB Flex (Part 1039)
Regulatory Status IMO Compliant

|[EPA Family Code ACPXL18.1ESK

EPA Emissions Level Tier 3

|Flash File 3790977

Flash File Progression 5285550

CORR FL Power at RPM 300 HP (224.0 KW ) at 2200 RPM
Advertised Power 300 HP  2,200RPM |
Total Displacement 8.8

This is not an official emission certificate. This is for emission data information only.

Need emission replacement label? Click here!

Caterpillar Confidential: Green

Content Owner: Commercial Processes Division
Web Master(s): PSG Web Based Systems Support
Current Date: 02/20/2017 8:06:37 AM

© Caterpillar Inc. 2017 All Rights Reserved.

Data Privacy Statement,

| = ~ = = — .

https://tmiwebclassic.cat.com/tmi/servlet/TMIDirector?A ction=buildtab&refkind=RNTM... 02/20/2017



[ Calitornia Emvironmentai Protaction Agency | | EXECUTIVE ORDER U-R-001-0507
P — ‘ CATERPILLAR INC. New Off-Road
. <P Air Resources Board . Compression-ignition Engines |

Pursuant to the authority vested in the Air Resources Board by Sections 43013, 43018, 43101, 43102, 43104 and
43105 of the Health and Safety Code; and

Pursuant to the authority vested in the undersigned by Sections 39515 and 39516 of the Health and Safety Code
and Executive Order G-14-012;

IT IS ORDERED AND RESOLVED: That the following compression-ignition engines and emission control systems
produced by the manufacturer are certified as described below for use in off-road equipment under the flexibility
program provisions. Production engines shall be in all material respects the same as those for which certification is
granted.

-
MODEL YEAR ‘ FLEXIBILITY PROGRAM ENGINE FAMILY NAME(s)

i
| |
‘ 2015 ‘ Please see attachments '

BE IT FURTHER RESOLVED: That for the listed engine models, the manufacturer has submitted the information and
materials to demonstrate certification compliance with 13 CCR Section 2423, subpart (d).

BE IT FURTHER RESOLVED: That for the listed engine models, the manufacturer has submitted the information and
materials to demonstrate certification compliance with 13 CCR Section 2424 (emission control labels), and 13 CCR
Sections 2425 and 2426 (emission control system warranty).

BE IT FURTHER RESOLVED: Engines certified under this Executive Order shall not be introduced into commerce
before January 2, 2015,

Engines certified under this Executive Order must conform to all applicable California emission regulations.

This Executive Order is only granted to the engine family and model-year listed above. Engines in this
family that are produced for any other model-year are not covered by this Executive Order.

Executed at El Monte, California on this ,é L/' day of December 2014.

M Lot

(Ygi‘ {Annette Hebert, Chief
missions Compliance, Automotive Regulations and Science Division



U-R-001-0507

Attachment 1 of 1.

Running Change 172712015
Flex Engine for 2015 Model/ Calendar Year
" Exscutive Order - Engine Family
U-R-001-0391 ACPXL18.1ESK
U-R-001-0377 ACPXLO07.2ESL
U-R-001-0373 ACPXL08.8ESX
U-R-001-0388 ACRYLOR RESK
U-R-001-0378 ACPXL11.1ESK
U-R-001-0395 ACPXL12.5ESX
U-R-001-0390 ACPXL12,5ESK
U-R-001-0373 ACPXL14.6ESK
U-R-001-0394 ACPXL15.2ESW
U-R-001-0375 ACPXL15.2ESX
U-R-001-0408 ACPXL15.2NZV
U-R-001-0382 ACPXL27.0ESK
U-R-001-0452 DCPXL09.3HPA
U-R-001-0453 DCPXL09.3HPB
U-R-001-0454 DCPXL12.5HPA
U-R-001-0455 DCPXL12.5HPB
U-R-001-0458 'DCPXL15.2HPA
U-R-001-0460 DCPXL18.1HPA
U-R-O 0459 DOPALUT 2ESS
U-R-001-0470 DCPXL08.8ESJ
U-R-001-0471 DCPXL11.1ESJ
U-R-001-0472 DCPXL12.5ESJ
U-R-001-0478 DCPXL18.1ESJ
U-R-001-0387 ACPXL106.T2E
U-R-001-0379 ACPXL15.2ELW
U-R-001-0380 ACPXL18.1ESW
U-R-001-0381 ACPXL27.0ESX
U-R-001-0396 ACPXL27.0ESW
U-R-001-0383 ACPXL32.0ESP
U-R-001-0385 ACPXL32,0ESW
U-R-001-0384 ACPXL32.0ESX
U-R-001-0386 ACPXL34,5T2C
U-R-001-0388 ACPXL34.5T2E
U-R-001-0404 ACPXL58.6T2E
U-R-001-0397 ACPXL58.6T2X
U-R-001-0402 ACPXL58.6T2Y
U-R-001-0403 ACPXL78.1E2W
U-R-001-0398 ACPXL78.1T2E
U-R-001-0401 ACPXL78.1T2X
U-R-001-0389 ACPXL78.1T2Y
U-R-001-0376 ACPXL106.T2M
U-R-001-0487 ECPXL15.2HZA
U-R-001-0489 ECPXL18.1HZA
U-R-001-0488 ECPXL27.0HZA
U-R-001-0486 ECPXL27.0HYA
U-R-001-0408 ACPXL15.2NZV
U-R-001-0409 ACPXL15.2NzV
U-R-001-0490 ECPXL32.0HZA Y
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LA
NCDENR
North Carolina Department of Environment and Natural Resources

Pat McCrory Donald R. van der Vaart
Governor Secretary

June 10, 2015

Mr. Jim Clayton

The SEFA Group
217 Cedar Road
Lexington, SC 29073

SUBJECT: Applicability Determination No. 2501
The SEFA Group
Lexington, SC

Dear Mr. Clayton:

The North Carolina Division of Air Quality (DAQ) received your letter dated September S, 2014,
requesting the DAQ’s concurrence with its determination of regulatory status of certain coal combustion
residues, when used in its Staged Turbulent Air Reactor (STAR Reactor), in accordance with 40 CER 241
“Solid Wastes Used As Fuels or Ingredients in Combustion Units” (“Solid Waste Definition Rule” or

“Rule” hereinafter).

Specifically, SEFA Group (SEFA) requests the confirmation that coal ash obtained from the
following specific sources meets the requirements in §241: flyash received directly from coal-fired power
.Plant’s particulate collection infrastructure (i.e., electrostatic precipitator or baghouse), and processed
flyash received from landfills and ash ponds.

Unless exempt, combustion of “non-hazardous secondary material (NHSM), as defined in
§241.2 would subject the emissions unit (such as STAR reactor) to reqﬁirements in 40 CFR 60
Subpart CCCC “Standards of Performance for Commercial and Industrial Solid Waste
Incineration Units” or, Subpart DDDD “Emissions Guidelines and Compliance Times for
Commercial and Industrial Solid Waste Incineration Units”. These regulations are commonly
known as CISWI (“Commercial and Industrial Solid Waste Incineration”).

"The DAQ has determined that the coal ash received directly from the coal-fired power plant’s
particulate collection infrastructure (i.e., electrostatic precipitator or baghouse) is a NHSM and an
“ingredient”, as defined in §241.2. DAQ has further determined that this flyash meets the legitimacy
criteria included in §241.3(d)(2) and thus, concludes that it is not a solid waste. Therefore, the STAR
Reactor is not subject to the requirements in CISWI,

Moreover, the processed flyash received from landfills or ash ponds is a NHSM and an
ingredient, and DAQ has determined that this flyash also meets the legitimacy criteria included in
§241.3(d)(2), and thus, concludes that it is not a solid waste. Therefore, the STAR Reactor is not subject

to the requirements in CISWI.

1641 Mail Service Center, Raleigh, North Carolina 27699-1641
Phone: 919-707-8400 / Internet: www.nedenr.qov

An Equal Opporiunity \ Affirative Action Employer — Made in part with Racycled Paper



M. Jim Clayton
June 10, 2015
Page 2

The following includes discussion on STAR Reactor, and technical and regulatory analysis
supporting these conclusions for each of the above types of flyash:

STAR Reactor

The STAR Reactor is a patented technology developed by SEFA for thermal beneficiation
/ processing of either a low or high-Btu value fine particulate matter, such as the above described
flyash [hereinafter “feedstock™], along with other ingredient materials (gas, solids, and liquids)
into a variety of commercial products. These products are used not only for application as a
partial cement replacement but for many other commercial and industrial applications. There are
several products which SEFA is currently .capable of producing because of the flexibility
embodied in this reactor. For example, STAR® RP, Ultrix?, Spherix®, Fortimix®, and
Permanix™,

The STAR Reactor process is inherently flexible in that operating parameters can be
varied and different ingredients can be added to produce a desired product. The primary
component of the STAR Reactor is a cylindrical refractory-lined vessel in which the majority of
the process reactions take place. These reactions can include a range of both chemical and
physical reactions: Air is required for pneumatic uplift of the solids and for the process reactions
enters through the floor of the STAR Reactor as well as through the walls at multiple locations.
The raw feedstock and any other ingredients are introduced through the walls of the STAR
Reactor. All of the solids and gases exit together at the top of the reactor. The gas/solids mixture
enters a hot cyclone where the majority of solids are separated from the gas and recycled back to
the STAR Reactor. The very high rate of hot recycle solids increases the operating flexibility of
the process. The process reactions can occur through this reactor/hot cyclone loop. Due to the
high gas velocity, the multiple injection points, and the recycle solids, there is a significant
amount of turbulence created which enhances the mixing of the ingredients and optimizes the
reactions. The gas and remaining solids not collected by the hot cyclone are passed over a heat
exchanger which can be designed to preheat the process air, used in heat recovery, or to simply
cool the gas/solids mixture. Once cooled, the solids are separated from the gas in a fabric filter
recovery device. Solids can also exit the STAR Reactor at the bottom or from the recycle loop.
These solids can be combined with the solids/gas stream before the heat Tecovery equipment or,
since they have different characteristics as compared to the solids exiting the hot cyclone, they
can be processed separately for a particular application. By design the STAR Reactor operates
under a wide range of process parameters.

Technical and Regulatory Analysis

Flyash Received Directly from Coal-fired Power Plant’s Particulate Collection Infrastructure (i.e.,

Electrostatic precipitator or Baghouse)

As described above, the STAR Reactor is capable of utilizing flyash, received directly
from coal-fired power plant's particulate emissions controls, as its primary ingredient along with
other select ingredients in order to produce a variety of products for markets.




Mr. Jim Clayton
June 10, 2015
Page 3

§241.2(b)(3) of the rule defines NHSM as "a secondary material that, when discarded,
would not be identified as a hazardous waste under Part 261 of this chapter". Further the same
section defines secondary material as "any material that is not the primary product of a
manufacturing or commercial process, and can include post-consumer material, off-specification
commercial chemical products or manufacturing chemical intermediates, post-industrial material,

and scrap."

It is indisputable that flyash generated from combustion of coal is not a "primary product
of a manufacturing” facility (such as electric generating facility) and this product can be deemed
as "post-industrial material". Moreover, coal flyash is not regulated as a hazardous waste as per
Part 261 of 40 CFR "Identification and Listing of Hazardous Waste". In fact, EPA has
promulgated a rule on April 17, 2015 (80 FR 21302) to regulate disposal of coal combustion
residues (fly ash, bottom ash, boiler slag, and flue gas desulfurization materials generated from
burning coal for the purpose of generating electricity by electric utilities and independent power
producers) [CCR] as solid waste under Subtitle D "State or Regional Solid Waste Plans" of the
Resource Conservation Act (RCRA) [administrative regulations included in 40 CFR 257) and not
under the Subtitle C of the RCRA "Hazardous Waste Management" [administrative regulations
included in 40 CFR 261). In addition, the beneficial uses (e.g., use of flyash in concrete
manufacturing replacing traditional product cement) of CCR is exempt from this regulation.

Based, on the above discussion, it is concluded that the flyash generated from the coal
combustion and received directly from coal-fired power plant's particulate emissions control
devices, is a NHSM.

§241.3(b)(3) of the Solid Waste Definition Rule provides that NHSMs are not solid waste
when “used as an ingredient in a combustion unit that meet the legitimacy criteria specified in
paragraph (d)(2) of this section.” §241.2 of the Solid Waste Definition Rule defines “ingredient”
as “a non-hazardous secondary material that is a component in a compound, process or product.”
The feedstock is merely one component among a number of variables which are introduced to the
STAR Reactor to produce many different products. Therefore, feedstock processed in the STAR
Reactor is an ingredient under the Solid Waste Definition Rule.

Legitimacy Criteria

For a non-hazardous secondary material used as an ingredient to be excluded from the
definition of solid waste under §241.3 of the Solid Waste Definition Rule, the material must
satisfy the following legitimacy criteria under Subsection (d)(2):

@) The non-hazardous secondary material must be managed as a valuable commodity;

(i)  The non-hazardous secondary material must provide a useful contribution to the
production or manufacturing process.

(iii)  The non-hazardous secondary material must be used to produce a valuable product or
intermediate.
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(iv)  The non-hazardous secondary material must result in products that contain contaminants
at levels that are comparable in concentration to or lower than those found in traditional
products that are manufactured without the non-hazardous secondary material.

Managed as a Valuable Commodity - §241.3(d)(2)()

SEFA stores its feedstock in silos and or covered shelters prior to using it as an ingredient
in the STAR Reactor and conveys the material to the process equipment pneumatically. As per
§241.3(d)(2)(i), the Solid Waste Definition Rule identifies the following three factors to be
considered in determining whether a material is managed as a valuable commodity:

(A)  The storage of the non-hazardous secondary material prior to use must not exceed
reasonable time frames;

(B)  Where there is an analogous ingredient, the non-hazardous secondary material must be
managed in a manner consistent with the analogous ingredient or otherwise be adequately
contained to prevent releases to the environment;

(C) If there is no analogous ingredient, the non-hazardous secondary material must be
adequately contained to prevent releases to the environment;

As per SEFA, in a previously permitted design, the storage capacity of the silos and
partially enclosed storage bins for incoming feedstock ranges from 800-2000 tons and could
accommodate approximately three to ten days of production when the STAR Reactor is operating
on SEFA’s normal production schedule. As such, under normal operations, the incoming
feedstock is typically stored no more than three days prior to introduction into the STAR Reactor
process. However, during shutdown of the STAR Reactor or when off-specification feedstock is
received from a supplier, the feedstock may be stored for longer periods of time, but usually no
more than sixty days. In the past, as per SEFA, shutdown of the STAR Reactor has generally
not exceeded twenty days. With respect to the management of off-specification feedstock, SEFA
has indicated that if this off-specification material can be blended with other feedstock at ratios
which ensure that processing in the STAR Reactor produces an end product which meets SEFA’s
quality control standards, it will attempt to do so. Depending on the nature and amount of the
material’s deviation from SEFA’s feedstock specifications, if it cannot be blended, the off-
specification feedstock will have to be rejected and returned to the supplier. If it is capable of
being blended, the blending process may require storage of the off-specification feedstock for as
long as 60 days depending upon the quantity involved. Accordingly, even outside of the normal
three-day processing scheduling for incoming feedstock, SEFA’s storage of incoming feedstock
does not exceed a reasonable time frame.

Additionally, SEFA manages the incoming feedstock as a valuable commodity and takes
measures to prevent loss of material during off-loading and storage. In the preamble to the rule,
EPA explains that “If on the other hand, a company does not manage the non-hazardous
secondary material as it would traditional ingredients, that behavior may indicate that the non-
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hazardous secondary material is being discarded.” Refer to 76 FR 15543. The material must be
“stored in a manner that both adequately prevents releases or other hazards to human health and
the environment, considering the nature and toxicity of the non-hazardous secondary material.”
Id. In most cases, this requirement is satisfied if the material is in some manner “contained.” Id.
As noted, SEFA stores its feedstock in enclosed silos or covered and partially enclosed storage
bins and therefore meets this criterion. Additionally, at all times prior to processing, SEFA
handles the material in a manner consistent with this criterion. Feedstock is transferred from its
suppliers (typically, coal-fired power plants) to SEFA either (i) directly by pneumatic conveyor
into the silos or (i) by truck to the SEFA facility. All bin vents within the pneumatic conveyer
system are equipped with fabric filter recovery devices to minimize loss of this valuable material.
Thus, SEFA believes that it unquestionably manages its feedstock as a valuable commodity.

Useful Contribution to the Production or Manufacturing Process - $241.3(d)(2)(ii)

SEFA believes that there is no question that the feedstock processed in the STAR Reactor
provides a useful contribution to its production of the various end products marketed by SEFA.
In the preamble to the Solid Waste Definition Rule, at 76 FR 15543, EPA explains the rationale

behind this criterion for legitimacy:

A non-hazardous secondary material used as an ingredient in combustion
systems provides a useful contribution if it contributes valuable ingredients to the
production/manufacturing process or to the product or intermediate of the
production/manufacturing process. This criterion is an essential component in the
determination of legitimacy because legitimate use is not occurring if the non-
hazardous secondary material doesn’t add anything to the process, such that the
non-hazardous secondary material is basically being disposed of or discarded.
This criterion is intended to prevent the practice of “sham” recycling by adding
non-hazardous secondary materials to a manufacturing operation simply as a
means of disposing of them.

SEFA states that the feedstock processed in the STAR Reactor is clearly not added to
dispose of that material and the processing of the feedstock in the STAR Reactor can in no
manner be characterized as “sham” recycling. Additionally, the fact that some of the constituents
of the feedstock are not needed or desirable for the STAR Process does not affect the status of
the “useful contribution” of the feedstock:

For purposes of satisfying this criterion, not every constituent or component of
the non-hazardous secondary material has to make a contribution to the
production/manufacturing activity. For example, non-hazardous secondary
materials used as ingredients may contain some constituents that are needed
in the manufacturing process, such as, for example, zinc in non-hazardous
secondary materials that are used to produce zinc-containing micronutrient
fertilizers, while other constituents in the non-hazardous secondary
material, such as lead, do not provide a useful contribution. Provided the zinc
is at levels that provides a useful contribution, we believe the non-hazardous



Mr. Jim Clayton
June 10, 2015
Page 6

secondary material would satisfy this criterion, although we would note that the
constituents not directly contributing to the manufacturing process could still
result in the non-hazardous secondary material not meeting the contaminant part
of the legitimacy criteria. The Agency is not quantitatively defining how much of
the non-hazardous secondary material needs to provide a useful contribution for
this criterion to be met, since we believe that defining such a level would be
difficult and is likely to be different, depending on the non-hazardous secondary
material. The Agency recognizes that this could be an issue if persons argue that
a non-hazardous secondary material is being legitimately used as an ingredient,
but in fact, only a small amount or percentage of the non-hazardous secondary
material is used.

76 FR 15543-44 (emphasis added).

The fact that reactions in the STAR Reactor eliminate certain undesirable constituents of
the feedstock material does not preclude a determination that the feedstock meets the legitimacy
criteria as an ingredient. As described above, the STAR Reactor has the capability to control the
chemical and physical reactions in the process to produce marketable materials with a broad
range of characteristics. The constituents and characteristics of each STAR Reactor product are
tailored to the intended market and vary depending on the needs of that market. The elimination
of certain constituents does not affect the determination that the feedstock is an ingredient which
makes a useful contribution to the products produced in the STAR Reactor.

Produces a Valuable Product or Intermediate - $241.3(d)(2)(iii)

As per SEFA, it is undisputed that feedstock material is used in the STAR Reactor to
make valuable products. “The product or intermediate is valuable if it is (i) sold to a third party
or (ii) used as an effective substitute for a commercial product or as an ingredient or intermediate
in an industrial process.” Refer to 76 FR 15544, Also, as discussed above, the STAR Reactor
has the capability to process its fly ash and other materials to produce a broad range of products.
All of the products currently produced in the STAR Reactor are sold to third parties.
Additionally, the various products produced in the STAR Reactor have application as both
substitutes for commercial products and as ingredients in an industrial process. Ultrix® and
STAR RP® are sold for use as partial replacement for Portland cement. Fortimix® is sold for use
as an additive for rubber compounds. Permanix™ is designed for use as a broad-spectrum UV
blocker. Accordingly, in all respects, SEFA’s feedstock processed in the STAR Reactor satisfies
this criterion for legitimacy as an ingredient.

Comparable Contaminants Concentration of End Product - § 241.3(d)(2)(iv)

Again, as discussed above, the STAR Reactor has the capability to process its feedstock
to reduce or eliminate some undesirable constituents and to alter the chemical and physical
characteristics of others in its various end products. The Solid Waste Definition Rules provides
as follows:
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The non-hazardous secondary material must result in products that contain
contaminants at levels that are comparable in concentration to or lower than those
found in traditional products that are manufactured without the non-hazardous
secondary material.

Refer to §241.3(d)(2)(iv).
The preamble to the Rule includes the following:

The assessment of whether the products produced from the use of nonhazardous
secondary materials that have contaminants that are comparable to (or lower) in
concentration can be made by a comparison of contaminant levels in the
ingredients themselves to the traditional ingredients they are replacing, or by
comparing the contaminant levels in the product itself with and without the use of
the nonhazardous secondary material.

Refer to 76 FR 15544

As applied to the use of the feedstock as an ingredient in the STAR Reactor, the relevant
comparison is a comparison of the various STAR Reactor end products to comgarable products in
the industries in which each is used. For example, Ultrix® and STAR RP® are both used as
supplementary cementitious materials in concrete, but, due to the unique processing regime of
the STAR Reactor, neither has varying quantities of adsorptive unbumed carbon, which
characterize by-product fly ashes typically used in the marketplace. In fact, the air-entraining
characteristics of Ultrix® and STAR RP® are tailored by STAR Reactor to exactly match the air-
entraining characteristics of plain cement concrete.

The preamble to the proposed rule for the Solid Waste Definition Rule explains the
rationale for and purpose of the comparison of contaminants in the legitimacy criteria for use of a
non-hazardous secondary material as an ingredient:

The Agency recognizes that there may be instances where the contaminant levels
in the products manufactured from non-hazardous secondary material ingredients
may be somewhat higher than found in the traditional products that are
manufactured without the non-hazardous secondary material, but the resulting
concentrations would not be an indication of discard and would not pose a risk to
human health and the environment.

Refer to 75 FR 31844, 31885 (Jun. 4, 2010).

In addition, EPA has recognized that contaminant levels in the products made from
NHSM can have contaminant levels within a "small acceptable range" at 76 FR 15523 (March
21, 2011).
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The above discussion clearly provides that it may be allowable under §241.3(d)(2)(iv) for
certain contaminants in the end product made with non-hazardous secondary materials
ingredients to be “somewhat higher” or within a "small acceptable range" than those in
traditional products. Thus, SEFA’s fly ash feedstock satisfies the legitimacy criterion in
§241.3(d)(2)(iv) despite the slightly higher concentrations of arsenic and beryllium in the STAR
RP® as compared to Portland Cement, as included in Attachment A to the SEFA’s September
2014 letter. Also, using additional analytical data received from SEFA', it can be said that the
contaminant levels in the SEFA product are within the range of contaminants levels or within a
"small acceptable range" for Portland Cement (traditional product).

Additionally, as stated in the preamble to the proposed rule above, the purpose of the
contaminant comparison criterion is to demonstrate that the use of the non-hazardous secondary
material ingredient is not indicative of discard and does not pose a risk to human health and the
environment. Expanding of the “indication of discard” aspect of this component of the
legitimacy criteria, EPA further explains:

Based on our assessment of all of the comments, we believe it appropriate to
include contaminant levels as a legitimacy criterion. Thus, we do not agree with
those commenters that assert that contaminant comparisons are not appropriate to
require as part of the legitimacy criteria. The Agency believes the criterion is
necessary because non-hazardous secondary materials that contain contaminants
that are not comparable in concentration to those contained in traditional fuel
products or ingredients would suggest that these contaminants are being
combusted as a means of discarding them, and thus  the non-hazardous
secondary material should be classified as a solid waste. In some cases, this can
also be an indicator of sham recycling,

Refer to 75 FR 31871-72 (emphasis added).

As such, the primary purpose of the comparison on contaminants in an end product using
the non-hazardous secondary material ingredient to that of traditional products made without the
non-hazardous secondary material ingredient is to demonstrate that such use is not a means of
discarding the non-hazardous secondary material or indicative of sham recycling,

With respect to the additional industrial uses for products produced by using fly ash
feedstock as an ingredient in the STAR Reactor, a direct comparison of SEFA’s end product to a
traditional product which is manufactured without fly ash feedstock is not feasible for many of
the end products produced in the STAR Reactor. However, based on the detailed comparison of
the STAR® RP to Portland Cement and the various markets for SEFA’s other STAR Reactor
products as included in the above referenced submittal, it is clear that SEFA is not processing the
fly ash feedstock as a means of discarding the fly ash or any of its constituents.

! Email dated 5/12/2015 from Thomas Pritcher, Environmental Consulting & Technology, Inc., to Rahul Thaker,
NCDAQ.
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To the extent that the purpose of the contaminant comparison is to demonstrate that these
products do not pose a risk to human health and the environment, SEFA has provided additional
information as well as copies of the material safety data sheets for these products to demonstrate
that no such risk is posed in the various industrial uses of STAR Reactor end products. For
example, the material safety data sheets for Spherix® and Fortimix® included in Attachment B to
the SEFA’s September 2014 letter. As per SEFA, in many cases, the STAR® Reactor end
products provide a safe alternative to traditional products which may pose a potential risk to
human health and the environment.

Flyash Received from Landfill or Ash Pond

§241.3(b)(4) of the rule provides that NHSMs are not solid waste when “fuel or
ingredient products that are used in a combustion unit, and that are produced from the processing
of discarded non-hazardous secondary materials and that meet the legitimacy criteria specified in
paragraph (d)(1) of this section, with respect to fuels, and paragraph (d)(2) of this section, with
respect 10 ingredients.”

As discussed above, the coal flyash disposed off in a landfill or an ash pond can be
deemed as a NHSM. Prior to being used as an acceptable ingredient (feedstock) in the STAR
Reactor, any flyash received from landfills or ash ponds must be “processed,” as that term is
defined in the rule. As discussed below, any commercial agreement between a supplier and
SEFA will specify the acceptable criteria (i.e., specifications) for a feedstock that can be used in
the STAR Reactor as a condition for supplying processed flyash to SEFA.

Pursuant to §241.2, “processing” means any operations that transform discarded non-
hazardous secondary material into a non-waste fuel or non-waste ingredient product. Processing
includes, but is not limited to, operations necessary to: remove or destroy contaminants;
significantly improve fuel characteristics of the material, e.g. sizing or drying the material in
combination with other operations; or chemically improve the as-fired energy content. Minimal
operations that result only in modifying the size of the material by shredding do not constitute
processing for purposes of this definition. Under the same section of the Rule, “Secondary
material” is defined as any material that is not the primary product of a manufacturing or
commercial process, and can include post-consumer material, off-specification commercial
chemical products or manufacturing chemical intermediates, post-industrial material, and scrap.

While it is recognized that coal flyash which was initially placed into a landfill may be
considered to have been “previously discarded” by custom and practice, coal-fired utilities also
collect this coal ash in permitted wastewater treatment ponds. This coal ash has not historically
been considered “discarded™ as it was merely solids settling within a permitted wastewater unit.
SEFA believes that the processing of these materials as required to satisfy SEFA’s specifications
for its feedstock would meet the requirements for processing of “previously discarded” materials
under the Solid Waste Definition Rule as applied to CISWI. As such, the requisite processing of
materials to be used as feedstock in the STAR Reactor would be sufficient to transform them to

an ingredient.
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The Solid Waste Definition Rule provides that a previously discarded material may be
processed to transform the waste to a non-waste ingredient. Specifically, §241.3(b)(4) of the
Solid Waste Definition Rule provides as follows:

Fuel or ingredient products that are used in a combustion unit, and are produced
from the processing of discarded non-hazardous secondary materials and that
meet the legitimacy criteria specified in paragraph (d)(1) of this section, with
respect to fuels, and paragraph (d)(2) of this section, with respect to ingredients.
The legitimacy criteria apply after the non-hazardous secondary material is
processed to produce a fuel or ingredient product. Until the discarded
nonhazardous secondary material is processed to produce a non-waste fuel or
ingredient, the discarded non-hazardous secondary material is considered a solid
waste and would be subject to all appropriate federal, state, and local
requirements.

As per SEFA, any processing of materials from landfills or from ash ponds to meet
SEFA’s feedstock specifications will be undertaken under the control of the supplier prior to
being received by SEFA for use an ingredient in its STAR Reactor. Accordingly, this feedstock
when received by SEFA or used in the STAR Reactor would meet the legitimacy criteria for
direct use as an ingredient and therefore would not be a solid waste under the Solid Waste
Definition Rule. All feedstock shipped to SEFA for use as an ingredient in the STAR Reactor
will first be required to undergo processing by the supplier to be:

Free of all, but minimal contaminants (e.g., organic debris, slag);
Finely-divided and free-flowing,

Have consistent moisture content of < 25%; and

Have a consistent chemical composition, including organic content as
measured by loss on ignition.

Cowp

The above are SEFA specifications for acceptance of any coal flyash (discarded in
landfills or ash ponds).

As per SEFA, the specific processing steps that may be needed to meet the SEFA
specifications (as described above) and produce a suitable feedstock for the STAR Reactor will
vary depend upon the specific characteristics of each source of coal flyash. Generally speaking,
one or more of the following four processing steps will be necessary to produce a suitable
feedstock for the STAR Reactor:

1) Dewatering,

2) Screening/Separation,
3) Milling, and

4) Blending.

For use as a feedstock in the STAR Reactor, coal ash from an ash pond having higher
moisture content will likely need to be processed using most, if not all, of these steps. Coal ash
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from a landfill may not require every step. For example, it may be unnecessary to dewater coal
ash from landfills if the material has consistent and acceptable moisture content.

Depending on the source of the ash, the general steps described above can require sub
processes. For example, feedstock appropriate for the STAR Reactor, it may be necessary to
remove larger particles or other materials found with the ash. In addition, to meet SEFA’s
specifications, some coal ash may require further processing through a separate loop that
includes equipment (e.g., roll crusher) needed to produce a more finely-divided, free-flowing
feedstock. For others, it may be necessary to utilize a magnetic separator to remove metal
constituents. Also, materials such as coal, pyrites, or other more coarse materials may need to be
screened. The Screening/Separation step will occur routinely to produce a free-flowing, finely-
divided feedstock suitable for the STAR Reactor. Depending on the source of coal ash, milling
may not be necessary to achieve a finely-divided and free-flowing material.

As emphasized by SEFA, the specific processing steps and the specific processing
equipment cited above are typical examples for how these materials might be processed to
produce a suitable feedstock. Those performing the actual work (i.e., suppliers) will elect to use
different techniques and/or equipment. SEFA states that as long as the processed coal ash
conforms to SEFA’s general specifications outlined above, the coal flyash received from landfills
or ash ponds will have been sufficiently “processed” and will be a suitable feedstock as an
ingredient in the STAR Reactor.

It needs to be noted here that the EPA has recognized similar processing steps (similar to
SEFA suggested processing steps as above to meet the SEFA specifications) are "likely to meet
our definition of processing, as it appears that these processes in fact remove contaminants and
improve the ingredient characteristics of these recovered CCRs (i.e., ash from ponds and
landfills)". Refer to 76 FR 15518, March 21, 2011 (emphasis added).

With respect to the requirement for meeting the legitimacy criteria in §241.3(d)(2),
pursuant to §241.3(b)(4), for flyash received from landfill or ash pond, SEFA emphasizes that
after completion of “processing”, it will become similar to the flyash received directly from coal-
fired plant’s particulate collection infrastructure (i.e., Electrostatic precipitator or Baghouse), and
thus, will meet all legitimacy criteria as discussed above for it. '

Finally, with respect 1o the particular criterion for comparable contaminants concentration of
end product (traditional products) in §241.3(d)(2)(iv), SEFA analyzed each of these materials for
semi-volatile organic compounds, organo-chlorine pesticides, PCBs, chlorides, metals and sulfur
content, during engineering studies to assess the suitability of coal ash previously placed in water
treatment ponds (pond ash) or previously placed in landfills (landfill ash). A comparison of the
constituents in dry source feedstock, pond ash and landfill ash from SCE&G’s? Wateree facility is
provided in Attachment C to the SEFA’s September 2014 submittal. In comparison to the dry
collection feedstock, the landfill ash is comparable with slightly higher results for a few
constituents. The sampling results on pond ash indicate that all constituents detected were lower

2
wWww.sceg.com



Mr. Jim Clayton
June 10, 2015
Page 12

than those for the dry collection feedstock and the landfill ash. Despite certain variables in the
manner in which coal ash were previously placed in ponds or landfills, as per SEFA, these
sampling results are sufficient to demonstrate that contaminants in coal flyash previously placed
in ponds and landfills are comparable to or lower than those in dry collection coal flyash
processed as feedstock (that is, flyash received directly from the coal-fired power plant's
particulate emissions control) for the STAR Reactor. Furthermore, the metals and sulfur levels of
the landfill ash are comparable to those of the dry collection feedstock, and the metals and sulfur
levels of the pond ash are significantly lower than those of the dry collection feedstock. Finally,
more recent sampling data (March-April 2015) for dry ash and pond ash, provided by SEFA,
indicates that the contaminants in pond ash as are lower than the dry ash received directly from
electric utility plant.’ Therefore, SEFA concludes that there will be no increase in emissions as a
result of the use of pond ash and landfill ash as a feedstock for the STAR Reactor.

Conclusions

In summary, the DAQ has determined that the fly ash received directly from the coal-
fired power plant’s particulate collection infrastructure (i.e., electrostatic precipitator or
baghouse) is a NHSM and an “ingredient”, as defined in §241.2. DAQ has further determined
that this flyash meets the legitimacy criteria included in §241.3(d)(2). Thus, it concludes that it is
not a solid waste and therefore, STAR Reactor is not subject to the requirements in CISWI.

Moreover, the processed flyash received from ash landfills or ash ponds meets the
definition of "processing” in §241.2, and is also a NHSM and an ingredient. DAQ has further
determined that this flyash also meets the legitimacy criteria included in §241 3(d)2). Thus, it
concludes that it is not a solid waste and therefore, STAR Reactor is not subject to the
requirements in CISW1.

It needs to be emphasized here that this letter includes only the “non-waste”
determination, which is specific to the materials discussed herein. Further, the determination
does not give any permission to SEFA to bumn or process flyash in the STAR Reactor. SEFA
will need to evaluate and submit a permit application for an air permit, as needed, for burning /
processing flyash, as discussed herein, in the STAR Reactor at any location in NC.

If you have any questions regarding this determination, please contact Rahul P. Thaker,
P.E., QEP, at (919) 707-8470.

3 Email dated 5/12/2015 from Thomas Pritcher, Environmental Consulting &Technology, Inc., to Rahul Thaker,
NCDAQ.
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Sincerely,

W) W =

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

¢: Central Files
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PO Box 1551
Raleigh, NC 27602-1551

July 20,2018

Mr. Jason Sullivan, Director

Chatham County Planning Department
P.O. Box 54

Pittsboro, NC 27312

Subject: Zoning Consistency Determination
Duke Energy Progress, LLC
Cape Fear STAR® Ash Beneficiation Process
Moncure, Chatham County, North Carolina

Dear Mr. Sullivan:

On behalf of Duke Energy Progress, LLC, [ am writing to inform you that we are submitting an air permit
application to construct and operate a Cape Fear STAR® Ash Beneficiation Process at 500 CP and L Road
in Moncure, Chatham County. [ hereby certify that to the best of my knowledge, Chatham County is the
only local government having jurisdiction over any part of the land on which the facility and its
appurtenances are to be located.

In accordance with § 143-215.108(f) of the North Carolina General Statutes, we hereby request that you
issue a determination as to whether your municipality has in effect a zoning or subdivision ordinance that
is applicable to the proposed facility. Additionally, please issue a determination as to whether the
proposed use would be consistent with applicable zoning or subdivision ordinances. For your
convenience, I have included a form with which you may remit your determination and a copy of the air
permit application. As a means of demonstrating proof of transmittal, please sign, title, stamp, and date
the enclosed form and mail to the checked air quality offices at your earliest convenience. In addition,
please mail (to the address in the letterhead) or email me a copy for our files.

Thank you for your prompt attention to this matter. If you have any questions regarding this
request, please contact me at 919-546-6610 or ann.quillian@duke energy.com.

Sincerely,

Ann Quillian, PE
Lead Environmental Specialist

Enclosures
Zoning Consistency Determination Form
Draft Air Permit Application



Facility Name

Facility Street Address
Facility City
Description of Process
SIC/NAICS Code
Facility Contact

Phone Number

Mailing Address

Mailing City, State Zip

Zoning Consistency Determination

Duke Energy Progress, LLC — Cape Fear STAR®

500 CP and L. Road

Moncure

Coal Ash Beneficiation (@ Retired Cape Fear Steam Electric Plant

4911 /221112

Ann Quillian

919-546-6610

410 S. Wilmington St.

Raleigh, NC 27601

Based on the information given above:

I”  Ihave received a copy of the air permit application (draft or final) AND...

There are no applicable zoning ordinances for this facility at this time

The proposed operation IS consistent with applicable zoning ordinances

The proposed operation IS NOT consistent with applicable zoning ordinances

(please include a copy of the rules in the package sent to the air quality office)

The determination is pending firther information and can not be made at this time

~

-

r

r

r Other:
Agency

Name of Designated Official

Title of Designated Official

Signature

Date

Please forward to the facility mailing address listed above and the air quality office
at the appropriate address as checked on the back of this form.

Courtesy of the Small Business Environmental Assistance Program

sb.ncdenr.gov 877-623-6748




All PSD and Title V Applications
W Attn: William Willets, PE
DAQ - Permitting Section

1641 Mail Service Center
Raleigh, NC 27699-1641

Local Programs

™ Attn: David Brigman

Western NC Regional Air Quality Agency

49 Mount Carmel Road
Asheville, NC 28806
(828) 250-6777

™ Attn: Leslie Rhodes
Mecklenburg County Air Quality
700 N. Tryon Street, Suite 205
Charlotte, NC 28202-2236
(704) 336-5430

Division of Air Quality Regional Offices

[ Attn: Brendan Davey
Asheville Regional Office
2090 U.S. Highway 70
Swannanoa, NC 28778
(828) 296-4500

" Attn: Steven Vozzo
Fayetteville Regional Office
225 Green Street, Suite 714
Fayetteville, NC 28301
(910) 433-3300

™ Attn: Bruce Ingle
Mooresville Regional Office
610 East Center Avenue, Suite 301
Mooresville, NC 28115
(704) 663-1699

@ Attn: T. Ray Stewart, Jr.,PE, CPM
Raleigh Regional Office 1628
Mail Service Center Raleigh, NC
27699-1628
(919) 791-4200

Attn: William Minor Barnette

Forsyth County Office of Environmental

Assistance and Protection
201 N. Chestnut Street
Winston-Salem, NC 27101-4120
(336) 703-2440

Attn: Robert Fisher
Washington Regional Office
943 Washington Square Mall
Washington, NC 27889
(252) 946-6481

Attn: Brad Newland
Wilmington Regional Office
127 Cardinal Drive Extension
Wilmington, NC 28405
(910) 796-7215

Attn: Lisa Edwards, PE
Winston-Salem Regional Office

450 West Hanes Mill Road, Suite 300
Winston-Salem, NC 27105

(336) 776-9800

Courtesy of the Small Business Environmental Assistance Program

sb.ncdenr.gov

877-623-6748
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