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TVOP No. 46-00038
LG-25-089R1

July 31, 2025

Southeast Regional Office

Pennsylvania Department of Environmental Protection
2 East Main Street

Norristown, PA 19401

Subject: RACT Il Significant Modification Application Revision
Limerick Generating Station, TVOP No. 46-00038

This letter serves to document resolution of technical deficiencies identified by PADEP in the
RACT Il Significant Modification Application. In a letter submitted to Constellation Energy
Generation, LLC on July 14, 2025, the PADEP identified 12 deficiencies. These deficiencies
have been addressed in the attached RACT Il Significant Modification Application Revision
as described below:

1. The catalyst filter should be ranked lower than Low NOx Burner (LNB) in Table 3-3 as
per 25 Pa. Code §129.92(b)(3). Resolution: Catalyst filter eliminated from Table 3-3.

2. Contrary to 25 Pa. Code §129.92(b)(4), the catalyst filter was determined feasible but
eliminated before any cost analysis. Please also see page 3-10 of the application. Resolution:
Catalyst filter is no longer feasible and has been removed from the application.

3. Appendix G was not found in the application as stated. Resolution: This was a typo
and Appendix G was changed to Appendix D.

4. In your consumer price index, is it 1992 or 1993 dollars, you are proposing? See page
3.6 vs Appendix D. Resolution: Consumer price index is in 1993 dollars.

5. Costs are not consistent between last paragraph of page 3.6 and Appendix D?
Resolution: Costs have been updated to $666,864 on page 3.6 and in Appendix D.

6. The cost effectiveness to install LNB for the Boilers was stated to cost over $6000 per
ton of nitrous oxides (NOx) removed. The cost effectiveness for nitrous oxides (NOx) is $7500
as per 25 Pa. Code §129.114(i)(1)(i). LNB may be cost effective since it may cost less than
$7500 per ton of NOx removed. Resolution: Cost revised to $13,052 which is consistent with
Appendix D.

7. LNB is listed as a feasible control for an engine??- please see page 3-8 of the
application and Appendix D. Resolution: Removed LNB as a feasible control.

8. Please provide the content in Appendix A in a readable format. Resolution: The text
has been resized to make Appendix A readable.



9. Please number the pages in Appendix D and provide labeling identifying each source
(or group of sources) and each table presented. Resolution: Page numbers added to Appendix
D.

10. In your consumer price index, is it 2023 or 2024 dollars in Appendix D, that you are
proposing? (please see unmarked Table above Table 14 and unmarked Table above Table
15) Resolution: Price consumer index is in 2024 dollars

11. Is facility assuming 7% for 20 or 30 years in Appendix D? (see unmarked Table above
Table 14 and unmarked Table above Table 15) Resolution: Note added in Appendix D that
facility is assuming 7% for 15 years.

12. In general, please make sure the narrative in the step processes matches the narrative
in Appendix D. (general comment that includes items #3,4,5) Resolution: Validated that
narrative text agrees with Appendix D.

If you have any questions, please contact Jordan Rajan at (610) 718-3400 or
jordan.rajan@constellation.com.

Respectfully,

(.

William Levis
Plant Manager, Limerick Generating Station
Constellation Energy Generation, LLC

Enclosure:

1. RACT llI Significant Modification Application Revision

bce:  D. Langseder — (MAROG Environmental files)-KSA
B. Pugh — 23" St.
M. Gillin — GML 5-1
W. Levis - GML 5-1
L. Lynch - SSB 2-4
J. Rajan — SSB 2-4
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1. INTRODUCTION

Constellation Energy Generation, LLC, (Constellation) operates the Limerick Generating Station (Limerick)
nuclear power plant located in Limerick Township, Montgomery County, Pennsylvania. Limerick is currently
operating in accordance with Pennsylvania Department of Environmental Protection (PADEP) Bureau of Air
Quality Title V operating permit 46-00038, issued on December 16, 2021 and revised June 28, 2022. The
Limerick Facility was a minor nitrogen oxide (NOx) emitting facility due to the permit limit of 99.9 tons of
NOx emitted per year.

The Pennsylvania Department of Environmental Protection (PADEP) published 25 Pa. Code, Chapter 129:
Additional Reasonably Available Control Technology (RACT) Requirements for Major Sources of NOX and
VOCs for the 2015 Ozone NAAQS (the “RACT III Rule”) in the Pa Bulletin on November 12, 2022 (52 Pa.
Bulletin 6960). On July 30, 2024, Montgomery County, Pennsylvania, was reclassified as a serious
nonattainment area for the 2015 Ozone National Ambient Air Quality Standards (NAAQS). Constellation has
already submitted the proper determinations for RACT III VOC. Following the email received on November
5, 2024, Constellation is submitting this proposal to comply with the regulations under 25 Pa. Code §
129.114(b), which covers alternative Reasonably Available Technology (RACT) proposals and petition for
alternative compliance schedules, for the RACT IIT NOx.

The Limerick Facility is a power generation facility with a variety of combustion engines to assist in the
generation and storage of power. These units are run mainly on Fuel Oil #2, with waste derived liquid fuel
(WDLF) as a secondary fuel. These sources have been review for applicable RACT III requirements. This
proposal contains the alternative RACT requirement, specified in 25 Pa. Code 129.114(d), and provides
case-by-case NOx RACT determinations for the facility’s Boiler Units A, B, and C and the Emergency
Generators in Source Group 004A.

1.1 RACT Requirements

The RACT III Rule applies to existing major facilities of NOX and/or VOC throughout Pennsylvania. Existing
major facilities are those facilities which are a major source of NOX and/or VOC that exist on or before
August 3, 2018 and existing minor facilities which become a major source of NOX and/or VOC after August
3, 2018. The Limerick Facility is located in Montgomery County, where the NOx and VOC major sources
thresholds are 50 and 50 tons per year (tpy), NOx and VOC due to Montgomery County now being classified
as serious for ozone. The Limerick Facility now meets the definition of an existing major source NOx due to
having a Plant Wide Applicability Limit (PAL) of 99.9 tpy per Section C, Condition #007 of the TVOP. As
such, the Limerick Facility is subject to NOx RACT requirements.

RACT is defined in 25 Pa Code 121.1 as “the lowest emission limit for VOC or NOX that a particular source is
capable of meeting by the application of control technology that is reasonably available considering
technological and economic feasibility.” For sources subject to RACT, under Pennsylvania’s regulations,
there are three options for compliance:

» Compliance Option 1: Presumptive RACT.
» Compliance Option 2: System-wide averaging?; and

125 Pa Code 129.112
225 Pa Code 129.113
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| 2

Compliance Option 3: Case-by-case RACT determination3.

Below is a list of all sources subject to NOx RACT requirements, as well as the compliance option applicable
to each source:

|

>

| 2

>

»

Source IDs 001 and 002A, Three (3) Fuel Oil Fired Boilers — Case-by-case RACT Proposal, included in this
document

Source ID 004A, Eight (8) Fuel Oil Fired Emergency Generators — Case-by-case RACT Proposal, included
in this document

Source ID 105, Two (2) Fuel Qil Fired Emergency Engines — Exempt per initial Section 129.115(a)
submittal

Source ID 106, Six (6) Fuel Qil Fired Emergency Engines — Exempt per initial Section 129.115(a)
submittal

Miscellaneous Combustion Sources, Temporary Boiler and Fire Pump — Exempt per initial Section
129.115(a) submittal

This RACT proposal consists of the following sections:

>
»
|
|

Section 1: Executive Summary

Section 2: Notification Summary
Section 3: Case-by-Case RACT Analysis
Section 4: RACT Proposal

The following attachments are enclosed with this application:

>

|

Appendix A. RACT/Best Available Control Technology (BACT)/Lowest Achievable Emission Rate (LAER)
Clearinghouse (RBLC) Results

Appendix B. Title V Permit Application Forms

e Title V Permit Application Form

e Compliance Review Form

Appendix C. Municipal Notifications

Appendix D. BAT Cost Calculations

325 Pa Code 129.114
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2. 129.115 NOTIFICATION SUMMARY

This section of the report serves as the written notification, specified in 25 Pa Code §129.115(a), that
describes how Constellation proposes to comply with the requirements of 25 Pa Code §129.111-129.115, for
Case-by-Case RACT review per Section 129.114(d) for Source IDs 001, 002A, and 004A.

2.1 Emissions Unit and RACT III Compliance Strategy
The proposed RACT III compliance strategy for each emission unit at the Limerick Facility is provided in
Tables 2-1 and 2-2. These tables serve to identify the air contamination sources at this facility and identify
the applicable RACT requirements or exemption status as specified in 25 Pa Code §129.115(a).
Constellation is submitting the following information as part of the RACT III initial notification requirements:
» 25 Pa Code §129.115(a)(1) — Submit the initial notification.
¢ This initial notification has been submitted via PADEP OnBase on April 31, 2025.

» 25 Pa Code §129.115(a)(2) — Identify the air contamination sources in 25 Pa Code §129.111(a) as
subject to a RACT requirement or exempt

e See Table 2-1 below.

» 25 Pa Code §129.115(a)(3) — Identify the air contamination sources in 25 Pa Code §129.111(b) as
subject to a RACT requirement or exempt

¢ Not applicable, the Facility is an existing major source of NOx.

» 25 Pa Code §129.115(a)(4) — Identify the air contamination sources in 25 Pa Code §129.111(c) which
are exempt

e See Table 2-1 below.

» 25 Pa Code §129.115(a)(5) — Provide a description of each air contamination source listed in 25 Pa Code
§129.115(a)(2) including, description, make, model and location, applicable RACT requirement, how the
unit will comply with RACT III, and reason for exemption (if applicable).

e See Table 2-1 below and the source descriptions in Section 2.2.

» 25 Pa Code §129.115(a)(6) — Provide a description of each air contamination source listed in 25 Pa Code
§129.115(a)(3) including, description, make, model and location, applicable RACT requirement, how the
unit will comply with RACT III, and reason for exemption (if applicable).
¢ Not applicable, the Facility is an existing major source of NOx and is not subject to (a)(3).

» 25 Pa Code §129.115(a)(7) — Provide a description of each air contamination source listed in (a)}(4)

including, description, make, model and location and information sufficient to demonstrate that the
source has a PTE less than 1 tpy of NOX or 1 tpy of VOC, as applicable.

Constellation — Case-by-Case RACT Determination Source IDs 001, 002A, and 004A
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e RACT III Exemption memo for Sources 105 and 106 as well as the miscellaneous sources was
submitted via PADEP OnBase April 4, 2025.
e See the source descriptions in Section 2.2.

Table 2-1: NOx Sources Subject to RACT III

Emissions | Source Description NOx RACT Compliance Strategy
Source ID
001 Boiler A Subject to RACT — cannot meet presumptive limits
Case-By-Case — 25 Pa Code 129.114(d)
002A Boilers B and C Subject to RACT - cannot meet presumptive limits
Case-By-Case — 25 Pa Code 129.114(d)
004A Emergency Generators Subject to RACT - cannot meet presumptive limits
(8) Case-By-Case — 25 Pa Code 129.114(d)
105 Misc 2 Emergency Exempt from RACT III — 25 Pa Code 129.111(c)
Engines (Initial Notification submitted to PADEP on April 4, 2025)
106 Emergency Engines Exempt from RACT III — 25 Pa Code 129.111(c)
NSPS — 6 Total (Initial Notification submitted to PADEP on April 4, 2025)
Misc Temp Boiler and Fire Exempt from RACT III — 25 Pa Code 129.111(c)
Pump (Initial Notification submitted to PADEP on April 4, 2025)

2.2 Source Description and Applicable Limits

The following section provides source descriptions for each unit at Constellation that is subject to RACT III
requirements as well as the applicable Presumptive RACT III emission limits. The information provided in
this section is required under 25 Pa Code §129.115(a)(5) and 25 Pa Code §129.115(a)(7).

2.2.1 Source IDs 001 and 002A, Boilers A, B, and C (3 Total)

Table 2-2: Boiler Specification Information

Boiler Name

Heat Input Rating Manufacturer Model/Serial
{MMBTU/hr) Number
Boiler A 57.1 Zurn Industries 98376
Boiler B 57.1 Zurn Industries 98377
Boiler C 57.1 Zurn Industries 98378

As per 25 Pa. Code § 129.111(c), 25 Pa. Code sections §§ 129.112-129.114 apply to the owner or
operator of an air contamination source that has the potential to emit greater than 1 tpy of NOX.
Therefore, the three (3) boilers operated by Constellation are subject to RACT III requirements,
specifically presumptive RACT III limits listed in 129.112(g)(1)(ii) for distillate oil. The presumptive
RACT III NOX limit for these units will be 0.12 Ib NOX/MMBtu. The above information is provided as
required per Section 129.115(a)(7).

Constellation — Case-by-Case RACT Determination Source IDs 001, 002A, and 004A
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2.2.2 Source IDs 004A - Emergency Generators (8 Total)

Table 2-3: Source ID 004A Specification information

Unit Name Total Heat Input Manufacturer Model Number
Rating (MMBTU/hr)
Emergency Generators 3963 Fairbanks Morse | 38TD8-18
(8x) (Source 004A)

Constellation operates eight (8) emergency generators (Source ID 004A). The presumptive NOx RACT
emissions limits specified in section §129.112 that are applicable to these generators are listed in
129.112(g)(3)(iii) for stationary internal combustion sources greater than 500 bhp. Under TVOP 46-
00038, Constellation has accepted a plant applicability limit (PAL) of 99.9 tpy NOx on a 12-month rolling
total basis (12MRT). This PAL will be used as a potential to emit value for each of the emergency
generators. Therefore, this source will be subject to Case-by-Case RACT review for which a proposal
per Section 114(d) will be submitted by April 11, 2025.

2.2.3 Source IDs 105 and 106 — Emergency Engines (8 Total)

Table 2-4: Source ID 001 and 002 Specification information

Unit Name Total Heat Input Manufacturer | Model Number
Rating (MMBTU/hr)
Misc Emergency Engine 1 310 Cummins NT-855-F1
(Source 105)
Misc Emergency Engine 2 170 Detroit Diesel PTA-1SD-50
(Source 105)
Emergency Engines NSPS 1 300 Godwin HL130M
(3x) (Source 106)
Emergency Engines NSPS 2 755 Cummings QSX15-GO
(3x) (Source 106)

As per 25 Pa. Code § 129.111(c), 25 Pa. Code sections §§ 129.112-129.114 do not apply to the owner
or operator of an air contamination source that has the potential to emit less than 1 TPY of NOx.
Potential to emit calculations for Source IDs 105 and 106 were submitted with the initial notification
letter in April of 2025. The PTE calculations show each of the eight (8) engines listed in Table 2-4 has
the potential to emit less than 1 tpy of NOx. Therefore, the eight (8) emergency engines operated at
the Limerick Facility are not subject to RACT III requirements.

Constellation — Case-by-Case RACT Determination Source IDs 001, 002A, and 004A
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3. CASE-BY-CASE RACT ANALYSIS

As a major source of NOx, the Limerick Facility is now subject to Pennsylvania’s RACT regulations.

As discussed above, the boilers and emergency generators in Source ID 004A do have applicable RACT III
presumptive limits. However, they cannot meet these limits due to the specifications of the units. Therefore,
Constellation is proposing case-by-case RACT determinations per Section 129.114(b).

3.1 Case-by-Case RACT Determination

For sources which are unable to meet presumptive RACT limits and don't participate in system-wide
averaging, the third option for RACT compliance applies. Under this third option, facilities must propose an
alternative RACT emission limitation (i.e., a “case-by-case RACT limit”) and apply for a case-by-case RACT
limit or requirement via a Plan Approval (if RACT compliance requires the installation of controls) or
operating permit modification from PADEP. Constellation is proposing to use case-by-case NOx RACT
determinations for the boilers and emergency generators in order to help meet RACT III requirements.
Pursuant to 25 Pa Code 129.114(b) and 25 Pa. Code 129.114(d), the case-by-case RACT limit proposal must
include each of the elements required under 25 Pa Code 129.92(a)(1)-(5), (7)-(10). Table 3-1 includes a
cross reference for the location of these requirements in this RACT proposal.

Table 3-1
Regulatory Requirement Location in Proposal

25 Pa Code A list of each source subject to the RACT requirements Section 1.1
129.92 (a)(1)
25 Pa Code The size or capacity of each affected source and types of Submitted in March 2025
129.92 (a)(2) | fuel combusted or the types and quantities of materials initial notification, Table

processed or produced in each source. 2-2 and 2-3
25 Pa Code A physical description of each source and its operating Section 1
129.92 (a)(3) | characteristics.
25 Pa Code Estimates of the potential and actual NOX and VOC Facility Wide PAL 99.9 tpy
129.92 (a)(4) | emissions from each source and associated supporting NOx

documentation.
25 Pa Code A RACT analysis which meets the requirements of subsection | Section 3
129.92 (a)(5) | (b), including technical and economic support documentation
for each affected source.

25 Pa Code The testing, monitoring, recordkeeping and reporting Section 4
129.114(d)(6) | procedures proposed to demonstrate compliance with RACT.
25 Pa Code An application for an operating permit amendment or Appendix B
129.114(d)(2) | application to incorporate the provisions of the RACT

proposal.

3.2 Top-Down Methodology

Case-by-case RACT determinations are traditionally based on a top-down methodology. PADEP has outlined
the required elements of a RACT analysis and determination in 25 Pa Code 129.92(b). Presented below are
the five basic steps of the top-down RACT review as identified by PADEP.

Constellation — Case-by-Case RACT Determination Source IDs 001, 002A, and 004A
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3.2.1 Step 1: Identify All Control Technologies

Under Step 1, all available control technologies are identified for each emission unit in question. The
following methods may be used to identify potential technologies:

» Researching the RACT/BACT/LAER Clearinghouse (RBLC) database;
» Surveying regulatory agencies;

» Drawing from previous engineering experience;

» Surveying air pollution control equipment vendors; and

» Surveying available literature.

Once identified, the control technologies are ranked in descending order of expected control effectiveness.

3.2.2 Step 2: Eliminate Technically Infeasible Options

After control technologies are identified under Step 1, an analysis is conducted to eliminate technically
infeasible options. A control option is eliminated from consideration if there are process-specific conditions
that prohibit the implementation of the control technology or if the highest control efficiency of the option
would result in an emission level that is higher than any applicable regulatory limits, such as a New Source
Performance Standard (NSPS) or National Emission Standard for Hazardous Air Pollutants (NESHAP).

3.2.3 Step 3: Rank Remaining Control Technologies by Control Effectiveness

In Step 3, remaining control technology options are ranked based on their control effectiveness, from
highest to lowest control efficiency. This list must identify, at a minimum, the baseline emissions of VOCs
and NOx before implementation of each control option, the estimated reduction potential or control
efficiency of each control option, the estimated emissions after the application of each control option and
the economic impacts.

3.2.4 Step 4: Evaluate Most Effective Controls and Document Results

Beginning with the highest-ranked control technology option from Step 3, detailed economic, energy, and
environmental impact evaluations are performed in Step 4. If a control option is determined to be
economically feasible without adverse energy or environmental impacts, it is not necessary to evaluate the
remaining options with lower control efficiencies.

The economic evaluation centers on the cost effectives of the control option. Costs of installing and
operation control technologies are estimated and annualized following the methodologies outlined in the
U.S. EPA’s Office of Air Quality Planning and Standards (OAQPS) Control Cost Manual (CCM) and other
industry resources.*

3.2.5 3.2.5 Step 5: Select RACT

Using the result of the prior steps to determine the appropriate control technology, the final step is to
determine the emission limit that represents the RACT limit.

4 OAQPS, U.S. EPA Air Pollution Control Cost Manual , Sixth Edition, EPA 452-02-001 (https://www3.epa.gov/ttn/ecas/cost_manual.html),
Daniel C. Mussatti & William M. Vatavuk, January 2002. Note that Section 4 of the CCM was updated (Seventh Edition) in May 2016. However,
the remainder of the CCM has not yet been updated and the Sixth Edition is still the most recent.

Constellation — Case-by-Case RACT Determination Source IDs 001, 002A, and 004A
Trinity Consultants 3-2



3.3 NOx RACT Assessment for Boilers

This section addresses NOx RACT requirements for Source IDs 001 and 002A. Fuel Oil combustion in these
sources produce NOx emissions. The NOx emissions from these chemical mechanisms are referred to as: 1)
thermal NOx, 2) fuel NOx, and 3) prompt NOx. The emissions from the boiler units analyzed in the section
will be the fuel NOx created from combustion.

The RACT evaluation review of NOx from the combustion sources at the Limerick Facility focuses on
verifying that the technologies for NOx control on them meet RACT and not on attempting to compare
emission rates themselves.

3.3.1 Step 1 — Identify All Control Technologies for NOx

Step 1 in a top-down analysis is to identify all available control technologies. The evaluation of potential
controls for NOx emissions from the boiler units involves an investigation of end-of-pipe (post-combustion)
and combustion modifications/optimization that reduce the formation of fuel NOx.

The RBLC database was reviewed to identify potential add-on control technologies for processes similar to
the power generation. Results of the RBLC search for #2 Fuel oil -fired commercial-sized boilers with a heat
input less than 100 MMBtu/hr (Process Type 13.220) are provided in Appendix A. It should be noted that
the RBLC search results presented include RACT determinations as well as any BACT and LAER
determinations, which may be more stringent than RACT. Table 3-2 contains a list of the various
technologies that have been identified for control of NOx emissions for boiler units from either the RBLC
search or known as standard NOx controls for combustion units.

Table 3-2 Potentially Available NOx Control Technologies for Incinerators

Potentially Applicable NOx Control Technologies
Selective Catalytic Reduction (SCR)
Selective Non-Catalytic Reduction (SNCR)
Low NOx Burners (LNBs)
Catalyst Filters
Good Combustion Practices

Other general NOx control technologies exist in addition to those listed in Table 3-2 that are widely used for
NOx control on traditional large combustion sources. However, several of these have been identified as not
applicable for use on small units such as the ones at this facility; and therefore have not been considered
for this top down RACT assessment for NOx. These technologies include, but are not limited to:

» Flares
» Refrigerated condensers

Based on our research, none of the technologies listed above apply to small boiler units (<100 MMBtu/hr) or
have been commercially demonstrated on small boiler units and therefore are deemed technically infeasible
in our case and have been eliminated as potential RACT technologies.

3.3.2 Review of Potentially Applicable NOx Control Technologies

The following section provides a discussion of each potentially applicable technology identified above as it
might be applied to the boilers at the Limerick Facility.
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Trinity Consultants 3-3



3.3.2.1 Selective Catalytic Reduction (SCR)

SCR is a post-combustion gas treatment process in which NHs is injected into the exhaust gas upstream of a
catalyst bed. On the catalyst surface, ammonia and NOx react to form elemental nitrogen and water. The
primary chemical reactions can be expressed as follows:

4 NH; +4NO + 0, - 4N, + 6H,0
4‘NH3+4N02+ 202 —)3N2+6H20

When operated within the optimum temperature range of 480 to 800°F, the reaction can result in removal
efficiencies between 70 and 90 percent.> Operation outside the optimum temperature range can result in
increased ammonia slips or increased NOx emissions.

SCR units have the ability to function effectively under fluctuating temperature conditions (usually £50°F),
although fluctuation in exhaust gas temperature reduces removal efficiency slightly by disturbing the
kinetics (speed) of the NOx removal reaction.

3.3.2.2 Selective Non-Catalytic Reduction (SNCR)

SNCR is a post-combustion NOx control technology based on the reaction of urea or ammonia with NOx. In
the SNCR chemical reaction, urea [CO(NH2)2] or ammonia (NH3) is injected into the combustion gas path to
reduce the NOx to nitrogen and water. The overall reaction schemes for both urea and ammonia systems
can be expressed as follows:

1
CONH,); +2NO +3 0, = 2N, +C0, + 2H,0
4 NH3 + 6N02 - SNZ + 6H20

Typical removal efficiencies for SNCR range from 25 to 65 percent. An important consideration for
implementing SNCR is the operating temperature range. The optimum temperature range is
approximately 1,550 to 1,950°F.% Operation at temperatures below this range results in ammonia slip.
Operation above this range results in oxidation of ammonia, forming additional NOx.

3.3.2.3 Low NOx Burners (LNBs)

The principle of all LNBs is the same: stepwise or staged combustion and localized exhaust gas recirculation
at the flame. LNBs are designed to control fuel and air mixing to create larger and more branched flames.
Peak flame temperatures are reduced, resulting in less NOx formation. LNBs eliminate the need for steam or
water injection, which was formerly the traditional method of NOx control. In addition to traditional LNB
regenerative burners are low NOx design but also utilize a pair of burners which cycle to alternately heat the
combustion air or recover and store the heat from the furnace exhaust gases to improve burner efficiency.

5 U.S. EPA, Office of Air Quality Planning and Standards. OAQPS Control Cost Manual Section 4 Chapter 2, 7th edition. Research Triangle Park,
NC. May 2016.

§ U.S. EPA, Office of Air Quality Planning and Standards. OAQPS Control Cost Manual Section 4 Chapter 1, 7th edition. Research Triangle Park,
NC. May 2016.
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3.3.2.4 Catalyst Filters

This technology involves the control of multiple pollutants using a single system. These systems consist of a
filtration element for the control of particulate matter which is embedded with an SCR catalyst. NH3 or urea
is injected upstream of the filters. As the exhaust gases pass through the filters, NOxin the stream is
reduced in the same manner as a standard SCR.

3.3.2.5 Good Combustion Practices / Proper Incinerator Operation

The formation of NOx is minimized by proper furnace design and operation. Generally, emissions are
minimized when the furnace temperature is kept at the lower end of the desired range and when the
distribution of air at the air and fuel injection zones is controlled. Ideally, maintaining a low-oxygen
condition near fuel injection points approaches an off-stoichiometric staged combustion process.

A certain amount of air is required to provide sufficient oxygen to burn all of the fuel. However, any excess
air contributes to increased NOx emissions in two ways: 1) Excess air effectively increases the amount of air
that must be heated, resulting in decreased fuel efficiency and higher NOx emissions, and 2) Excess air
provides greater amounts of oxygen in the combustion zone that will lead to greater amounts of thermal
NOx formation. By minimizing the amount of air used in the combustion process while maintaining proper
furnace operation, the formation of NOx can be reduced.

3.3.3 Step 2 - Eliminate Technically Infeasible Options for NOx Control

Step 2 in a RACT top-down analysis is to eliminate the control options identified in Step 1 which are
technically infeasible. The remaining technologies are then carried into Step 3.

3.3.3.1 Selective Catalytic Reduction (SCR)

The SCR process is temperature sensitive. Any exhaust gas temperature fluctuations reduce removal
efficiency and upsets the NH3/NOx molar ratio. SCR also requires an optimum temperature range of 575°F
to 750°F and fairly constant temperatures, or NOx removal efficiency will decrease. Below this temperature
range, the reaction rate drops sharply, and effective reduction of NOx is no longer feasible. Above this
temperature, conventional reduction catalysts break down and are unable to perform their desired
functions. Additionally, streams with high volumes of particulate matter (PM) can require additional control
measures to reduce PM deposition into the catalyst.” Due to the operating temperature of the boilers which
is 609°F, SCR is technically feasible for these units.

3.3.3.2 Selective Non-Catalytic Reduction (SNCR)

SNCR requires a high but very specific temperature range (generally between 1,550 °F and 1,950 °F) and
sufficient residence time at this temperature to be effective. The average operating temperature for the
three boiler units at the Limerick Facility is 609°F. This value is below the 1,550°F SCNR threshold operating
temperature. Therefore, SNCR is deemed infeasible for these boiler units and will not be discussed further in
this section.

3.3.3.3 Catalyst Filters

As discussed above, this technology involves the control of multiple poliutants using a single system. These
systems consist of a filtration element for the control of particulate matter which is embedded with an SCR

7 U.S. EPA, Technology Transfer Network, Clean Air Technology Center. “Air Pollution Control Technology Fact Sheet — Selective Catalytic
Reduction.” File number EPA-452/F-03-032. July 2003. http://www.epa.gov/ttn/catc/dir1/fscr.pdf (26 Nov. 2014).
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catalyst. NH3 or urea is injected upstream of the filters. As the exhaust gases pass through the filters, NOx
in the stream is reduced in the same manner as standard SCR. While the theory behind Catalyst filters could
provide NOx emission controls, this control technology has not been provided in the RBLC search or EPA
guidance as a standard control device for boilers. As such, it has been deemed technically infeasible for this
project.

3.3.3.4 Low NOxBurners (LNBs)

The principle of all LNBs is the same: stepwise or staged combustion and localized exhaust gas recirculation
at the flame. LNBs are designed to control fuel and air mixing to create larger and more branched flames.
Peak flame temperatures are reduced, resulting in less NOx formation. Retrofitting a boiler with LNBs can be
costly. While this option is technically feasible, a cost calculation will be provided in the next section.

3.3.3.5 Good combustion Practices

Good Operational Practices include minimizing losses to the atmosphere. The practices include operating the
boiler and water heater at proper conditions and following work practices standards.

3.3.4 Step 3 — Rank Remaining Control Technologies by Control Effectiveness

In step 3, the remaining control technology options are ranked based on their control effectiveness, from
highest to lowest control efficiency. There are three (3) control technologies that are considered technically
feasible: SCR, LNBs, and Good combustion practices.

Table 3-3. Ranked NOx Controls for Boilers

Option No. Control Technology Control Efficiency (%)
1 Selective Catalytic Reduction 70-90%
2 Low NOx Burners 40-85%
3 Good combustion Practices -

3.3.5 Step 4 — Evaluate Most Cost Effective Controls and Document Results

The most efficient, control technologies which are technically feasible for this facility are SCR, low NOx
burners and good combustion practices. A cost calculation was completed on SCR to determine if it is
economically feasible. These calculations can be seen in Appendix D. Based on EPA’s Air Pollution Control
Technology Fact Sheet for SCR, the cost effectiveness for small units such as these has a range from around
$1000 to $10,000 maximum per ton of pollutant removed. The cost calculation estimate set the cost
effectiveness for this project at $11,428 per ton of NOx removed. Therefore, SCR is not considered
economically feasible as RACT. Low NOx burners were also considered technically feasible for this facility. A
cost calculation was completed on retrofitting LNBs to the boilers. Based on an EPA document on NOx
emissions controls, the cost effectiveness range of retrofitting an LNB on an oil-fired boiler is between $460
and $1,900 in 1992 dollars (or $1053 and $4351 in 2024 dollars) per ton NOx removed.® As a note, these
1992 values came from an EPA cost document cited below. This is different than the 1993 values that are
referenced in the cost calculations in Appendix D. Additionally for RACT III determination, cost effectiveness
has a threshold of $7500 per tons NOx removed per 25 Pa. Code 129.114(i)(1)(i). Our calculation set the
average cost per ton removed as $13,052 in 2024 dollars using an interest rate of 7% based on The Office

8 Alternative Control Techniques Document — NOx Emissions from Industrial/Commercial/Institutional (ICI) Boilers (EPA-453/R-
94-022). https://www3.epa.qgov/airquality/ctg act/199403 nox epad53 r-94-022 ici boilers.pdf

Constellation — Case-by-Case RACT Determination Source IDs 001, 002A, and 004A
Trinity Consultants 3-6



of Management and Budget’s recommendation and equipment life span of 15 years.® 10 Therefore, LNBs are
also economically infeasible for these boiler units according to both cost thresholds.

3.3.6 Step 5 — Select RACT

For Step 5, Constellation will be determining which of the RACT analyzed in the previous sections are both
technically and economically feasible for this facility. From the analysis, the remaining control technology
for these units will be good combustion practices, which are already utilized at the Limerick Facility.
Constellations will continue to adhere to these operational standards.

3.4 NOx RACT Assessment for Stationary Internal Combustion Engines

This section addresses NOx RACT requirements for Source ID 004A. Fuel Oil combustion in these sources
produce NOx emissions similarly to the boiler units described in Section 3.3.

The RACT evaluation review of NOx from the combustion sources at the Limerick Facility focuses on
verifying that the technologies for NOx control on them meet RACT and not on attempting to compare
emission rates themselves.

3.4.1 Step 1 - Identify All Control Technologies for NOx

Step 1 in a top-down analysis is to identify all available control technologies. The evaluation of potential
controls for NOx emissions from the involves an investigation of end-of-pipe (post-combustion) and
combustion modifications/optimization that reduce the formation of fuel NOx.

The RBLC database was reviewed to identify potential add-on control technologies for processes similar to
the power generation process. Results of the RBLC search for #2 Fuel oil -fired internal combustion engines
(Process Type 17.110) are provided in Appendix A. It should be noted that the RBLC search results
presented include RACT determinations as well as any BACT and LAER determinations, which may be more
stringent than RACT. Table 3-4 contains a list of the various technologies that have been identified for
control of NOx emissions for these units from either the RBLC search or known as standard NOx controls for
combustion units.

Table 3-4 Potentially Available NOx Control Technologies for Generators

Potentially Applicable NOx Control Technologies
Selective Catalytic Reduction (SCR)
Selective Non-Catalytic Reduction (SNCR)
Catalyst Filters
Good Combustion Practices

Other general NOx control technologies exist in addition to those listed in Table 3-4 that are widely used for
NOx control on traditional large combustion sources. However, several of these have been identified as not

9 Control Strategy Tool Cost Equations Documentation. EPA’s Office of Air Quality Planning and Standards.
https://www.epa.gov/sites/default/files/2018-09/documents/cost_equations documentation 0.pdf.

10 EPA AIR POLLUTION CONTROL COST MANUAL 6 Edition. EPA. https://www.epa.gov/sites/default/files/2020-
07/documents/c allchs.pdf.
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applicable for use on units such as the ones at this facility; and therefore have not been considered for this
top down RACT assessment for NOx. These technologies include, but are not limited to:

» Flares
» Refrigerated condensers

Based on our research, none of the technologies listed above apply to large internal combustion units (>500
HP) or have been commercially demonstrated on large internal combustion units and therefore are deemed
technically infeasible in our case and have been eliminated as potential RACT technologies.

3.4.2 Review of Potentially Applicable NOx Control Technologies

The following section provides a discussion of each potentially applicable technology identified above as it
might be applied to the boilers at the Limerick Facility.

3.4.2.1 Selective Catalytic Reduction (SCR)

SCR is a post-combustion gas treatment process in which NHz is injected into the exhaust gas upstream of a
catalyst bed. On the catalyst surface, ammonia and NOx react to form elemental nitrogen and water. The
primary chemical reactions can be expressed as follows:

4 NHy + 4NO + 0, — 4N, + 6H,0
4NH3+4'N02+ 202 —)3N2+6H20

When operated within the optimum temperature range of 480 to 800°F, the reaction can result in removal
efficiencies between 70 and 90 percent.!! Operation outside the optimum temperature range can result in
increased ammonia slips or increased NOx emissions.

SCR units have the ability to function effectively under fluctuating temperature conditions (usually £50°F),
although fluctuation in exhaust gas temperature reduces removal efficiency slightly by disturbing the
kinetics (speed) of the NOx removal reaction.

3.4.2.2 Selective Non-Catalytic Reduction (SNCR)

SNCR is a post-combustion NOx control technology based on the reaction of urea or ammonia with NOx. In
the SNCR chemical reaction, urea [CO(NH2)2] or ammonia (NH3) is injected into the combustion gas path to
reduce the NOx to nitrogen and water. The overall reaction schemes for both urea and ammonia systems
can be expressed as follows:

1
4 NHy + 6NO, — 5N, + 6H,0

Typical removal efficiencies for SNCR range from 25 to 65 percent. An important consideration for
implementing SNCR is the operating temperature range. The optimum temperature range is

115, EPA, Office of Air Quality Planning and Standards. OAQPS Control Cost Manual Section 4 Chapter 2, 7th edition. Research Triangle
Park, NC. May 2016.
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approximately 1,550 to 1,950°F.!2 Operation at temperatures below this range results in ammonia slip.
Operation above this range results in oxidation of ammonia, forming additional NOx.

3.4.2.3 Catalyst Filters

This technology involves the control of multiple pollutants using a single system. These systems consist of a
filtration element for the control of particulate matter which is embedded with an SCR catalyst. NH3 or urea
is injected upstream of the filters. As the exhaust gases pass through the filters, NOx in the stream is
reduced in the same manner as a standard SCR.

3.4.2.4 Good Combustion Practices / Proper Incinerator Operation

The formation of NOxis minimized by proper furnace design and operation. Generally, emissions are
minimized when the furnace temperature is kept at the lower end of the desired range and when the
distribution of air at the air and fuel injection zones is controlled. Ideally, maintaining a low-oxygen
condition near fuel injection points approaches an off-stoichiometric staged combustion process.

A certain amount of air is required to provide sufficient oxygen to burn all of the fuel. However, any excess
air contributes to increased NOx emissions in two ways: 1) Excess air effectively increases the amount of air
that must be heated, resuiting in decreased fuel efficiency and higher NOx emissions, and 2) Excess air
provides greater amounts of oxygen in the combustion zone that will lead to greater amounts of thermal
NOx formation. By minimizing the amount of air used in the combustion process while maintaining proper
furnace operation, the formation of NOx can be reduced.

3.4.3 Step 2 — Eliminate Technically Infeasible Options for NOy Control

Step 2 in a RACT top-down analysis is to eliminate the control options identified in Step 1 which are
technically infeasible. The remaining technologies are then carried into Step 3.

3.4.3.1 Selective Catalytic Reduction (SCR)

The SCR process is temperature sensitive. Any exhaust gas temperature fluctuations reduce removal
efficiency and upsets the NH3/NOx molar ratio. SCR also requires an optimum temperature range of 575°F
to 750°F and fairly constant temperatures, or NOx removal efficiency will decrease. Below this temperature
range, the reaction rate drops sharply, and effective reduction of NOx is no longer feasible. Above this
temperature, conventional reduction catalysts break down and are unable to perform their desired
functions. Additionally, streams with high volumes of particulate matter (PM) can require additional control
measures to reduce PM deposition into the catalyst.!3 Due to the operating temperature of the generators
which is 690°F, SCR is technically feasible for these units.

3.4.3.2 Selective Non-Catalytic Reduction (SNCR)

SNCR requires a high but very specific temperature range (generally between 1,550 °F and 1,950 °F) and
sufficient residence time at this temperature to be effective. The average operating temperature for the
engines in Source ID 004A units at the Limerick Facility is 690°F. This value is below the 1,550°F SCNR

12 y.s. EPA, Office of Air Quality Planning and Standards. OAQPS Control Cost Manual Section 4 Chapter 1, 7th edition. Research Triangle
Park, NC. May 2016.

13 ,S. EPA, Technology Transfer Network, Clean Air Technology Center. “Air Pollution Control Technology Fact Sheet — Selective Catalytic
Reduction.” File number EPA-452/F-03-032. July 2003. http://www.epa.gov/ttn/catc/dir1/fscr.pdf (26 Nov. 2014).

Constellation ~ Case-by-Case RACT Determination Source IDs 001, 002A, and 004A
Trinity Consultants 3-9



threshold operating temperature. Therefore, SNCR is deemed infeasible for these combustion units and will
not be discussed further in this section.

3.4.3.3 Catalyst Filters

As discussed above, this technology involves the control of multiple pollutants using a single system. These
systems consist of a filtration element for the control of particulate matter which is embedded with an SCR
catalyst. NH3 or urea is injected upstream of the filters. As the exhaust gases pass through the filters, NOx
in the stream is reduced in the same manner as standard SCR. While the theory behind Catalyst filters could
provide NOx emission controls, this control technology has not been provided in the RBLC search or EPA
guidance as a standard control device for generators. As such, it has been deemed technically infeasible for
this project.

3.4.3.4 Good combustion Practices

Good Operational Practices include minimizing losses to the atmosphere. The practices include operating the
generators at proper conditions and following work practices standards.

3.4.4 Step 3 — Rank Remaining Control Technologies by Control Effectiveness

In step 3, the remaining control technology options are ranked based on their control effectiveness, from
highest to lowest control efficiency. There are two (2) control technologies that are considered technically
feasible: SCR and Good combustion practices.

Table 3-5. Ranked NOx Controls for Generators

Option No. Control Technology Control Efficiency (%)
1 Selective Catalytic Reduction 70-90%
2 Good combustion Practices -

3.4.5 Step 4 - Evaluate Most Cost Effective Controls and Document Results

The most efficient, control technologies which are technically feasible for this facility are SCR and good
combustion practices. A cost calculation was completed on SCR to determine if it is economically feasible.
These calculations can be seen in Appendix D. Based on EPA’s Air Pollution Control Technology Fact Sheet
for SCR, the cost effectiveness for small units such as these has a range from around $1000 to $10,000
maximum per ton of pollutant removed. The cost calculation estimate set the cost effectiveness for this
project around $666,864 per ton of NOx removed. Therefore, SCR is not considered economically feasible.

3.4.6 Step 5 - Select RACT

For Step 5, Constellation will be determining which of the RACTs analyzed in the previous sections are both
technically and economically feasible for this facility. From the analysis, the remaining control technology
for these units will be good combustion practices, which are already utilized at the Limerick Facility.
Constellations will continue to adhere to these operational standards.
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4. RACT PROPOSAL

4.1 Case-by-Case RACT Proposal - Boilers

As detailed in Section 3, there are no technically feasible NOx control technologies for the boilers in Source
IDs 001 and 002A which are not already utilized. As such, the Limerick Facility is proposing to utilize good
combustion on the boilers. The proposed RACT requirements for each boiler is provided in the table below.

Table 4-1 Proposed RACT for Source IDs 001 and 002A

Emissions Source ID(s): - Boiler A: 0AS2502, Title V Source ID 001
- Two Boilers (Boiler B & Boiler C), Title V Source ID 002A

Source Description(s): Three (3) boiler units rated at 57.1 MMBtu/hr which emit NOx, CO, VOC
and HAPs. Boiler emissions are controlled by best combustion practices
and limit operation requirements.
Description of RACT: Case-by-case
Good combustion practices and Limited use
Proposed Emissions Restriction:
e 30.00 TPY NOx (per boiler)
e 8.5 Ib/hour NOx (per boiler)
e 99.9 TPY NOx, facility wide
Proposed Work Practices: Constellation proposes to implement an operational limit to the boilers in
order to ensure that emissions are kept below the 30 tpy threshold in Source Group 02, Condition #002
with the following change:
e NOxemissions from each boiler unit shall be limited to 30.00 TPY
Proposed Monitoring: Per Section E, Source Group 02, Condition #008:
¢ Type and amount of fuel burned on a daily basis per boiler
Proposed Testing:
Proposed Recordkeeping: Per Section E, Source Group 02, Condition #008 and 009, Constellation will
maintain the following records for a minimum of five (5) years:
¢ Type and amount of fuel burned on a daily basis per boiler
¢ Monthly fuel usage in gallons for each boiler, 12MRT
e Recorded calculations of air emissions
e Tune up records for each boiler including:
¢ The date of the tuning procedure.
¢ The name of the service company and technicians.
¢ The final operating rate or load.
¢ The final CO and NOx emission rates.
¢ The final excess oxygen rate.

Proposed Reporting: Compliance with work practices reported annually via Title V Compliance
Certification

Constellation — Case-by-Case RACT Determination Source IDs 001, 002A, and 004A
Trinity Consultants 4-1




4.2 Case-by-Case RACT Proposal - Generators

As detailed in Section 3, there are no technically feasible NOx control technologies for the emergency
generators in Source ID 004A which are not already utilized. As such, the Limerick Facility is proposing to
utilize good combustion on the generators. The proposed RACT requirements for each generator is provided
in the table below.

Table 4-2 Proposed RACT for Source ID 004A

Emissions Source ID(s): - Emergency Generators (8), Title V Source ID 004A

Source Description(s): Eight emergency engines, each rated at 3963 hp, which emit NOx, CO,
VOC and HAPs. generator emissions are controlled by good combustion
practices and limited hours of operations.

Description of RACT: Case-by-case

Good combustion practices and Limited use

Proposed Emissions Restriction:
e 6.00 TPY NOx (per generator)
e 99.9 TPY NOx, facility wide
Proposed Work Practices:
e 100 hours per year (per generator) — This includes maintenance.
Proposed Monitoring: Per Section E, Source ID 004A, Condition #005:
e Monthly and annual units (MW-hr) generated by each unit
¢ Fuel combusted on a daily and monthly basis, 12MRT
e Total operating hours for each unit on a monthly basis, 12MRT
Proposed Testing:
Proposed Recordkeeping: Per Section E, Source ID 004A, Condition #00, Constellation will maintain
the following records for a minimum of five (5) years:
e Monthly and annual units (MW-hr) generated by each unit
e Fuel combusted on a daily and monthly basis, 12MRT
e Total operating hours for each unit on a monthly basis, 12MRT
Proposed Reporting: Compliance with work practices reported annually via Title V Compliance
Certification
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Appendix A: RBLC Search Results for Generators

CONTROL_
CORPORATE OR_ IPRIMARY_ THROUGHPUT_ POLLUTANT_ |METHOD_ - _LIMIT 1|
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Proper
operation and
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for
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with a llmit of 100 Nitrogen engines and
hours/yr on operating {NOx),Particul| complance
) Fire Water Diesel Pump |Dieset hours for ready Nitrogen ate Matter with 40 CFR 60
LULING PLANT |COMPANY Chemical Manufacture No.3Engine Fuel 600|hp testing. Oxides (NOx}| (PM)) Subpartlill 0)
Proper
operation and
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Emergency Engine (NOx},Particul| complUance
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Oxdes of emergency
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(NOx),Particul |compllance
) M Standby Generator No. 9| Dlesel limited to 100 hours/yr | Nitrogen ate Matter with 40 CFR 60
LULING PLANT |COMPANY Chemical Engine Fuel 400|hp far ready testing. Oxides (NOx)| (PM}) Subpart il [y
Oxdes of
Nitrogen Good
CALCASIEY VENTURE GLOBAL {NOx},P:
PASSLNG CALCASIEU PASS, |New Uquefied Natural Gas {LNG) production, Diesel Nitrogen ate Matter and Operating
PROJECT LLC storage, and export terminal. Firewater Pumps Fuel B34 kW Oxides (NOx)| (PM}) Practices. 31IG/HP-H
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Oxides of
Three emergency Nitrogen Good
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PASSLNG (CALCASIEU PASS, |New Liquefied Natural Gas {LNG) production, Large Emergency Dlesel and two emergency | Nitrogen ate Matter and Operating
PROJECT LLC storage, and export terminal. Engines (Lg150KW) Fuel 5364|HP generators Oxdes (NOX)|{PM)) Practices 5.6| G/KW-H
with the
imposed by 40
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operating the
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accordance
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The FG LA complexwilt produce ethylene, manufacturer's
propylene, ethylene glycol, high density instructions
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suppon the operation of these production plants, Compounds, |designed to
the complex wili also Include electric powerand Oxdes of maximize
1 units {Utlity), Nhtrogen combustion
treatment [Central Wastewater Treatment Plant), {NOx),Particul| efficiency and
storage and loading operations {Logistics), and FAreWater |Dlesel Nitrogen ate Matter minimize fuet
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(HP) (2,179 Klowatts
{IW)) natural gas-
fueled emergency
engine (EUEMENGINE)|
manufactured n 2011
or Later and a
displacementof <10
Liters/cylinder.
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hours/yearona 12- (NOx},Particul| meeting NSPS
INDECK NILES, EUEMENGINE (dlesel manth rolling tme Nitrogen ate Matter Subpart il
LLC INDECK NILES, LLC|Natural gas combined cycle power plant tuel emergency engine) dlesel fuel 22.68|MMBTU/H period basis Ondeswox) (PM)) requirements 6.4| G/KW-H
Compounds,
Oxddes of
CLEAN ENERGY Nitrogen
FUTURE - CLEAN ENERGY 140 hp (104.5kW) {NO),f t-the-art
LORDSTOWN, |[FUTURE- 962 MW (gross winter output) combined cycle gas | Emergency fire pump emergency diesel- NRrogen ate Matter combustion
LLC LORDSTOWN, LLC |turbine {CCGT) facilty engine {(PO04) Diesel fuel l‘_opw fired fire pump engine Oxides (NOx)| (PM)) deslgn 0.811L8/H
|inCrganic
Compounds,
Oxdes of
CLEAN ENERGY Nitrogen
FUTURE - CLEAN ENERGY (NOx),Particul|State-of-the-art
LORDSTOWN, |FUTURE - 962 MW {gross winter output) comblned cycle gas |Emergency generator 1,750%W (2,346 hp) [ Nirogen ate Matter ‘combustion
LLC LORDSTOWN, LLC {turblne (CCGT) facility (Po03) Diesel fuel 2346|HP emergency generator | Oxides {NOx) | {PM)) deslgn 21.6|L8/H
{InOrganic
‘Compounds,
Oxides of
Nitrogen
311hp {232.1kW (NOx),Particul] State-of-the-art
SOUTHFIELD |SOUTH FIELD 1150 MW comblined-cycle gas turbine (CCGT) £mergency fire pump imechanlcal) Nitrogen ate Matter combustion
ENERGYLLC ENERGYLLC ih_:illly |engine {PO04) Diesel fuel 311)HP emergency fire pump |Oxides INOX)[(PM}) Ee_slpu 1.79|LB/H




{{!InOrganic.
Compounds,
Oxides of
2,000 kW electric, Nitrogen
2,198 kW mechanical {NOx),Particul|State-of-the-art
SOUTHFIELD  |SOUTH FIELD 1150 MW comblined-cycle gas turbine (CCGT) Emergency generator {2,947 hp) emergency |Nitrogen ate Matter combustion
ENERGY LLC ENERGY LLC facility {P0O3) Dlesel fuel 2947}HP dlesel generator Oxdes (NOx)} {PM]) design 27.18(LB/H
good
combustion
control and
operating
and
engines
Oxides of designed to
Nitrogen meetthe
450 HP - 343 kW (NOx),Particulstands of 40
PALLAS PALLAS NITROGEN | Natural gas-based facllity for the manufacture of | Emergency Fire Pump Emergency Fire Pump | Nitrogen ate Matter CFR Part 60,
NITROGENLLC |LLC nitrogenous products. Diesel Engine (POO8) Diesel fuel 460|HP Diesel Engine Oxddes {NOx)| (PM] Subpart i 0.3|LA/H
good
combustion
control and
aperating
and
L engines
Oxdes of designed to
5,000 HP 4€" 3,729 Nitrogen meetthe
kW Emergency (NOx),Particul| stands of 40
PALLAS PALLAS NITROGEN | Natural gas-based facllity for the t Generator Generator Diesel Nitrogen ateMatter |CFRParnt 60,
NITROGENLLC [LLC nitrogenous progucts. {P009) Diesel fuel 5000{HP Engine. Oxides (NOx)| (PM}} Subpart lill 5 5|LB/H
{InOrganic
Emergency Generator 0Oxdesof
1000 kW {electrical), Nhtrogen
TRUMBULL 1,140 kW {NOx|,Particul| State-of-the-art
ENERGY TRUMBULL 940 MW combined cycle gas turbine (CCGT) 1Emergency generator 1,529 |Nitrogen ate Matter cambustion
CENTER ENERGY CENTER _|facllity (POO3) Diesel fuel 15£LNP hp Oxides (NOx){ (PM}) design 16.07]LB/H
(InOrganic
Oxdes of
Nitrogen
TRUMBULL Emergency Fire Pump {NOx),Particul| State-of-the-art
ENERGY TRUMBULL 940 MW comblned cycle gas turbine (CCGT) Emergency fire pump 300 hp (224 kW Nitrogen ate Matter ‘combustion
CENTER ENERGY CENTER _|facility engine {(PO04) Diesel fuel 300{HP mechanical) Oxides (NOx}| (PM)) design 197[La/H
(InOrganic
Compounds,
Oxides of
1,000 kWe {1,140 kW Nitrogen
OREGON mechanical} (NOx),Particul|State-of-the-art
ENERGY OREGON ENERGY Emergency generator emergency diesel- NRrogen ate Matter ‘cambustion
CENTER CENTER Comblined cycle gas turbine (CCGT) facility (POO3) Diesel fuel 1529{HP fired generator Oxides [NOx)|(PM)) design 16,1|LB/H
|{inOrganic
Oxides of
Nitrogen
OREGON (NOx), f-the-art
ENERGY (OREGON ENERGY Emergency fire pump 300 hp emergency Nitrogen ate Matter combustion
CENTER CENTER Combined cycle gas turbine (CCGT) facllity |engine {P0O4) Diesel fuel 300[HP diesel-fired fire pump | Oxddes (NOx)} (PM)) design 1.97|LB/H
Certified to the
meetthe
emissions
Two Identical standards In 40
Emergency CFR 89.112 and|
Generators; 1,645 kW 89.113
{2,206 HP) emergency pursuantto 40
diesel-fired generator CFR60.4205(b)
to provide on-site and
emergency power 60.4202(a)(2).
capabliities (InOrganic Good
independent of the
utility grid. Oxides of practices per
Throughputs and Nitrogen the
GUERNSEY Emergency Generators limits are for a single (NOx),Particul| manufacturerd
POWER (GUERNSEY POWER| 1,650 MW comblned cycle combustion turbine (2[dentical, P04 and generatorexceptas  |Nftrogen ate Matter €*s operating
STATION LLC EYATION LLC electrical generating facil P00S) Diesel fuel 2206|HP M Oxides (NOx)|{PM)) manuak. 23.21|LB/H
Certified to the
meetthe
[emissions
standards In
Tabled 0?40
CFR Part 60,
Subpartllll.
410 HP emergency (InOrganic Good
dlesel-fired fire pump
to provide on-site Oxdes of practices per
firefighting Nitragen the
GUERNSEY |capabllities (NOXx),Particul|manufacturerd
POWER GUERNSEY POWER| 1,650 MW cycle turbine Fire Pump independent of the Nitrogen ate Matter €™s operating
STATIONLLC _[STATIONLLC electrical generating facilif {PO0S) Diesel fuel 410} rid Oxjdes (NOx)|(PM)) manual 2.7|LB/H
1,645 kW {2,206 HP)
emergency dlesel- (InOrganlc
fired generatorto
LONG RIDGE provide an-site Oxdes of
ENERGY LONG RIDGE emergency power Nitrogen
GENERATION |ENERGY capabllities {NOx),Particul| Good
e LLC - |Comblned cycl roli Dlesel Independent of the Nitrogen ate Matter combustion
POWER HANNIBAL POWER jgeneration faciity Generator Enj Diesel fust 2206]|HP Jutiity grid. 0xides (NOx})| (PM]) design 24.71|LB/H




700 hp emergency {InOrgantc
|dlesel.fired fire pump Compounds,
LONG RIDGE to provide on-site Oxides of
ENERGY firefightfng Nitragen
GENERATION capabliities (NOx),Particul| Good
Le- yel turbine power independent of the ate Matter combustion
POWER reneration facility utility grid (PM)) design
(InOrganic
Compounds,
Oxides of
Nitrogen
250 hp emergency {NOx),Particul} Comply with
Le diesel-fueled fire ate Matter NSPS40CFR
TOLEDO H8I Hotbriguetted iron production pump { 3| (PM}) 60 Subpartlill
{InOrganic
Compounds,
Oxdes of
Nitrogen
2,000 kW (2,682 hp) {NOx),Particul| Comply with
IRONUNITS LLC emergency diesel- ate Matter NSPS40CFR
TOLEDO HBI Hot briquetted Iron proguction fired generator (PM] 60 Subpart!lll
Good
(InOrganic  |combustion
Oxides of (ULSD) and
Nitrogen compliance
1,387 KW (1,860 HP) (NOx),Particul| with 40 CFR
HARRISON 1000 MW natural gas-fired combined cycle emergency dlesel- ate Matter Part 60,
POWER combustion turbine plant fired generator PM}} Subpart il
Good
Oxides of {ULSD) and
Nitrogen compliance
238.6 KW (320 HP} (NOx),Particul|with 40 CFR
HARRISON 1000 MW natural gas-fired combined cycle emergency dlesel- ate Matter Part60,
POWER combustion turbine plant fired firewaterpump | Oxides (NOx)| (PM)} Subpartlill
Certifled to the
meet the
emissions
standardsin
Table 40f 40
CFRPart 60,
Two Identical Subpartliil and
Firewater Pumps 1 {InOrganic employ good
and 2; 300kW {402
HP) emergency diesel- Oxides of practices per
fired firewater pump Nitrogen the
PTIGCA engine. Umits are for (NOx),Particul|manufacturerd
PETROCHEMICA single pump exceptas ate Matter €~s operating
LCOMPLEX Petrochemical Complex #n_a(id. (Oxides (NOx}| (PM)) manual
certified to the
eetthe
emissions
standards in
Table 4040
CFRPart 60,
Subpart (lll,
shall employ
{InOrgantc good
Oxdes of practices per
Nitragen the
PTTGCA 2,500 kW (3,353 HP) (NOx),Pardcul|manufacturerd
PETROCHEMICA emergency dlesel- te Matter €~s operating
L COMPLEX Complex fired generator engine (PM)) manual
certified to the
meetthe
emissions
standards in
Table 40140
CFAPart 60,
Subpart il
Three [dentical ECU shall employ
Generators 110 3; {InOrganic good
1,000 KW (1,341 HP)
emergency diesel- Oxdes of practices per
fired generator engine. Nitrogen the
PTIGCA Limits are for single (NOx),Particul| manufacturerd
P generator except as ateMatter  |€s operating
L COMPLEX Petrochemical Complex noted. manual
(InOrganlc
C Tler IV engine
Oxides of Tler IV NSPS
Nitrogen standards
(NOx),Particul| certified by
PETMIN USA Black start generator, ate Matter engine
INCORPORATED Merchant Pig lron Production 158 HP dlesel engine. PM| manufacturer.
Two Identical
Emergency
generators, 3131 HP
diesel engines. Tier IV engine
Oxdes of Tier IV NSPS
Throughputs and Nitrogen standards
iimits are for one (NOx),Particuticertified by
PETMIN USA generator, exceptas engine
{INCORPORATED [Merchant Pig Iron Production inole«t PM)). manufacturer.




Two [dentfcal fire (InOrganic
pump 3131 HP dlesel Compounds,
engines. Oxddes of Tier VNSPS
Throughputs and Nitrogen standards
Diesel-fired emergency \imits are for one {NOx),Particul| certified by
PETMIN USA PETMIN USA fire pumps {2) (PO09 and engine, exceptas Nitrogen ate Matter engine
INCORPORATED|INCORPORATED | Merchant Pig iron Production P10} Diesel fuel slng noted. Oxides (NOx)| (PM)} 0|
{InOrganic
Compounds, |Certified to
Forty-six 5,051 bhp Oxides of meetTler2
5,051 bhp (3,768 kWm) (3,768 KWm) Dlesel- Nitrogen standards and
Diesel-Fired Emergency Fited Emergency (NOx),Particul| good
Generators: P001 Generators: PO01 Nitrogen ate Matter combustion
INTEL OHIO OHIO SITE | Semiconductor manutacturing facitity through P046 Diesel fuel 5051|HP through P46 Oxdes (NOx)|(PM}) practices 6.4]G/KW-H
Certified to
meetthe
in
Compounds, [Table4ofd0
Oxdes of CFR Part 50,
Nitrogen Subpartlilland
275 hp (205 kW) Dfesel- {NOx),!
Fired Emergency Flre Nitrogen ate Matter combustion
INTELORIO QHIOSITE _ |Se: tor manufacturing facllity Pump Engine Dlesel fuel 275|HP Oxides (NOx})| (PM)) practices A{G/KW-H
The proposed project will be a new, nominal 1,600
MW combined-cycle electrical power generating {InOrganic
facillty utilizing three combustion turblnes each ‘Compounds,
with a duct-fired heat recovery steam generator Oxdesof
{HRSG) with a common reheat condensing steam | DIESEL-FIRED Nitrogen Good
LE ELECTRIC| generator(3on 1 EMERGENCY (NOx),P:
POWER AND POWER configuration}. The proposed fuel for the turbines GENERATOR3000kW JDIESEL Nitrogen ate Matter Practices/Maln
STATION COMPANY and ductbumers s pipeline-quality natural gas. {1} FUEL [ Oxides (NOx)| (PM)) tenance 5.4{G/KW
The proposed project will be a new, nominal 1,600
MW combined-cycie electrical power generating {InOrganlc
facility utiuzing three combustion turbines each C
with a duct-fired heat recovery steam generator Oxides of
(HRSG)with a common reheat condensing steam Nitrogen Good
LE ELECTRIC! rator(3onl FWP-1: 104.0 (NOx),Particul| Combustion
POWER AND POWER configuration), The proposed tuel for the turbines DIESEL-FIREDWATER  [DIESEL tonsfyear (12-month | Nitrogen ate Matter Practices/Maln
STATION COMPANY and ductbumers is gipeline-quality natural gas. _ |PUMP 376 bph {1) FUEL 0] rolling total) Oxides (NOx)) (PM)) tenance 0]
|(InOrganic
S10 Oxides of The Use ot Ultra
Nitrogen Low Sulfur Fuel
'WISCONSIN, Energy facility providing comfort heating, Ten, 2,180kW Diesel- (NOx},Particul|and Good
INC. -ENERGY lated steam, and backup |Diesel-Fired Dlesel Fired Emergency Nitrogen ate Matter
PLANT power ta the 818 plant. Generators Fuel 0] Generators. Oxides (NOx)|{PM)) Practices 5.36|G/KWH
Good
Ct £l . The
st0 0xddes of Useofan
Nhtrogen Englne
(WISCONSIN, {NOx),Particul| Turhocharger
INC.-ENERGY  [SIO P42-Diesel Fired Diesel Rating: 1,750 kW or | Nitrogen ate Matter and
PLANT INTERNATIONAL _ | Nitrogen Plant Emergency Generator | Fuel 0) 2,346 bhp Oxides (NOx)| (PM)} Aftercooler. 5 36| G/XWH




Appendix A: RBLC Search Results for Boilers

RBLCID [FACILITY NAME

COAPORATE_OR COMPANY_

NAME PROCESS NAME

PRIMARY_FUEL

Ax-0082 |FACILITY

Ax-0082 |FACILITY

[Ax-0002_|FACILITY

AX-0082 JFACILTY

AK-0082 FACILTY

AK-0082 |FACIUTY

POINT THOMSON PRODUCTION

AX-0082_|FACLUTY

POINT THOMSON PAODUCTION

Ax-0082_|FACILTY

POINT THOMSON PRODUCTION

AX-0002_|FACIUTY

ax-0082_{Faciury

AK-0082 [FACIUTY

[Ax-0082 |FACITY

ax-0082_|FACIUTY

4x-0082_|FACILTY

ax-0082 [FaciUTY

Ax-0082 [FACILTY

Ax-0082 |FAGIUTY

Ax.0082_|FaciuTy

Ax-0002_|FACILTY

ax-0082 {FaciuTY

ax-0082 [FaciuTY

ax-0082_|FACIUTY

Ax-0082_|FACIUTY

PONT THOMSON PRODUCTION

POINT THOMSON PRODUCTION

POINT THOMSON PRODUCTION.

PQINT THOMSON PRODUCTION

EXXON MOBIL CORPORATION| Waste Inc merator

POINT THOMSON PRODUCTION
KON MOBIL CORPORATION| Waste Incinstator

POINT THOMSON PRODUCTION

EXXON MOBIL CORPORATION] Wasts

Gas, ULSD, o Trash

 THROUQHPUT

CONTROL_METHOO_DESCAIPTI | EMISSION LIMT|
1

49

Ga3, ULSD, o1 Trash

[capavte ot ring 220 1bs/r £quivalon (CO2e)

THAOUGHPUT UNIT | PROCESS. NOTES POLLUTANT oN EMISSION_LINIT$ UNIT
4.9 MMBtu Gas., ULSD-, of Trasndred
naw, smasi remota Waste ncineeator [ Carbon Ovarde

4.9 MMBR Gax-, ULSO-, o1 Trashfired
newe, small remote Wasta incinerator  |Votatie Organic
capable of tring 220 s Compounds (VOC!

4.9 MMBR Gas-, ULSD-, ot Trashfired
v, Lmall, ramote Waste tncinaras!
Carbon Monaxide

[capabte of fring 220 Wwsr

POINT THOMSON PRODUCTION
[DCXON HOBIL CORPORATION] Waste Incinerator

POINT THOMSON PRODUCTION

ECXON NOBIL. COAPORATION] Ws

Gas, ASD, or Tragh

Gas, ULSD. or Trash

POINT THOMSON PRODUCTION.
00N MOBIL CORPORATION| Waste Incinetator

DOON MOBIL CORPORATION| Enging

Ramots Incinarator Generator

Gas, WSO, ar Trash

4.9 MMBty Gas-, ULSD-, of Trashfired
now, small remote Waste Incinerator
220 1bame des

0%

4.9 HMBry Gas-, ULSD-, o Trash fired
new, small, remote Waste Incinerator
capabinol tring 220 s/t PMLO

Partculate mazer,

uearabie kit 10 A

270/MG/DSCH

4.9 MMBty Gas-, ULSD-, of Trashfired
nwew, Sl remote Waste Incineratot
|capaie treng220tbsmt

Partcuiate mader.

(FPM2.5)

rutarabie bt 2.5 Ay

00N MOBIL CORPORATION| Engine

BOXON MOBIL CORPORATION| Engine

[ECXON MOBIL CORPORATION| Engine

Ramote (nginarator Genarator

untra L Dest Waste Incaverator Equivalent (€02
Remote Incineratar Genavator small,

itra Low Sultur Desel <
Remate (RCineratDr Ganarator 102 hp ULSD-fred axisong. small, remate

itra Low Svitur Desel Wastetncnerator carbon Menorde

102 hp ULSD-fired ensting. small, remate|

[EXXON MOBIL CORPORATION| Eng na.

[DX(ON MOBIL CORPORATION| Engine.

POINT THOMSON PRODUCTION

{D0ION MOBIL CORPORATION| Drimg HP, and LPFlares  |Gas

e Waste ncinerator Nrzogen Onides (NO),
Parbculate matss,
Remote Incineratat Generator 102 hp ULSO-fired ensting. smatl, remate | itesabte 315 10 Ap
Uitra L o Waste Incnerator faatl) usrToN
Pamculats matter,
Remote Incinerator Genetator smas, 25hy
imra L Daast Fre 5) 7|wioN
50 Msctiyr Dorling Flare, 35 MMsctiyr
HPFlarPicUPwee, 20 MMscthr L |Voratle Organc
Fiwre MovPurge 0 14/uamary

[POINT THOMSON PRODUCTION

XN MOSIL CORPORATION| Dnllng WP, and LPFLares _|Gas

POINT THOMSON PRODUCTION

50 Musctiyt Deiiing lare, 38 MMsctiys
HP Flre-PlcuPurge. 20 Msctive LP
Flare PiguPurge

[DXO(ON MOBIL CORPORATION| D ing P, 3nd LPFlates _Gas

POINT THOMSON PRODUCTION

50 MMsctiyr Drlang Plare, 35 MMsctiyt
HP Flare-AlovPurge, 20 MMscthT LP

FlaePiyPuge Carbon Dosde

[OCXON MOBIL CORPORATION| Oniing KP.and LP Fures  |Gas

50 MMsctiyr Dulkng Flare, 35 MMsctiyt
HP Flare-PovPurga, 20 MMsctiyr LP
Flare-PilotPurge

POINT THOMSON PRODUCTION.

(D0ON MOBIL CORPORATION| Dl ing, HP. 3nd LF Flures  |Gas

PO:NT THOMSGN PRODUCTION

50 MMsctiyr Dusing Flare, 35 MMsctivr
HP Flare-PlovPurge, 20 MMictyT LP
Flare-Ploupurge

Partcutate matter,

FPr10)

fimprabia it 10 Ay

DO(ON MOSIL CORPORATION| Dning HP, snd WP Flares _ |Gas

50 MMsetiyr Drling Flare, 35 MMsctiyr

Flare-Ploturge

2, 20 MMsctiyr LS shy

[POINT THOMSON PRODUCTION

EXXON MOBIL CORPORATION| Er

These 2,698 np ULSD-fred Standby Camp|

POINT THOMSON PRODUCTION

XN MOBIL CORPORATION|E

POINT THOMSON PRODUCTION

X0(ON MOBIL CORPORATION] Erm

eeators |une Generator Er
Tivee 2,695 hp A
Cenwrators Uit Generator Engnes.
Thvee 2,695 hp ULSD-frad Sandiy Camp
erators Junral Duasel Genarator Engines. Carbon Moncade

POINT THOMSON PACOUCTION

[EO(ON MOBIL CORPORATION| Emar

Thvee 2,698 Np UASD-fred Standy Camp

POINT THOMSON PRODUCTION

EXXON MOBIL CORPORATION | Emasy

POINT THOMSON PRODUCTION

ax-082_[FACIUTY

POINT THOMSON PROJUCTION

ax-00m2_|FACIUTY

EXCXON MOBIL CORPORATION | €

EXKON MOBIL CORPORATION| Turbines

POINT
Ax-0082 |FACIUTY

EXXON MOBIL CORPORATION| Turtines

POINT THOMSON
ax-0082_|FaciuTy

EX(ON MOBIL CORPORATION| Turbines

Camp Generators_|Untra Low Sultur Drveset Generator £ Nrrogen Ondes (NOx)|
Partcuiite matter,
Camp Genmrators |uto: Ganerator Engnes. {FPm10)
Partculite mattec.
s25Au
Generators |k Fomas)
|SoLoNOx Technology bumng natural gas
on the North Siopa of Alaska, nerth of the
(Ae Curcle. Two of the turbines are duat
Fusi Gag FuniGas e (CO2s)
Four 7.52 MW Sola: Turbnes with
SoLoNOT Technology buming natural ga
o the Nortn Siape of Alaska, north of the
[Arte Cirgle. Two of the turbines ace dual
Fust Gas 23 Fuel Gas )
SCA (Setecove Catatys
Reducton] 1§ 3 pOSt-COMBULHON
g1 troscment technique for
turbing exhaust stream o
molecular irogen, wated. and
rygen. This processis
accomplishid by lang smmana
[NH3) 83 2 reducing agant, and s
Four 7 52 MW Solas Turbnes wth Pyctad to the flue g3
SoLoNOR Technology burn g Ratursl gas upsusam ot the cataiystbad. By
on the Horth S1ope of Alssia, nortn of the Loweeng the actwasion enstgy of
(Artic Gircle. Two af the turbines are dusl tha KOX decompositon removal
{hired unss thatcan combust LRSD as wail| |etric:oncy of 80t 90 parcent are.
Fusi Gay a3 Fuel Gas, CatbonMonoxgs _|achavable




Ax-0002

AX-0082

Ax-0082

AK-0082

Ax-0002

AX-0082

[Ax-0082

[Ax-0082

[AK-0082

AK-0082

AK-0082

AX-0082

Ax-0082

| Ax-00m2

[Ax-gon2

AK-0082

ax-0082

Ax-0082

[Ax-00m2

AK-0082

AK-0082

Ax-0082

AX-00B2

AK-0082

AX-0082

Ax-0082

Four 7.52 MW 5ol Turbnes with
SoLoNOR Technology buming natural gas
on the Narth Slape of Alaska,

Dry Low NOx 3nd SoLoNOx. OV
combustors uolae mutbstage
premx combustors whare the a:t
and fustis mized ata fean hieito
a¢ rano. The eeess it inthe
1830 mistws 313 252 heatant,
[which Iowers peak combuston
temperatiras 30d a0 ensures 3
mare homogeneous mature,
both resing n ety redced
NOX farmation rates SoLeNOz 1§

[Artic Circle. Two of the turbines are dual

improves combuston eflic sncy

POINT THOMSON PROOUCTION
FACIUTY [DXXON MOBIL CORPORATION Turbinds. Fust 033 as Fusl Gay Nwogen Oxidas (NO:

Four 7,52 MWW Selar Turbines win

SoLoNOx Technalogy bumng natural g3

Artic Circl. Two of tha turbines e duat [ Particutate maner,
PONT THOMSON PRODUCTION [t
FACILTY B0ON MOBIL CORPORATION Turbines Fusi Gas W a5 Fusi Gas FPHL0)

Four 7.52 MW Solas Turbnes with

SoLoNOz Tachaology buming natural gas

o the North Siape of ALssts, noh of the

[Atbe Cucte. Twa of the turbines ara dual | Partculate masier,
POINT THOMSON PRODUCTION . 25Au
FAGILTY EXON MOBIL GORPORATION| Turbinas Fust Gas 25 Fuei Gas Frazs)
POINT THOMSON PRODUCTION Carbon Dezde
FACIITY EXXON MOBIL CORPORATION] Airstrp Geneator Engne  Jurtra L Desel (e 490 hp Airstp Geneeator Engne_{Equivatant{€O2¢)
|POINT THOMSON PRODUCTION volatie Organic
FACILTY EXNON MOBIL CORPORATION| Aurstrp Geneeator Engne  |urua L Desel |One 490 hp Arstp Generator Engine | Compounds (VOC)
POINT THOMSON PRODUCTION
FACIUTY DOON HOBIL CORPORATION| Airstp Generator Engine  [un Disel One 490 hp Airstrip Geaseator Engine [ Car 4 26{GRAMI/HP.H
POINT THOMSON PRODUCTION
FACIUTY EXXON MOBIL CORPORATION| Airstrp Genaratoc Enpne _ [U1ra Low Sultur Orasel One 490 ho Airstip Genaeator Engine | Nriogen Dnides (NO)

Pamcutate matter,
POINT THOMSON PRODUCTION lpratte 1t 10 Ay
FACITY [DOXON MOBIL CORPORATION] Aurstr p Ganarator Engine Ona 490 ho Ainrip Generator Engre_ [FPM0) 0 15{GRAMS/HP-H
Parvculate mate,

POINT THOMSON PRODUCTION

hlpratte 810 2.5 Ay

FACILITY [EXO(ON MOBIL CORPORATION| Airstip Geneeator Engna | UAra Low Siuthut Ores One 490 np Aywip Geneeator Engne | FPrz 5) 0.5/ GRAMS/HP-1
POINT THOMSON PRODUCTION
FAGIUTY EXHON MOBIL CORPORATION| AgtRor Generstor Engne [unera L O Engne halert{CO20)
POINT THOMSON PRODUCTION
FACILITY EXXON MOBIL CORPORATION] 101 Ganavates E 1] Atra L Dol [hp Engne
POINT THOMSON PRODUCTION ULSO-fired 98 hp Agratar Generater
FACITY EXXON MOBL CORPORATION] Aptator Genecater Engne _ Juitall Desel Engne
POINT THOMSON PRODUCTION ULSD-1red 98 hp Agrtator Genarator
FAGIUTY E0(ON MOBIL CORPORATION| Agtator Genmeator Engnia __ {untr o Engoe Nrogen Onides (NO3)
Parbcuiste matte,
POINT THOMSON PRODUCTION Genar 10k
FACILTY DOXON MOBI. CORPORATION] GenwatorEngne s Oues Engne (FPm10)
POINT THOMSON PRODUCTION ULSO-ired 58 hp Agtator Generater  [Riteravle dit; 25 Ay
FACiTY EXXON MOBIL CORPORATION| Agrator Geaerator Engne | unti Duwsel Engna oz s)
POINT THOMSON PROOUCTION ULSO4ired 102 b9 Incineeator Geasator | Cardan Dvaxde
FACIITY 00N HOBIL CORPORATION|incineratos Generator Engna _{Uttra Low Suthut Dreset Engne #(CO: S16|TONS/YEAR
POINT THOMSON PRODUCTION ULSD-r80 102 g Inciherator Generator (Volatls Organc
FAGIUTY [EXXON MOBIL CORPORATION| Inginerator Genarator Engna_ [\t Oesnt Engne Comgounds (vOC)
POINT THOMSON PRODUCTION ULSD-red 102 g Incinaraior Generator
FACIUTY [EXXON MOBIL CORPORATION| Incinerator Generstor Engne _|UAna Low Sulfut Dinget Engne Carbon Monaeds
POINT THOMSON PRODUCTION ULSDAred Genera
FACIITY EXXON MOBIL CORPORATION| Incineratr Genatato: Engne |unw s Engne 02
[Parcutate matter,
POINT THOMSON PRODUCTION ULSD-ired 102 hp 1ncinerator Geneeator [fitarable 81t 10 Ay
FACILTY DXON MOBIL CORPORATION! Incinarame Ganarator Engne _{ira et Engne (Fem10)
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2700-PM-BAQ0027 1/2021 COMMONWEALTH OF PENNSYLVANIA FOR OFFICIAL USE ONLY
Application DEPARTMENT OF ENVIRONMENTAL PROTECTION
: BUREAU OF AIR QUALITY
"% pennsylvania oP #:
’ 4 DEPARTMENT OF ENVIRONMENTAL D te:
&= crotecTION ate:

OPERATING PERMIT MODIFICATION APPLICATION

Section 1 — General Information

1.1 Application Type
Type of permit for which application is made:
O Minor Modification ] State-Only Operating Permit
X significant Modification O Title V Operating Permit
Existing Operating Permit No: 46-00038

1.2 Facility Information

Firm Name: Constellation Energy Generation, Federal Tax ID: 23-3064219-21
LLC
Facility Name:  Limerick Generating Station Plant Code: Constellation Limerick Generating
Station
NAICS Code: 221113 SIC Code: 4911

Description of NAICS Code:  Nuclear Electric Power Generation

Description of SIC Code: Trans. & Utilities - Electric Services

County: Montgomery Municipality: Limerick Township
Latitude: 40° 13 38.6429 Longitude: -75° 35 02.1560
Horizontal Horizontal Geographic

Reference Datum: Collection Method:  coordinate

determination
method based

on GPS code
measurement
s (pseudo
range)
NA Datum of differential Plant Entrance
1983 (DGPS) Reference Point: (general)
1.3 Permit Contact Information
Name: Jordan Rajan Title: Regulatory Assurance Manager
Address: 3146 Sanatoga Road
City: Pottstown State: PA ZIP: 19464-3418

Telephone: (610) 718-3400

Email: Jordan.rajan@constellation.com
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1.4 Small Business Question

Are you a small business as defined by the Pennsylvania Air Pollution Control Act? OYes X No

Are you a small business as defined by the U.S. Small Business Administration? OYes X No

1.5 Request for Confidentiality

Do you request any information on this application to be treated as “Confidential"? COYes X No
Place confidential information on separate page(s) marked “Confidential”.

In order to request confidential treatment for information in any document, you must submit a redacted version of
the relevant document with the confidential information blacked out (and thus suitable for public disclosure), along
with a letter of request containing a table identifying the page and line number of each redaction, along with a
justification for each redacted item as to why it should be deemed confidential under the specific criteria allowed
under 25 Pa. Code §127.12(d) and Section 13.2 of the APCA.

1.6 Certification of Truth, Accuracy and Completeness by a Responsible Official

| certify that, subject to the penalties of Title 18 Pa. C.S.A. Section 4904 and 35 P.S. Section 4009(b)(2), | am the
responsible official having primary responsibility for the design and operation of the facilities to which this application
applies and that the information provided in this application is true, accurate, and complete to the best of my
knowledge, information, and belief formed after reasonable inquiry.

(Signed) (UM/@\ Z Date: 7/5),/ 25

Name (Typed): William Levis Title:  Plant Manager
Telephone: (610) 718-2001
Email: william.levis@constellation.com
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Section 2 — Inventory of Units Being Modified

Unit D No. Unit Name Unit Type
001 Boiler A: 0AS502 Combustion
022A Two Boilers (Boiler B & Boiler C) Combustion
004A Emergency Generators (8) Combustion
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Section 3 — Facility Changes

Complete this section ONLY if the changes are for the entire facility. If changes are for a source or sources,
skip this Section and complete Section 4 for each Source in which a change is proposed.

3.1 Describe all proposed changes to this facility: Ract 11l Case-by-Case limits. See attached Narrative.

3.2 If the proposed facility changes involve any changes in actual emissions, please complete the following table.
Attach another table if needed.

Pollutant Name

CAS Number

Change in Actual Emissions (+ or -)

NOx

N/A

N/A
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3.3 Anticipated date on which proposed change is scheduled to occur:

needed.

emissions, monitoring,

testing, record-keeping,

reporting

3.4 List the proposed revision language for the operating permit conditions. This includes all changes to the
requirements and work practice standard
requirements. Write in the type of applicable requirements in the column provided. Attach another table if

Citation Number

Type of Applicable
Requirement

Existing Operating
Permit Condition or
Condition Number

Proposed Language for
Permit Condition

129.114(a)

Alternative RACT llI
Case-by-Case

N/A

The owner or operator of
an air contamination
source subject to §
129.112 (relating to
presumptive RACT
requirements, RACT
emission limitations and
petition for alternative
compliance schedule)
located at a major NOx
emitting facility or major
VOC emitti

N/A

Proposed Emission
Restrictions

New Source Group #1,
Condition #001

The Nitrogen Oxides
(NOx) emissions from
each boiler listed under
this source shall not
exceed the following
amounts:

(a). 30 tons per year NOx
(per boiler unit).

(b). 8.5 Ib/hr NOx (per
boiler unit).

(c). 99.9 tons per year
NOXx (facility wide)

N/A

Proposed Work Practices

New Source Group #1,
Condition #002

These units will be limited
to the following emission
threshold on a 12-month
rolling basis:

(a). 30 tons per year NOx

N/A

Proposed Monitoring

New Source Group #1,
Condition #003

The owner or operator of
these units will monitor the
following on a daily basis:
(a) Type of fuel
burned per boiler
(b) Amount of fuel
burned per boiler

N/A

Proposed Recordkeeping

New Source Group #1,
Condition #004

The owner or operator of
these sources will
maintain the following
records for a minimum of
five (5) years:

(a) Type and amount
of fuel burned per
day per boiler

(b) Monthly fuel
usage for each
boiler in gallon
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(c) Calculations of Air
Emissions
(d) Tune up records

for each boiler

including:

0] Date of
tune up

(i) Name of
service
company
that
performs
the tune
ups

(iii) Final
operating
rate or
load

(iv) Final CO
and NOx
emission
rates

(v) Final
excess
oxygen
rate

N/A

Proposed Reporting

New Source Group #1,
Condition #005

The owner or operator of
these sources will report
compliance with work
practices annually via Title
V Compliance
Certification.

N/A

Proposed Emission
Restrictions

New Source Group #2,
Condition #001

The Nitrogen Oxides
(NOx) emissions from
each generator listed
under this source shall not
exceed the following
amounts:

(a). 6.00 tons per year
NOx (per generator).

(b). 99.9 tons per year
NOx (facility wide)

N/A

Proposed Work Practices

New Source Group #2,
Condition #002

These generator units
shall not operate for more
than 100 hours per year
on a 12-month rolling
basis, which includes
maintenance purposes.

N/A

Proposed Monitering

New Source Group #2,
Condition #003

The owner or operator of
these units will monitor the
following:

(a) Monthly and
annual units (MW-
hr) generated by
each unit

(b) Amount of fuel
burned per unit on
a daily and
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monthly basis,
including as a 12-
Month Rolling total
(c) Total operating
hours on a
monthly basis,
including as a 12-
Month Rolling total

N/A

N/A

Proposed Recordkeeping

New Source Group #2,
Condition #004

The owner or operator of
these sources will
maintain the following
records for a minimum of
five (5) years:

(a) Monthly and
annual units (MW-
hr) generated by
each unit

(b) Amount of fuel
burned per unit on
a daily and
monthly basis,
including as a 12-
Month Rolling total

(c) Total operating
hours on a
monthly basis,
including as a 12-
Month Rolling total

Proposed Reporting

New Source Group #2,
Condition #005

The owner or operator of
these sources will report
compliance with work
practices annually via Title
V Compliance
Certification.

N/a

3.5 Provide a listing of all changes in chronological order (additions and subtractions) made at a facility since the
last submittal and attach it to this application. For example:

e March 2016 - Added shot blast booth 5, exempted by the attached Request for Determination.
e Dec 2017 - Installed new paint line in accordance with Plan Approval XX-XXXXX




2700-PM-BAQ0027 1/2021
Application

3.6 For renewals, please review the current operating permit. If you are proposing any changes to the conditions of
the permit, please provide the condition number, the requested change, and justification for the requested
change.

N/a
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Section 4 — Unit Information (duplicate this section for each unit as needed)

4.1 Unit Type: [C] Combustion [1 Incinerator ] Process [ Control Device

4.2 General Source Information (Combustion/Incinerator/Process)

a. Source ID: 001 b. Source Name: Boiler A

c. Manufacturer:  Erie City Iron Works d. Model No.: Keystone 11M

e. Source Description:  Combustion Unit

f. Rated Capacity (for engines use BHP): 57.1 g. Installation Date: 01/01/1976
MMBtu/hr

h. Rated Power/Electric Output:

k. Exhaust
i. Exhaust j- Exhaust Flow
Temperature: 609 Units: DegF % Moisture: 12 Volume: SCFM
4.2 General Source Information (Combustion/incinerator/Process)
a. Source ID: 002A b. Source Name: Two Boilers (Boiler B & Boiler C)
c. Manufacturer:  Erie City Iron Works d. Model No.: Keystone 11M
e. Source Description:  Combustion Units
f. Rated Capacity (for engines use BHP): 57.1 g. Installation Date:  01/01/1976
MMBtu/hr
h. Rated Power/Electric Output:
k. Exhaust
i. Exhaust j- Exhaust Flow
Temperature: 609 Units: DegF % Moisture: 12 Volume: 10,284 SCFM
4.2 General Source Information (Combustion/Incinerator/Process)
a. Source ID: 004A b. Source Name: Emergency Generators (8)
c. Manufacturer:  Fairbanks-Morse d. Model No.: 38TD8-18
e. Source Description:  Combustion unit
f. Rated Capacity (for engines use BHP): 3693 g. Installation Date: 03/01/1970
h. Rated Power/Electric Output:
k. Exhaust
i. Exhaust j- Exhaust Flow
Temperature: 690 Units: DegF % Moisture: 6 Volume: 12,260 SCFM

4.3 General Control Device Information

a. UnitID: b. Unit Name:

¢ Used by Sources:

d. Type:




2700-PM-BAQ0027 1/2021
Application

e. Pressure Drop (in. H20): f. Capture Efficiency:

g. Flow Rate (specify unit):

Manufacturer: i. Model No.:

Installation Date:

-10 -
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4.4 Proposed Changes to Unit

a.

Describe all proposed changes to this unit:

b. If the proposed unit changes involve any changes in actual emissions, please complete the following table.
Attach another table if needed.
Pollutant Name CAS Number Change in Actual Emissions (+ or -)
c. Anticipated date on which proposed change is scheduled to occur:
d. Listthe proposed revision language for the operating permit condition. This includes all changes to the emission,

monitoring, testing, record-keeping, reporting requirements and work practice standard requirement. Write in
the type of applicable requirements in the column provided. Attach another table if needed.

Existing Operating
Permit Condition or
Condition Number

Type of Applicable
Requirement

Proposed Language for

Citation Number Permit Condition

-11-
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Section

5 — Compliance Plan for the Facility

5.1

5.2

Yes
Will your facility be in compliance with all applicable requirements at the time of <
permit issuance and continue to comply with these requirements during the permit
duration?
Will your facility be in compliance with all applicable requirements presently X

scheduled to take effect during the term of the permit?

No

-12-
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S
LWL COMMONWEALTH OF PENNSYLVANIA

DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF AIR QUALITY

AIR POLLUTION CONTROL ACT COMPLIANCE REVIEW FORM

Fully and accurately provide the following information, as specified. Attach additional sheets as necessary.

Type of Compliance Review Form Submittal (check all that apply)

[J Original Filing Date of Last Compliance Review Form Filing:
Amended Filing 10/13/2020

Type of Submittal

[0 New Plan Approval [0 New Operating Permit [] Renewal of Operating Permit

[0 Extension of Plan Approval [] Change of Ownership [ ] Periodic Submission (@ 6 mos)
XI Other: RACT lil Determination

SECTION A. GENERAL APPLICATION INFORMATION

Name of Applicant/Permittee/(“applicant”)
(non-corporations-attach documentation of legal name)

Constellation Energy Generation, LLC

Address 3146 Sanatoga Rd.

Pottstown, PA 19464-3418

Telephone  (610) 718-2000 Taxpayer ID#  23-3064219-21

Permit, Plan Approval or Application ID# 46-00038

Identify the form of management under which the applicant conducts its business (check appropriate

box)

O  Individual O syndicate [0 Government Agency

O Municipality [J  Municipal Authority [ Joint Venture

[0  Proprietorship ] Fictitious Name [ Association

[0 Public Corporation  [1 Partnership X Other Type of Business, specify below:
[0 Private Corporation [ Limited Partnership

Describe below the type(s) of business activities performed.

Constellation Energy Generation is an electric generation company that owns and operates electric generating
facilities, is a wholesale marketer of energy and provides retail electric and gas service as an unregulated retail
energy supplier.
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SECTION B. GENERAL INFORMATION REGARDING “APPLICANT”

If applicant is a corporation or a division or other unit of a corporation, provide the names, principal
places of business, state of incorporation, and taxpayer ID numbers of all domestic and foreign parent
corporations (including the ultimate parent corporation), and all domestic and foreign subsidiary
corporations of the ultimate parent corporation with operations in Pennsylvania. Please include all
corporate divisions or units, (whether incorporated or unincorporated) and privately held corporations.
(A diagram of corporate relationships may be provided to illustrate corporate relationships.) Attach
additional sheets as necessary.

_ Principal Places State of Relationship
Unit Name of Business Incorporation Taxpayer ID to Applicant

See Attachment A

SECTION C. SPECIFIC INFORMATION REGARDING APPLICANT AND ITS “RELATED PARTIES”

Pennsylvania Facilities. List the name and location (mailing address, municipality, county), telephone
number, and relationship to applicant (parent, subsidiary or general partner) of applicant and all Related
Parties’ places of business, and facilities in Pennsylvania. Attach additional sheets as necessary.

County and Relationship
Unit Name Street Address Municipality Telephone No. to Applicant
See Attachments A
and B

Provide the names and business addresses of all general partners of the applicant and parent and
subsidiary corporations, if any.

Name Business Address

See Attachment A

1

List the names and business address of persons with overall management responsibility for the process
being permitted (i.e. plant manager).

Name Business Address
Jordan Rajan (Site Regulatory 3146 Sanatoga Road, Pottstown, PA 19464
Assurance Manager)
William Levis (Plant Manager) 3146 Sanatoga Road, Pottstown, PA 19464
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Plan Approvals or Operating Permits.
Department or an approved local air pollution control agency under the APCA to the applicant or related
parties that are currently in effect or have been in effect at any time 5 years prior to the date on which this
form is notarized. This list shall include the plan approval and operating permit numbers, locations,

issuance and expiration dates. Attach additional sheets as necessary.

List all plan approvals or operating permits issued by the

Air Contamination Plan Approval/ Issuance Expiration
Source Operating Permiti Location Date Date

Constellation 3146 Sanatoga Road,

Energy Generation, 46-00038 Pottstown, PA 19464- 12/16/2021 12/15/2026

LCC

3418

See Attachment B
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Compliance Background. (Note: Copies of specific documents, if applicable, must be made available to
the Department upon its request.) List all documented conduct of violations or enforcement actions
identified by the Department pursuant to the APCA, regulations, terms and conditions of an operating
permit or plan approval or order by applicant or any related party, using the following format grouped by
source and location in reverse chronological order. Attach additional sheets as necessary. See the
definition of "documented conduct” for further clarification. Unless specifically directed by the
Department, deviations which have been previously reported to the Department in writing, relating to
monitoring and reporting, need not be reported.

Status:
Litigation
Plan Existing/
Approval/ Nature of Type of Continuing Dollar
Operating Documented Department or Amount
Date Location Permit# Conduct Action Corrected/Date Penalty
See
Attachment C

List all incidents of deviations of the APCA, regulations, terms and conditions of an operating permit or
plan approval or order by applicant or any related party, using the following format grouped by source
and location in reverse chronological order. This list must include items both currently known and
unknown to the Department. Attach additional sheets as necessary. See the definition of "deviations" for
further clarification.

Incident Status:

Litigation
Existing/Continuing
Plan Approval/ Nature of Or
Date Location Operating Permiti Deviation Corrected/Date
See
Attachment D

CONTINUING OBLIGATION. Applicant is under a continuing obligation to update this form using the
Compliance Review Supplemental Form if any additional deviations occur between the date of
submission and Department action on the application.
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VERIFICATION STATEMENT

Subject to the penalties of Title 18 Pa.C.S. Section 4904 and 35 P.S. Section 4009(b)(2), | verify under
penalty of law that | am authorized to make this verification on behaif of the Applicant/Permittee. | further
verify that the information contained in this Compliance Review Form is true and complete to the best of
my belief formed after reasonable inquiry. | further verify that reasonable procedures are in place to
ensure that “documented conduct” and “deviations” as defined in 25 Pa Code Section 121.1 are identified
and included in the information set forth in this Compliance Review Form.

//L/,% Z 7/31 /25

Signature Date
William Levis

Name (Print or Type)
Plant Manager

Title
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~" Constellation

-

TVOP 46-00038
LG-25-089
May 16, 2025
Montgomery County Board of Commissioners
Commissioners Office Building
P.0. Box 311
Norristown, PA 19404-0311

Constellation Energy Generation, LLC - Limerick Generating Station
TVOP No. 46-00038

Subject: RACT Ul Determination Notification
Dear Commissioners,

Pursuant to 25 Pa. Code § 127.413 of the Pennsylvania Code, Constellation Energy Generation, LLC
(Constellation) hereby notifies Montgomery County of the submittal of a case-by-case RACT determination
per 25 Pa Code 129.114(b) for their three (3) boiler units and eight (8) generators in their existing Title V
Operating Permit (No. 46-00038) to the Pennsylvania Department of Environmental Protection (PADEP)
concerning its nuclear power plant located in Limerick Township, Montgomery County, Pennsyivania.

Pennsyivania Code Title 25 (Environmental Protection — Air Resources) Section 127.413 requires municipal
notification including a 30-day comment period regarding the permit application, which begins upon receipt
of this formal notification. During this comment period, PADEP will accept such comments. Comments are
to be sent to:

Air Quality — Environmental Program Manager
Pennsylivania Department of Environmental Protection
Southeast Regional Office
2 E. Main Street, Norristown, PA 19401
Phone: (484) 250-5900

Written comments should include the name, address and telephone number of the person(s) submitting the
comments along with the reference number of the proposed permit.

If you have any questions regarding this application or require any additional information, please feel free to
contact Jordan Rajan at (610) 718-3400 or via e-mail at jordan.rajan@constellation.com.

Respectfully,

Lol 22

Plant Manager, Limerick Generating Station
Constellation Energy Generation, LLC



cc: Jordan Rajan - Constellation
Matt Page - Trinity Consuiltants
Kieran Dempsey - Trinity Consultants
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TVOP 46-00038
LG-25-089
May 16, 2025

Limerick Township Board of Supervisors
Limerick Township Building

646 W Ridge Pike

Limerick, PA 19468

Constellation Energy Generation, LLC - Limerick Generating Station
TVOP No. 46-00038

Subject: RACT Il Determination Notification
Dear Supervisors,

Pursuant to 25 Pa. Code § 127.413 of the Pennsylvania Code, Constellation Energy Generation, LLC
(Constellation) hereby notifies Montgomery County of the submittal of a case-by-case RACT determination
per 25 Pa Code 129.114(b) for their three (3) boiler units and eight (8) generators in their existing Titie V
Operating Permit (No. 46-00038) to the Pennsylvania Department of Environmental Protection (PADEP)
concerning its nuclear power plant located in Limerick Township, Montgomery County, Pennsylvania.

Pennsylvania Code Title 25 (Environmental Protection — Air Resources) Section 127.413 requires municipal
notification including a 30-day comment period regarding the permit application, which begins upon receipt
of this formal notification. During this comment period, PADEP will accept such comments. Comments are
to be sent to;

Air Quality — Environmental Program Manager
Pennsylvania Department of Environmental Protection
Southeast Regional Office
2 E. Main Street, Norristown, PA 19401
Phone: (484) 250-5900

Written comments should include the name, address and telephone number of the person(s) submitting the
comments along with the reference number of the proposed permit.

If you have any questions regarding this application or require any additional information, please feel free to
contact Jordan Rajan at (610) 718-3400 or via e-mail at jordan.rajan@constellation.com.

Respectfully,

(oM Z

William Levis
Plant Manager, Limerick Generating Station
Constellation Energy Generation, LLC



cc: Jordan Rajan - Constellation
Matt Page — Trinity Consultants
Kieran Dempsey — Trinity Consultants
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APPENDIX D. BAT COST CALCULATIONS

Constellation — Case-by-Case RACT Determination Source IDs 001, 002A, and 004A
Trinity Consultants D-1



Cost Calculations 1 - Low NOx Burner

Boiler

Heat Capacity 57.1|MM8Btu/hr
Capital Cost - High 473930(1993 $
Capital Cost - Low 37115|1993 $
Annualized Capital Cost - High 52034.97{1993 $ Assuming 7% for 15 years, CRF = 0.109795
Annualized Capital Cost - Low 4075.027(1993 $
Operational Cost - High 85650(1993 $
Operational Cost - Low 194141993 $
Annual Cost - High 1376851993 $
Annual Cost - Low 23489.03|1993 $ CEPCI
Annual Cost - High 281070.2|2024 S 1993( 391.3
Annual Cost - Low 47950.51|2024 $ July 2024 798.8
Annual Cost - Average 164510.3/2024 $
Uncontrolled Emissions 31.51|tpy
Removed Emissions 12.604|tpy
Cost Effectiveness - High 22300.08{$/tpy
Cost Effectiveness - Low 3804.388(S/tpy
Cost Effectiveness - Average 13052.23($/tpy
Table 14. 1993 Costs of NOx Controls

Cost of NOx Controls in 1993 Dollars
Control Low -Cap. |High -Cap. |Low - Oper. |High -Oper. |Low High
Device SMMBTU [($'MMBTU  [S'MMBTU  [$/MMBTU  |$/ton $/ton

| 7
LNB + FGR 650 7.630
SNCR 1.600 3.300 680 1.200| N'A N/A
(1994 ESTIMATE) 700 1,300
SCR 2,400 20,000 1.500 5.800 1.810 10.900
(1994 ESTIMATE) 500 2.800

Technical Bulletin. Nitrogen Oxides (NOx), Why and How They are Controlled. EPA.
https://www3.epa.gov/ttncatcl/dirl/fnoxdoc.pdf
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Cost Calculations 2 - SCR
Boiler

Cost Estimate

Total Capital Investment (TCl)

TCl for Oil and Natural Gas Boilers
For Oil and Natural Gas-Fired Utility Boilers between 25MW and 500 MW:
TCI = 86,380 X (200/B,gy )™ X Byyyy X ELEVF x RF

| |

For Oil and Natural Gas-Fired Utility Boilers >500 MW:
TCi = 62,680 x By x ELEVF x RF
For Qil-Fired Industrial Boilers between 275 and 5,500 MMBTU/hour :
TCl = 7,850 x (2,200/Q )*** x Qg X ELEVF X RF
For Natural Gas-Fired Industrial 8oilers between 205 and 4,100 MMBTU/hour :
TCl = 10,530 x {1,640/Qg }*** x Qg x ELEVF x RF
For Oil-Fired Industrial Boilers >5,500 MMBtu/hour:
TCl = 5,700 x Qg x ELEVF x RF
For Natural Gas-Fired Industrial Boilers >4,100 MMBtu/hour:
TCl = 7,640 x Qq x ELEVF x RF

[Total Capital Investment (TCI) = $2,372,522 in 2024 dollars ]

Total Annual Cost (TAC)
TAC = Direct Annual Costs + Indirect Annual Costs
Direct Annual Costs (DAC) = $25,010 in 2024 dollars
Indirect Annual Costs (IDAC) = $232,937 in 2024 dollars
Total annual costs (TAC) = DAC + IDAC $257,947 in 2024 dollars
Direct Annual Costs {DAC)

DAC = (Annual Maintenance Cost) + (Annual Reagent Cost) + (Annual Electricity Cost) + {Annual Catalyst Cost)

Annual Maintenance Cost = 0.005x7Cl = $11,863 in 2024 dollars
Annual Reagent Cost = Miyor X COStypug X top = $2,368 in 2024 dollars
Annual Electricity Cost = P X COStoper X top = $10,780 in 2024 dollars
Annual Catalyst Replacement Cost = $0 in 2024 dollars

Nger X Vo'ul X (Ccreplne/Rlaver) x FWF
Direct Annual Cost = $25,010 in 2024 dollars

Indirect Annual Cost (IDAC}
IDAC = Administrative Charges + Capital Recovery Costs

Administrative Charges (AC) = 0.03 x {Operator Cost + 0.4 x Annual Maintenance Cost) = $193 in 2024 dollars
Capital Recovery Costs (CR)= CRFX TCI = $232,744 in 2024 dollars
Indirect Annual Cost (IDAC} = AC+CR= $232,937 in 2024 dollars

Cost Effectiveness

Cost Effectiveness = Total Annual Cost/ NOx Removed/year

Total Annual Cost (TAC) = $257,947 per year in 2024 dollars
NOx Removed = 23 tons/year
Cost Effectiveness = $11,428 per ton of NOx removed in 2024 dollars
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Cost Calculations 3 - SCR
Generator

Cost Estimate

Total Capital Investment (TCl)

TCli for Oll and Natural Gas Boilers
For Oil and Natural Gas-Fired Utility Boilers between 25MW and 500 MW:

TCl = 86,380 X (200/B,y )**° x By X ELEVF x RF

L

For Oil and Natural Gas-Fired Utility Boilers >500 MW:
TCi = 62,680 x By, x ELEVF x RF
For Oil-Fired tndustrial Boilers between 275 and 5,500 MMBTU/hour :
TCl = 7,850 x (2,200/Q, )°*° x Q, X ELEVF x RF
For Natural Gas-Fired Industrial Boilers between 205 and 4,100 MMBTU/hour :
TCt = 10,530 x (1,640/Q, )*** x Qg x ELEVF x RF
For Oil-Fired industrial Boilers >5,500 MMBtu/hour:
TCl =5,700 x Qg x ELEVF x RF
For Natural Gas-Fired Industrial Boilers 4,100 MMBtu/hour:
TCl = 7,640 x Qg x ELEVF x RF

[Total Capital Investment (TCI} = $4,107,138 in 2024 dollars |

Total Annual Cost (TAC)
TAC = Direct Annual Costs + Indirect Annual Costs
Direct Annual Costs (DAC} = $20,667 in 2024 dollars
Indirect Annual Costs (IDAC) = $403,207 in 2024 dollars
Total annual costs {TAC) = DAC + IDAC $423,874 in 2024 dollars
Direct Annual Costs (DAC)

DAC = {Annual Maintenance Cost) + (Annual Reagent Cost) + (Annual Electricity Cost} + {Annual Catalyst Cost}

Annual Maintenance Cost = 0.005x TCI= $20,536 in 2024 dollars
Annual Reagent Cost = Mg X COStrgyy X top = $67 in 2024 dollars
Annual Electricity Cost = P x Costyreq X top = $65 in 2024 dollars
Annual Catalyst Replacement Cost = $0 in 2024 dollars

Nyer X VOleat X (CCrepiace/Riayer) X FWF
Direct Annual Cost = $20,667 in 2024 dollars

Indirect Annual Cost (IDAC)
IDAC = Administrative Charges + Capital Recovery Costs

Administrative Charges (AC) = 0.03 x (Operator Cost + 0.4 x Annual Maintenance Cost) = $297 in 2024 dollars
Capital Recovery Costs (CR}= CRF x TCl = $402,910 in 2024 dollars
Indirect Annual Cost (IDAC) = AC+CR= $403,207 in 2024 dolars

Cost Effectiveness

Cost Effectiveness = Total Annual Cost/ NOx Removed/year

Total Annual Cost (TAC) = $423,874 per year in 2024 dollars
NOx Removed = 1 tons/year
Cost Effectiveness = $666,864 per ton of NOx removed in 2024 dollars
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