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LIST OF ABBREVIATIONS
Abbreviation Term/Phrase/Name

(NH,)2S04
°F

pug/m®

%
AERMAP
AERMOD
AMS
AQRV
AQS
ARM?2
AVO
BACT
BPIP-PRIME
CAA
CAAA
CAIR
CAQT
CEM

CFR

CH,

Cl

ammonium sulfate

degrees Fahrenheit

micrograms per cubic meter
percent

AERMOD terrain pre-processor
AMS/EPA Regulatory Model
American Meteorological Society
Air Quality Related Value

Air Quality System

Ambient Ratio Method
audio/visual/olfactory

Best Available Control Technology
Building Profile Input Program - Plume Rise Model Enhancements
Clean Air Act

Clean Air Act Amendments

Clean Air Interstate Rule

critical air quality threshold
continuous emission monitor

Code of Federal Regulations
methane

compression ignition
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List of Abbreviations

Abbreviation

CO
CO;
CO-e
EMISFACT
EOR
EPA
ESP
FDCP
FGR
FLAG
FLM
ft/s
g/hp-hr
g/kW-hr
g/m?
GCP
GEP
GHG
GWP
H.O
H,S04

HAP

Term/Phrase/Name

carbon monoxide

carbon dioxide

carbon dioxide equivalent
emission factor

enhanced oil recovery

U.S. Environmental Protection Agency

electrostatic precipitator
Fugitive Dust Control Plan

flue gas recirculation

Federal Land Managers’ Air Quality Related Values Work Group

Federal Land Managers
feet per second

gram per horsepower hour
gram per kilowatt hour
grams per square meter
good combustion practices
Good Engineering Practice
greenhouse gas

global warming potential
water

sulfuric acid

Hazardous Air Pollutant
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Abbreviation
hp

HRSG
ICE

IEC
kg/GJ
kPa

kV

kW
LAER
Ib/hr
Ib/Ib-mol
Ib/MMBtu
Ib/MW-hr
Ib/VMT
Ib/yr
LDAR
LNB
MACT
MECL
MERP
mg/L

mg/m?

Term/Phrase/Name

horsepower

heat recovery steam generator

internal combustion engine
International Electrotechnical Commission
kilograms per gigajoule

kilopascal

kilovolt

kilowatt

Lowest Achievable Emission Rate
pounds per hour

pound per pound-mole

pounds per million British thermal units
pound per megawatt hour

pounds per vehicle mile traveled
pounds per year

leak detection and repair

low-NO, burner

Maximum Achievable Control Technology
minimum emissions compliance load
Modeled Emission Rates for Precursors
milligrams per liter

milligrams per cubic meter
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Abbreviation
MMBtu/hr
MW

N2O
NAAQS
NAD 83
NAICS
NED
NESHAP
ng/J

NH;
NHsHSO4
NMHC
NO:

NOx

NPS
NSPS
NSR
NSRP-3
NTEC

Oz

OLM

PBL

Term/Phrase/Name

million British thermal units per hour
megawatt

nitrogen oxide

National Ambient Air Quality Standards
North American Datum of 1983

North American Industrial Classification System
National Elevation Dataset

National Emission Standards for Hazardous Air Pollutants
nanogram per Joule

ammonia

ammonium bisulfate

non-methane hydrocarbon

nitrogen dioxide

nitrogen oxides

National Park Service

New Source Performance Standards

New Source Review

National Atmospheric Deposition Program
Nemadji Trail Energy Center

oxygen

Ozone Limiting Method

Planetary Boundary Layers
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Abbreviation

PM
PMio
PM5
ppb

ppm

PRIME
PSD
psia
PVMRM
Q/D
RACT
RBLC
RICE
RMP
SCR
SFs
SIC
SNCR
SO,
SOs

TCEQ

tpy

Term/Phrase/Name

particulate matter

particulate matter less than 10 microns in diameter
particulate matter less than 2.5 microns in diameter
parts per billion

parts per million

Plume Rise Model Enhancements algorithm
Prevention of Significant Deterioration

pounds per square inch

Plume Volume Molar Ratio Method

emissions (Q) divided by distance (D) screening procedure for Class |
areas

Reasonable Available Control Technology
RACT/BACT/LAER Clearinghouse
Reciprocating Internal Combustion Engines
Risk Management Plan

selective catalytic reduction

sulfur hexafluoride

Standard Industrial Classification

selective non-catalytic reduction

sulfur dioxide

sulfur trioxide

Texas Commission on Environmental Quality

tons per year
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Abbreviation

USFS
USFWS
USGS
UTM
VOC
VMT
WAC

WDNR

Term/Phrase/Name

U.S. Forest Service

U.S. Fish and Wildlife Service
U.S. Geological Survey
Universal Transverse Mercator
volatile organic compound
vehicle miles traveled
Wisconsin Administrative Code

Wisconsin Department of Natural Resources
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1.0 EXECUTIVE SUMMARY

Pursuant to the requirements specified in the Wisconsin Administrative Code (WAC) Chapter NR 405,
South Shore Energy, LLC, a subsidiary of ALLETE, Inc., Dairyland Power Cooperative, and Nemadji
River Generation, LLC, a subsidiary of Basin Electric Power Cooperative, (collectively the Owners), are
submitting this Prevention of Significant Deterioration (PSD) air construction permit application for the
proposed construction of a combined-cycle combustion turbine and associated support equipment at the
Nemadji Trail Energy Center (NTEC) (Project) (FID 816127840). The Project, approximately 625-
megawatts (MW), will be a greenfield site located east of the existing Enbridge Energy Superior Terminal

Facility on the banks of the Nemadji River in the City of Superior in Douglas County, Wisconsin.

The Owners have two current Air Pollution Control Construction Permits for this facility. Permit 18-
MMC-168 is for the installation of a combined-cycle facility and permit 21-MMC-011 is for the
installation of fugitive emissions of air contaminants from piping components and haul road traffic
fugitive emissions. The Owners wish to extend the construction permit expiration date so that
construction can commence in 2023. As requested by Wisconsin Department of Natural Resources
(WDNR), a new comprehensive permit application that includes all previously submitted permit
application materials is being submitted to accomplish this permit action. As part of this submittal the
Best Available Control Technology (BACT) and air dispersion modeling analysis are being updated to

current standards.

This construction permit application is divided into the following sections:

e Part 1 — Executive Summary

e Part 2 — Project Description

e Part 3 — Emissions Estimates (This section provides estimates of emissions associated with the
Project.)

e Part 4 — Regulatory Review (This section identifies applicable State and Federal air quality
regulations.)

e Part5-BACT Analysis

e Part 6 — Air Dispersion Modeling (This section provides model descriptions and data
requirements for the air quality impact assessment as well as interpretation, analysis, and
comparison of the modeling results with applicable air quality regulations.)

e Part 7 — Additional Impact Analysis (This section addresses other potential air quality-related

impacts (i.e., growth, soil, vegetation, and visibility).)
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Construction permit application forms required by the WDNR are included in Appendix A of this

application.

11  Project Equipment

The Project will consist of one H-Class combustion turbine with a heat recovery steam generator (HRSG)
with duct burner and one steam turbine in a combined-cycle configuration along with associated support
equipment. The Project is expected to be approximately 625 MW. The combustion turbine will be
designed to utilize pipeline-quality natural gas and combust fuel oil (ultra-low sulfur diesel) as back-up
fuel. In addition to the combustion turbine, an auxiliary boiler, circuit breakers, two natural gas-fired gas
heaters (natural gas heater), an emergency diesel fire pump, an emergency diesel generator, fuel oil
storage tanks, haul roads, and natural gas and fuel oil piping components will be included as part of the

Project.

1.2 Project Emissions
As required pursuant to WAC Chapter NR 405, this permit application contains the following
analyses/assessments regarding emissions of regulated pollutants associated with the construction and

operation of the Project:

o Evaluation of ambient air quality in the area for each regulated pollutant for which the Project
will result in a PSD significant net emissions increase

o Demonstration that emissions increases resulting from the Project will not cause or contribute to
an increase in ambient concentrations of pollutants exceeding the remaining available PSD
increment and the National Ambient Air Quality Standards (NAAQS)

e Assessment of any adverse impacts on soils, vegetation, visibility, and growth in the area

o A BACT analysis for each PSD-regulated pollutant for which the Project will result in a

significant net emissions increase

Potential emissions from the Project are shown in Table 1-1 which includes start-up and shutdown
emissions for the combustion turbine and auxiliary equipment emissions. A full description of equipment

associated with the Project is provided in Part 2.0 of this application.
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Table 1-1: Project Potential Emissions and PSD Significance Levels

Project Potential PSD Significance
Emissions? Level’
Pollutant (tons per year) (tons per year)
NOx 269 40
CO 2,003 100
PM 167 25
PMyoP 167 15
PM_s° 167 10
SO, 29 40
VOC 250 40
H>SO4 mist 43 7

Lead 0.01 0.6

COze 2,739,294 75,0002

Source:

(1) 40 CFR 52.21(b)(23)(i)

(2) 40 CFR 52.21(b)(49)(iv)(a)

(a) Numbers in bold indicate the PSD significance level is exceeded
(b) Filterable plus condensable

The Project is an area (minor) source of Hazardous Air Pollutants (HAPS) (less than 25 tons per year of

total HAPs and less than 10 tons per year of any single HAP).

1.3 BACT

The updated BACT analysis shows that the BACT determination in the original applications and PSD
permit remain valid. The controls and emission limitations have not changed since the permit issuance
date.

A “top-down” BACT analysis was performed for each of the pollutants in Table 1-1 that was above its
corresponding PSD significance level: nitrogen oxides (NOy), carbon monoxide (CO), particulate matter
(PM)/ particulate matter of 10 microns in diameter or smaller (PM1o)/ particulate matter of 2.5 microns in
diameter or smaller (PM.s), volatile organic compounds (VOC), sulfuric acid (H2SO.) mist, and

greenhouse gases (CO2e). In addition, WDNR also requires a BACT analysis for opacity.

State-of-the-art pollution control equipment has been selected as BACT for the Project. Emissions of NOy
from the combustion turbine will be controlled by low-NOy burners. Emissions of NOy from both the
combustion turbine and the duct burner will be controlled with selective catalytic reduction (SCR).
Emissions of CO and VOC will be controlled by good combustion practices as well as an oxidation

catalyst (also referred to as a CO catalyst). Use of clean fuels and good combustion practices will control
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emissions of HSO4 mist and PM/PM1o/PM; 5. Greenhouse gas emissions will be controlled with the use

of natural gas fuel, monitoring and control of excess air, and efficient turbine design. To minimize the

near-stack opacity, the combustion turbine will be controlled through the use clean fuels and good

combustion practices. Table 1-2 displays the BACT results.

Table 1-2: Summary of BACT Results — Combustion Turbine

Pollutant Fuel Control BACT Emissions®P Average
Natural Selective catalytic reduction . . . 24-hour
gas (SCR) and low-NOy burners 2 ppm (with or without duct firing) rolling
NOy
. S . . . 24-hour
Fuel oil SCR and water injection 6 ppm (with or without duct firing) rolling
Natural Good combustion practices, 1.5 ppm (with or without duct 168-hour
co gas oxidation catalyst firing)® rolling
. Good combustion practices, 1.5 ppm (with or without duct 168-hour
Fuel oil L - .
oxidation catalyst firing)® rolling
Natural Combustion controls and 36.3 Ib/hr (with duct firing) NA
PM/PM o/ gas low ash fuels 21.8 Ib/hr (without duct firing)
PM2s Euel oil Combustion controls and 54.5 Ib/hr (with duct firing) NA
low ash fuels 39.4 Ib/hr (without duct firing)
Natural Good combustion practices, 2.7 ppm (with duct firing) 168-hour
VOC gas oxidation catalyst 0.6 ppm (without duct firing) rolling
Fuel oil Good combustion practices, 3.3 ppm (with duct firing) 168-hour
oxidation catalyst 0.6 ppm (without duct firing) rolling
Natural Combustion controls and 9.9 Ib/hr (with duct firing) NA
. gas low sulfur fuels 7.8 Ib/hr (without duct firing)
H>SO4 mist . . —
Fuel oil Combustion controls and 9.3 Ib/hr (Wlth duct flr!n_g) NA
low sulfur fuels 7.0 Ib/hr (without duct firing)
Use of natural gas as a fuel,
Natural monitoring ar_1d_ control _of 850 Ib CO/MW-hr, gross 12-m_0nth
gas excess air, efficient turbine rolling
design, and oxidation catalyst
Greenhouse -
a5es Use of uItra-Iow_suI_fur diesel
g as a fuel, monitoring and 12-month
Fuel oil | control of excess air, efficient 1,180 Ib CO./MW-hr, gross .
. ; N rolling
turbine design, and oxidation
catalyst
Low-NOy burners, SCR,
Opacity Both combustion controls, low ash N/A N/A

fuels

Source: Construction permit no.: 18-MMC-168
(a) ppm = parts per million; Ib/hr = pounds per hour; Ib/MW-hr = pound per megawatt hour
(b) Concentration at 15 percent oxygen while operating at MECL and greater under steady state conditions, unless

otherwise noted

(c) Natural gas limit valid for 100% load with duct firing down to MECL. Fuel oil limit valid for 100% load with duct
firing down to 75% load.
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1.4  Air Quality Analysis

The existing air quality in the Douglas County area is designated as attainment or unclassifiable in regard
to the NAAQS for all criteria pollutants. An air dispersion modeling analysis was performed for the
pollutants subject to PSD to assess potential ambient air quality impacts associated with the Project. The
modeling was performed in accordance with approved WDNR and U.S. Environmental Protection

Agency (EPA) modeling guidance.

The modeling analysis (included in Part 6.0 of this application) demonstrates that operation of the Project

will not cause or contribute to a violation of the NAAQS or PSD increments, as applicable.

1.5 Additional Impacts Analysis
The potential impacts of the proposed Project on visibility, soils, vegetation, and growth are discussed in
Part 7.0 of this application. As indicated by the analysis, the addition of the Project will not have a

significant impact on visibility, soils, growth, or vegetation in the surrounding area.
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2.0 PROJECT DESCRIPTION

Section 2.0 overview: The references to the most current project descriptions for the permitted units are

presented in Table 2-1. A 12-cell cooling tower was initially permitted as part of the Project and was

removed as part of a permit modification request dated June 5, 2020.

Table 2-1: Project Description References

Unit ID

Description

Previous Application
Reference

December 2021
Submittal Location

P01

Combined-Cycle Turbine

2.0 Project Description
December 2018 Submittal

2.0 Project Description

B02

Auxiliary boiler

2.0 Project Description
December 2018 Submittal

2.0 Project Description

FO3

Circuit breakers

1.0 Introduction
June 2020 Submittal

2.0 Project Description

P04

Natural gas-fired heater

2.0 Project Description
December 2018 Submittal

2.0 Project Description

P05

Natural gas-fired heater

2.0 Project Description
December 2018 Submittal

2.0 Project Description

P06

Emergency diesel fire pump

2.0 Project Description
December 2018 Submittal

2.0 Project Description

PO7

Emergency diesel generator

2.0 Project Description
December 2018 Submittal

2.0 Project Description

TO1

Diesel fuel day tank

2.0 Project Description
December 2018 Submittal

2.0 Project Description

T02

Diesel fuel generator tank

2.0 Project Description
December 2018 Submittal

2.0 Project Description

TO3

Diesel fuel fire pump tank

2.0 Project Description
December 2018 Submittal

2.0 Project Description

FO1

Haul roads

2.0 Project Description
January 2021 Submittal

2.0 Project Description

FO2

Natural gas and fuel oil
piping components

2.0 Project Description
January 2021 Submittal

2.0 Project Description

Project location

Appendix B - Figure B-1
January 2021 Submittal

Appendix B — Figure B-1

Site plot plan

Appendix B — Figure B-2
January 2021 Submittal

Appendix B - Figure B-2

The Project will be located east of the existing Enbridge Energy Superior Terminal Facility on the banks

of the Nemadji River in the City of Superior in Douglas County, Wisconsin. The Project location and site

plot plan are shown in Figures B-1 and B-2 (Appendix B). Douglas County is currently designated as an

attainment/unclassified area for all criteria pollutants in 40 Code of Federal Regulations (CFR) Part 81.

Nemadji Trail Energy Center

2-1

Burns & McDonnell




PSD Air Construction Permit Application Revision 0 Project Description

21  Turbine (P01) and Emission Controls

The Project will use H-Class combined-cycle turbine technology to generate electricity. The duct burner
will combust natural gas and heat the exhaust gas from the combustion turbine within the HRSG. The
combustion turbine is proposed to be permitted to operate year-round with no hourly restrictions in

combined-cycle mode when combusting natural gas.

The combustion turbine will combust fuel oil when natural gas is unavailable due to limited availability

and/or curtailment. Fuel oil, when combusted, will be limited to 11.0 million gallons per year of fuel oil.

To control emissions of NOy, the combustion turbine will be equipped with low-NOx burners. In addition,
SCR will be added in the HRSG to further reduce NOx emissions. To minimize emissions of sulfur
dioxide (SO2), H>SO4 mist, and PM/PM1o/PM. 5, the combustion turbine will be controlled by using clean
fuels and good combustion practices. Emissions of CO and VOC will be controlled by using an oxidation
catalyst and good combustion practices. Greenhouse gas emissions will be controlled with the use of
natural gas or ultra-low sulfur diesel fuel, monitoring, control of excess air, efficient turbine design, and

use of an oxidation catalyst.

2.2 Auxiliary Boiler (B02)

A 100 million British thermal units per hour (MMBtu/hr) natural gas-fired auxiliary boiler will be
constructed to support the operations of the Project and will be permitted for 8,760 hours of operation per
year. The auxiliary boiler will be designed with ultra-low NOy burners, flue gas recirculation (FGR), and

oxidation catalyst.

2.3  Sulfur Hexafluoride (SFs) Containing Equipment (F03)
The following SFe-containing circuit breaker equipment is proposed:
e Three 345-kilovolt (kV) circuit breakers are proposed for the substation.
e Two 19-kV (estimate) low-side generator circuit breakers will be located in the plant before the

step-up transformers that feed the onsite switchyard.

Note that the Project will include six disconnect switches at each substation site; however, the switches

are open air type switches and do not contain SFe.

2.4 Natural Gas Heaters (P04 and P05)
Two natural gas-fired heaters will be used to heat the natural gas prior to combustion in the turbine. Both

heaters will be permitted for unlimited operation. The gas heaters will be designed with low-NOx burners.
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2.5 Emergency Diesel Fire Pump (P06)

An emergency diesel fire pump will be built to support the Project in case of a fire. The emergency diesel
fire pump will have a maximum power output of 282 horsepower (hp) and will be fired solely by ultra-
low sulfur diesel. The Owners propose to operate the emergency diesel fire pump for up to 500 hours
annually for testing and maintenance purposes, and therefore supports a limit on routine hours of

operation of the emergency diesel fire pump.

2.6 Emergency Diesel Generator (P07)

An emergency diesel generator will be built to support the Project’s combustion turbine in case of a
power interruption. The emergency diesel generator will have a maximum power output of 1,490 hp
(1,112 Kkilowatt [kW]) and will be fired solely by ultra-low sulfur diesel. The Owners propose to operate
the emergency diesel generator for up to 500 hours annually for testing and maintenance purposes, and

therefore supports a limit on routine hours of operation of the emergency diesel generator.

2.7 Diesel Storage Tanks (T01, T02, and T03)
The project will include three diesel storage tanks: one 180,000-gallon tank, one 1,700-gallon tank, and
one 350-gallon tank. These tanks will store diesel fuel for the combustion turbine, emergency diesel

generator, and emergency diesel fire pump.

2.8 Haul Road Traffic Fugitives (F01)

Miscellaneous supplies associated with facility operation will be transported to and from the site via
trucks. Up to 520 trucks per year are expected for delivery or removal. Some examples of activities

associated with facility operation are as follows, but not limited to, aqueous ammonia for emissions

control and water treatment and fuel oil for emergency equipment.

To mitigate onsite road emissions from these deliveries, NTEC will pave the primary facility roads. Both
fuel oil and natural gas to the combustion turbine and duct burner will be delivered to the site via pipeline

and not by truck delivery.

2.9 Natural Gas and Fuel Oil Fugitives (F02)

The proposed project will include natural gas piping components from the natural gas line that will enter
the project site to provide gas for the combustion turbine, duct burner, natural gas heaters and auxiliary
boiler. These natural gas piping components are potential sources of methane and VOC emissions due to

emissions from valves, flanges, sampling connections and relief valves.
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The proposed project will also include fuel oil piping components from the fuel oil line that will enter the
project site to provide fuel oil for the combustion turbine and duct burner, as well as the emergency diesel
fire pump and emergency diesel generator. These fuel oil piping components are potential sources of
methane and VOC emissions due to emissions from valves, flanges, sampling connections and relief

valves.
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3.0 EMISSIONS ESTIMATES

Section 3.0 overview: The references to the most current emissions estimates write-up sections for the

permitted units are presented in Table 3-1. Overall potential emissions from the Project are shown in

Table 1-1 of this application. The emissions calculations for each permitted unit are presented in

Appendix C and capture all project updates that have occurred throughout the permitting process.

Updates to the previously submitted emissions calculations in Appendix C and in Table 3-4 and Table 3-5

in this section are the result of project updates and post application submittal actions.

Table 3-1: Emissions Estimates References

Unit ID

Description

Previous Application
Reference

December 2021
Submittal Location

PO1

Combined-Cycle Turbine

3.0 Emissions Estimates
December 2018 Submittal

3.0 Emissions Estimates

BO2

Auxiliary boiler

3.0 Emissions Estimates
December 2018 Submittal

3.0 Emissions Estimates

FO3

Circuit breakers

1.0 Introduction
June 2020 Submittal

3.0 Emissions Estimates

P04

Natural gas-fired heater

3.0 Emissions Estimates
December 2018 Submittal

3.0 Emissions Estimates

P05

Natural gas-fired heater

3.0 Emissions Estimates
December 2018 Submittal

3.0 Emissions Estimates

P06

Emergency diesel fire pump

3.0 Emissions Estimates
December 2018 Submittal

3.0 Emissions Estimates

PO7

Emergency diesel generator

3.0 Emissions Estimates
December 2018 Submittal

3.0 Emissions Estimates

T01

Diesel fuel day tank

3.0 Emissions Estimates
December 2018 Submittal

3.0 Emissions Estimates

T02

Diesel fuel generator tank

3.0 Emissions Estimates
December 2018 Submittal

3.0 Emissions Estimates

TO3

Diesel fuel fire pump tank

3.0 Emissions Estimates
December 2018 Submittal

3.0 Emissions Estimates

FO1

Haul roads

3.0 Emissions Estimates
January 2021 Submittal

3.0 Emissions Estimates

F02

Natural gas and fuel oil
piping components

3.0 Emissions Estimates
January 2021 Submittal

3.0 Emissions Estimates

Emissions of air contaminants will result from the combustion of natural gas and fuel oil in the

combustion turbine and natural gas in the duct burner. There will also be emissions of air contaminants

generated from the auxiliary equipment: an auxiliary boiler, circuit breakers, two natural gas heaters, an

emergency diesel fire pump, an emergency diesel generator, fuel oil storage tanks, haul roads, and natural

gas and fuel oil piping components.
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Process flow diagrams for the combustion turbine process and auxiliary equipment are located in
Appendix A. Each emission point’s control device descriptions, control efficiencies, and procedures for
estimating emissions is discussed in detail in the sections below. Tables summarizing the emissions

estimates are included in Appendix C.

3.1  Combustion Turbine (P01)
The following sections summarize the combustion turbine hours of operation, emissions estimates for

various operating loads when combusting natural gas and fuel oil, and start-up/shutdown operation.

3.11 Combustion Turbine Hours of Operation
The following conservative assumptions were applied to seven combustion turbine operating scenarios to

determine maximum potential annual emissions as shown in Table 3-2.

Table 3-2: Combustion Turbine Operating Cases for Maximum Potential Annual Emissions

Scenario
Type of Operation 1 2 3 4 5 6 7
Natural gas with duct firing X X X X X
Natural gas (normal operation) X X
Natural gas start-up/shutdown X X X X X
Fuel oil with duct firing? X X
Fuel oil (normal operation)? X X
Fuel oil start-up/shutdown? X X X X

(a) Fuel oil, when combusted, will be limited to 11.0 million gallons per year of fuel oil.

Start-up and shutdown emissions were based on the start-up and shutdown profiles for the combined-
cycle combustion turbine and the number of start-up and shutdown events per year for each fuel. The

Owners are requesting the following start-up and shutdown limits:

e An hours per year limit on start-up and shutdown (1,525 hours per year for start-up and
shutdown, combined) for natural gas operation

o 42 start-ups and 42 shutdowns per year for fuel oil operation.

3.1.2 Combustion Turbine Operation Emissions
Emissions from the combustion turbine are dependent on ambient temperature conditions and the
turbine’s operating load, which can vary from 33 to 100 percent. To account for representative seasonal

climatic variations, potential emissions from the proposed combustion turbine were analyzed at the
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minimum emissions compliance load (MECL) (designated as “low”), 75, and 100 percent load conditions
for ambient temperatures ranging from negative (-)34.3 degrees Fahrenheit (°F) to 95.5°F. The projected
emissions were based on data provided by the combustion turbine manufacturer and/or from AP-42
emission factors. Detailed calculations of the combustion turbine’s emissions are provided in Appendix C

of this application.

For purposes of emission calculations and modeling, the MECL ranges from 33 to 50 percent load,
depending on ambient conditions, and was grouped as “low” load. When grouping, the worst-case

parameters were chosen (highest emission rate, lowest temperature, lowest flow rate).

Based on the above assumptions, the maximum expected hourly emission rates for normal operation

(excluding start-up and shutdown) for the combustion turbine are shown in Table 3-3.

Table 3-3: Maximum Expected Hourly Combustion Turbine Emission Rates

Natural Gas Natural
with Duct Gas Fuel Oil with Fuel Oil
Firing 100% Load Duct Firing 100% Load
Pollutant pounds per hour

NOx 335 26.5 72.7 51.6
CO 15.3 121 111 7.8
PM/PM10/PM2 5 36.3 21.8 54.5 39.4
SO, 6.4 5.1 6.1 4.6
VOC 155 2.8 141 1.8
H2SO4 mist 9.9 7.8 9.3 7.0
Lead -- -- 0.04 0.04

COze 592,127 469,787 947,846 819,965

3.1.3
Method

The combustion turbine emissions are based on 1,525 hours per year for start-up and shutdown,

Combustion Turbine Start-Up and Shutdown Emissions Calculation

combined, for natural gas operation. Potential start-up and shutdown emissions were based on a start-up
profile and conservatively assumed that there will be a combination of cold starts, warm starts, hot-fast
starts, and shutdown on natural gas. There will also be up to 42 start-ups and 42 shutdown events per year

on fuel oil. One start-up/shutdown event is equivalent to one start-up plus one shutdown.
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Potential start-up and shutdown emissions for natural gas and fuel oil combustion are shown in Table 3-4
and Table 3-5, respectively. Detailed calculations of the potential start-up and shutdown emissions are
provided in Appendix C.

Table 3-4: Potential Natural Gas Turbine Start-up and Shutdown Emissions

Start-up Emissions ShL.'tdf)wn Séa;lr:tté};;:d
Pollutant Emissions Emissions?
Ib/cold start Ibg;vaar:m Ib/t:t);::ast Ib/shutdown tons per year
NOx 335.0 233.0 111.0 59.0 108.3
CO 11,066 6,495 779.0 463.0 1,369
PM/PM1o/PM2 5 43.6 29.1 16.3 10.9 16.6
SO 10.2 6.8 3.8 2.6 3.9
VOC 950.0 558.0 67.0 40.0 117.8
H>SO, mist 15.6 104 5.9 3.9 6.0
Lead 0.0 0.0 0.0 0.0 0.0
COze 939,573 626,382 352,340 234,893 358,212

(a) Emissions are based on 1,525 hours per year for start-up and shutdown, combined, for natural gas operation.

Table 3-5: Potential Fuel Oil Turbine Start-up and Shutdown Emissions

Start-up Shutdown Start-up and
Pollutant Emissions Emissions Shutdown
Emissions®
Ib/start Ib/shutdown tons per year
NOx 860.0 108.0 20.3
CcO 25,846 1,227 568.5
PM/PM1o/PM2 5 78.9 19.7 2.1
SO, 9.2 2.3 0.2
VOC 2,951 122.0 64.5
H,SO4 mist 14.0 3.5 04
Lead 0.08 0.02 0.002
COze 1,639,929 409,982 43,048

(a) Emissions are based on 42 start-ups and 42 shutdowns

3.2 HAP Emissions
The Project is an area source of HAPs (i.e., less than 25 tons per year of total HAPs and less than 10 tons
per year of any single HAP). HAP emission calculations and a summary of HAP emissions are included

in Appendix C.
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3.3 Auxiliary Boiler Emissions (B02)

One 100 MMBtu/hr auxiliary boiler will be installed at the facility to be used while the combustion
turbine is operating. The boiler will be fired with natural gas. The auxiliary boiler will be limited to
annual operations of 8,760 hours. Emissions for this unit were estimated based on AP-42 emission factors
and vendor data. Greenhouse gas emissions were estimated based on the emission factors in 40 CFR Part

98. Detailed calculations are provided in Appendix C.

3.4 SFe Containing Equipment (F03)

Annual potential to emit emissions of SFs from the circuit breakers were based on maximum leakage rate
of 0.5 percent per year, the amount of SFs in each size of circuit breaker, and the global warming potential
(GWP). Project potential emissions of CO.e leakage from all proposed circuit breakers combined are
estimated to be 120 tons per year. A detailed report of the SFs emissions is provided in Appendix C of

this application.

3.5 Natural Gas Heaters Emissions (P04 and P05)

Two 10.0 MMBtu/hr natural gas-fired heaters will be installed at the facility to heat the natural gas prior
to being combusted in the combustion turbine. As a worst-case estimate, it is assumed that annual
operations will be 8,760 hours per year for each heater. Emissions for the gas heaters were estimated
based on AP-42 emission factors. Greenhouse gas emissions were estimated based on the emission factors

in 40 CFR Part 98. Detailed calculations are provided in Appendix C.

3.6 Emergency Diesel Fire Pump Emissions (P06)

One 282-hp diesel fire pump will be installed for emergency power use at the facility. The fire pump will
be fired with ultra-low sulfur diesel. Emissions for the emergency diesel fire pump were estimated
assuming an annual testing and maintenance schedule of 500 hours. Emissions for this unit were
estimated based on New Source Performance Standards (NSPS) limits and AP-42 emission factors.
Greenhouse gas emissions were estimated based on the emission factors in 40 CFR Part 98. Detailed

calculations of diesel fire pump emissions are provided in Appendix C.

3.7 Emergency Diesel Generator Emissions (P07)

One 1,490 hp (1,112 kW) diesel generator will be installed for emergency power use at the facility; the
generator will be fired with ultra-low sulfur diesel. Emissions for the emergency diesel generator were
estimated assuming an annual testing and maintenance schedule of 500 hours. Emissions for this unit

were estimated based on NSPS limits and AP-42 emission factors. Greenhouse gas emissions were
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estimated based on the emission factors in 40 CFR Part 98. Detailed calculations of diesel generator

emissions are provided in Appendix C.

3.8 Diesel Storage Tanks Calculation Method (T01, T02, and T03)

The project will include three diesel storage tanks: one 180,000-gallon tank, one 1,700-gallon tank, and
one 350-gallon tank. Emissions from loading and breathing losses were estimated for the storage tanks
using the EPA TANKS emission software. A detailed report of the fuel oil storage tank emissions is

provided in Appendix C.

3.9 Haul Road Traffic Fugitives Calculation Method (F01)
Emissions from haul roads due to traffic were estimated using the paved roads, size-specific emission

calculation equation below:

E =k = (sL)%°10.91 = (W)102
Where:
E = pounds per vehicle miles traveled (Ib/VMT)
sL = silt loading grams per square meter (g/m?) = 2.4 g/m?
W = mean vehicle weight (tons)
k = constant (AP-42 Table 13.2-1.1)

The mean vehicle weight is calculated by averaging the loaded and unloaded vehicle weights. The
“ubiquitous baseline” of 0.6 g/m? was selected from the less than 500 average daily traffic category in
AP-42 Table 13.2.1-2; and the ubiquitous winter baseline multiplier during months with frozen

precipitation (x4) was applied to this value to obtain a silt loading value of 2.4 g/m? for all paved roads.
For paved roads, vehicle miles traveled (VMT) is calculated as follows:
VMT = length of path haul road vehicle travels * maximum trips (hourly or annual)

Whether a vehicle travels the haul road twice (back and forth) or once (when traveling in a loop) was
accounted for when calculating the miles traveled for each haul road route. Detailed calculations of haul

road emissions are provided in Appendix C.

3.10 Natural Gas and Fuel Oil Fugitives Calculation Method (F02)
Fugitive emissions will come from small leaks in equipment connections throughout the facility. The
estimated number of connectors, flanges, open ended lines, pump seals and valves were determined from

engineering plans for the facility. The emissions were then estimated using the 1995 Protocol for
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Equipment Leak Emission Estimates- EPA-453/R-95-017. The emissions estimates for fuel oil fugitives
is "total organics™ which includes non-VOCs such as methane and ethane and is assumed to be VOCs for
the purposes of this application. The emissions estimates for natural gas VOC fugitive emissions was
calculated using the minimum methane content. Further, to determine natural gas CO.e fugitive emissions
the maximum methane content was used. Detailed calculations of natural gas and fuel oil fugitives are

provided in Appendix C.
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4.0

REGULATORY REVIEW

Overview: The references to the most current regulatory review sections for the permitted units are

presented in Table 4-1. Specific post-application regulatory updates are also referenced.

Table 4-1: Regulatory Review References
. iy . —r December 2021
Unit ID Description Previous Application Reference Submittal Location
. . 4.0 Regulatory Review .
PO1 Combined-Cycle Turbine December 2018 Submittal 4.0 Regulatory Review
- . 4.0 Regulatory Review .
B02 Auxiliary boiler December 2018 Submittal 4.0 Regulatory Review
- Appendix A - Form 4530-132 .
FO3 Circuit breakers June 2020 Submittal 4.0 Regulatory Review
. 4.0 Regulatory Review .
P04 Natural gas-fired heater December 2018 Submittal 4.0 Regulatory Review
. 4.0 Regulatory Review .
P05 Natural gas-fired heater December 2018 Submittal 4.0 Regulatory Review
. . 4.0 Regulatory Review .
P06 Emergency diesel fire pump December 2018 Submittal 4.0 Regulatory Review
. 4.0 Regulatory Review .
PO7 Emergency diesel generator December 2018 Submittal 4.0 Regulatory Review
. 4.0 Regulatory Review .
TO1 Diesel fuel day tank December 2018 Submittal 4.0 Regulatory Review
. 4.0 Regulatory Review .
T02 Diesel fuel generator tank December 2018 Submittal 4.0 Regulatory Review
. . 4.0 Regulatory Review .
TO3 Diesel fuel fire pump tank December 2018 Submittal 4.0 Regulatory Review
4.0 Regulatory Review .
FO1 Haul roads January 2021 Submittal 4.0 Regulatory Review
Natural gas and fuel oil 4.0 Regulatory Review .
F02 piping components January 2021 Submittal 4.0 Regulatory Review
. . Data request response letter to WDNR .
All units Chapter NR 445 Analysis February 23, 2021 Section 4.4.20
Additional language
P06 and PO7 Subpart I11 Post application NTEC Response #01 incorporated into
Section 4.2.5
Additional language
HRSG Subpart KKKK Post application NTEC Response #09 incorporated into

Section 4.2.6

The Project is subject to various Federal and State air regulations. Part 4 contains a discussion of

applicable Federal and WAC provisions. Where applicable, reference to general limitations is provided

when there is no specific requirement that applies to an emission source.
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In certain instances, there may be multiple applicable regulatory requirements that identify differing
levels of emission limitations. For instance, where a BACT emission limitation is established for a
specific pollutant and a NSPS regulation is also applicable, the BACT limitation may be more stringent
than an applicable NSPS emission limitation for the same pollutant. In these situations, it is understood
that compliance with the most restrictive requirement would demonstrate compliance with other less

stringent requirements.

41 PSD Regulations

PSD review applies to a physical change of a major stationary source located in an area designated as
attainment or unclassified that would result in a significant emissions increase of a regulated New Source
Review (NSR) pollutant and a significant net emissions increase of that pollutant pursuant to WAC

Chapter NR 405. PSD review consists of the following:

e A BACT analysis
e An air quality analysis

¢ An analysis of additional impacts on visibility, soils, vegetation, and growth
Three criteria were evaluated to determine PSD applicability to the Project (EPA, 1990):

o Whether the Project is sufficiently large (in terms of its emissions) to be a “major stationary
source” or “major modification”

o Whether the source is in an area designated as “attainment” or “unclassified”

e Whether the Project would result in a “significant emissions increase” or a “significant net

emissions increase” of a “regulated NSR pollutant” as defined by s. NR 405.02(27)(a)

Regulated NSR pollutants in Wisconsin include NOy, SO,, CO, PM, PMzo, PM25, VOC, CO-¢, hydrogen
sulfide, H.SO. mist, fluorides, and lead. The definition of a “major stationary source” is given in s. NR
405. The Project is included in the 26 source categories specified in the PSD regulations as major
stationary sources if the potential emissions of a regulated NSR pollutant exceed 100 tons per year
(because the HRSG generates steam). The Project has the potential to emit regulated NSR pollutants in
excess of 100 tons per year; therefore, the Project meets the “major stationary source” classification for a

number of regulated NSR pollutants. Thus, the Project meets the first criterion for PSD applicability.

The Project is in an attainment/unclassified area for all criteria pollutants; thus, it meets the second

criterion for PSD applicability.
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The maximum potential emissions from the Project are listed in Table 1-1, which include start-up and
shutdown emissions from the combustion turbine. The Project would result in a “significant emission
increase” for the following regulated NSR pollutants: NO,, CO, VOC, PM/PM1o/PM;s, H>SO4 mist, and
CO2e. Thus, the Project meets the third and final criterion for PSD applicability.

The PSD regulations in s. NR 405 require the following issues be addressed:

o Determination of BACT on a case-by-case basis, taking into account costs as well as energy,
environmental, and economic impacts;

e Demonstration that the increase in emissions would not cause or contribute to an exceedance of
the NAAQS or PSD increment;

e Analysis of the impairment, if any, to visibility, soils, vegetation, and growth.
Section 5.0 contains the BACT analyses for the regulated NSR pollutants.

4.2 New Source Performance Standards
Per 40 CFR Part 60 and s. NR 440 WAC, the Project is subject to NSPS. Relevant NSPS standards are

listed below, and if applicable, a description of how the Owners plan to meet the standards.

421 Subpart Db — Not Applicable
HRSGs and duct burners regulated under Subpart KKKK are exempt from the requirements of 40 CFR
Part 60 Subparts Da, Db, and Dc.

4.2.2 Subpart Dc

NSPS 40 CFR Part 60, Subpart Dc applies to Small Industrial-Commercial-Institutional Steam
Generating Units between the sizes of 10 MMBtu/hr and 100 MMBtu/hr. This rule applies to the auxiliary
boiler (100 MMBtu/hr) and the two gas heaters (10 MMBtu/hr, each). Since the auxiliary boiler and gas
heaters combust natural gas, the Owners will keep records of the sulfur content of the natural gas as
certified by the supplier or test data and record the daily usage of natural gas in the auxiliary boiler and
natural gas heaters. For gas-fired units of this size, there are no emissions limits provided in the rule. The

Owners will comply with the record keeping and reporting requirements of the rule.

4.2.3 Subpart GG - Not Applicable

Stationary combustion turbines constructed after February 18, 2005, that are subject to NSPS 40 CFR Part
60, Subpart KKKK are exempt from the requirements of Subpart GG. Section 4.2.6, below, covers
Subpart KKKK.
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4.2.4 Subpart Kb - Not Applicable

NSPS 40 CFR Part 60, Subpart Kb applies to each storage vessel with a capacity greater than or equal to
75 cubic meters used to store volatile organic liquids for which construction, reconstruction, or
modification is commenced after July 23, 1984. Two of the diesel storage tanks will have a capacity less
than 75 cubic meters; therefore, the 1,700-gallon and 350-gallon storage tanks will not be subject to
Subpart Kb.

This subpart applies to storage vessels with a capacity greater than or equal to 151 cubic meters (39,890
gallons) storing a liquid with a maximum true vapor pressure greater than 3.5 kilopascals (kPa) (0.5
pounds per square inch [psia]). The 180,000-gallon tank diesel storage tank that will be installed as part of
the Project is greater than 151 cubic meters (39,890 gallons); however, the tank will not be subject to

Subpart Kb as its vapor pressure is less than 3.5 kPa.

4.2.5 Subpart IllI
NSPS 40 CFR Part 60, Subpart I111 applies to stationary compression ignition (Cl) internal combustion

engines (ICE) and the manufacturers or owners and operators of these engines as follows:

1. Manufacturers of stationary Cl ICE with a displacement of less than 30 liters per cylinder where
the model year is 2007 or later for non-fire pump engines and the model year listed or later model
years for fire pump engines (2008 or 2011)

2. Owners and operators of stationary CI ICE that commenced construction after July 11, 2005,
where the CI ICE are manufactured after April 1, 2006 (non-fire pump engines), or manufactured

as a National Fire Protection Agency fire pump engine after July 1, 2006

For purposes of this application, Subpart I111 is assumed to be applicable to the emergency fire pump and
the emergency diesel generator. Both engines will meet the definition of “emergency stationary internal

combustion engine” under this subpart as follows:

e There is no time limit on the use of emergency stationary ICE in emergency situations.
e The engine may be operated for a maximum of 100 hours per calendar year for testing and
maintenance, except as indicated, below.

¢ 50 hours of the 100 hours per calendar year allocated may be used for non-emergency situations.

Further, both engines will be 2009 model year or later.
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Based on the size (horsepower) and use (emergency) and assuming the Owners purchase a certified model
year 2009 or later CI ICE with a displacement that will less than 10 liters per cylinder, the emergency fire
pump will be certified in accordance with the limits in 40 CFR 60.4202(d). As the emergency fire pump

will be between 175 and 300 hp, the limits are as follows:

e 4.0 gram per kilowatt hour (g/kW-hr) (3.0 gram per horsepower hour [g/hp-hr]) for non-methane
hydrocarbons (NMHC) plus NOy

o 3.5 g/kW-hr (2.6 g/hp-hr) for CO

e 0.20 g/kW-hr (0.15 g/hp-hr) for PM

Based on the size (horsepower) and use (emergency) and assuming the Owners purchase a certified model
year 2007 or later CI ICE with a displacement that will less than 10 liters per cylinder, the emergency
generator will be certified in accordance with the limits in 40 CFR 60.4202(a)(2), which refer to the limits
in 40 CFR 89.112. As the emergency generator will be greater than 560 kW and manufactured after 2006,
Table 1 of 40 CFR 60.89.112(a) indicates the following applicable emission standards [subject to the
same being included in a family emission limit in an averaging, banking, and trading program for which
the emission standards in Table 2 of 40 CFR 89.112(d) are applicable]:

e 6.4 g/kW-hr (4.8 g/hp-hr) for NMHC plus NOy
o 3.5 g/kW-hr (2.6 g/hp-hr) for CO
o 0.20 g/kW-hr (0.15 g/hp-hr) for PM

The emergency generator will also be subject to the exhaust opacity limits in 40 CFR 89.113, with single-
cylinder engines, propulsion marine diesel engines, and constant speed engines being exempt from these

limits:

e 20 percent during the acceleration mode
e 15 percent during the lugging mode

e 50 percent during the peaks in either the acceleration or lugging modes

Compliance with this subpart will be shown by purchasing an engine certified to meet the applicable
emission standards for the model year and maximum engine power depending on the date of purchase.
The Owners will install emergency diesel engines that are certified to meet the applicable emission

standards based on the date that the unit will be installed.
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Pursuant to 40 CFR 60.4207(b), owners and operators of Cl ICE subject to Subpart 1111 with a
displacement of less than 10 liters per cylinder that use diesel fuel must purchase diesel fuel that meets the
requirements of 40 CFR 80.510(b) for non-road diesel fuel. This rule will be applicable to the emergency
diesel engine, since the proposed emergency diesel engine will have a displacement of less than 10 liters
per cylinder. As stated in 40 CFR 80.510(b), non-road diesel fuel must be limited to 15 parts per million
(ppm) maximum sulfur content. The cetane index is limited to a minimum of 40 and the maximum

aromatic content is limited to 35 volume percent.

The Owners will be subject to the applicable requirements of this rule for the emergency fire pump and
emergency generator. The Owners intend to limit maintenance and readiness testing to 100 hours to meet
the definition of emergency for 40 CFR 60, Subpart I111. The emergency equipment potential to emit
emissions were calculated using 500 hours per year per EPA guidance. The EPA believes that 500 hours
per year is an appropriate default assumption for estimating the number of hours that emergency

equipment could be expected to operate under worst-case conditions.

426 Subpart KKKK

NSPS 40 CFR Part 60, Subpart KKKK is applicable to all stationary combustion turbines that
commenced construction, modification, or reconstruction after February 18, 2005, and have a heat input
equal to or greater than 10.7 gigajoules per hour (10 MMBtu/hr), based on the higher heating value of

fuel.

Per 40 CFR 40b(i), if the combustion turbine is subject to Subpart KKKK, then the associated HRSG is
exempt from the requirements of 40 CFR Part 60 Subparts Da, Db, and Dc. Per 40 CFR 60.4305(a), since
the combustion turbine is greater than 10 MMBtu/hr and will be constructed after February 18, 2005, the
combustion turbine is subject to Subpart KKKK. The HRSG associated with the turbine meets the
applicability requirements of 40 CFR 60, Subpart KKKK.

Pursuant to 40 CFR Section 60.4320(a) and Table 1 to Subpart KKKK, the NSPS NOy applicable
combustion turbine limit for natural gas combustion, is 15 ppm at 15 percent oxygen or 54 nanogram per
Joule (ng/J) of useful output (0.43 pound per megawatt hour [Ib/MW-hr]), when burning more than 50
percent natural gas (60.4325).

When combusting more than 50 percent fuel oil, the limit for NOx is 42 ppm at 15 percent oxygen or 160
ng/J of useful output (1.3 Ib/MW-hr).
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During operations when ambient temperatures are less than 0 °F or when the turbine is operating at less
than 75 percent load, the NOx emission standard is 96 ppm at 15 percent oxygen or 590 ng/J of useful
output (4.7 Ib/MWh). This applies when combusting either natural gas or fuel oil. All MW readings are in
gross MW. The higher emission standard applies for the hour if at any point in the hour the unit was

subject to the higher standard.

In accordance with Subpart KKKK, the Owners would demonstrate compliance with the NO, emission
limit by conducting performance testing pursuant to Section 60.4340(a), or alternatively, by installing,
calibrating, maintaining, and operating a continuous monitoring system (i.e., continuous emission monitor

(CEM) or continuous parameter monitor) in accordance with Section 60.4340(b).

For operating periods during which multiple emissions standards apply, the applicable standard is the
average of the applicable standards during each hour per §60.4380(b)(3). For combined cycle units, the
limits are calculated from hourly average emission rates to assess excess emissions on a 30-unit operating
day rolling average basis, as described in § 60.4380(b)(1).

The Owners expect to have a NOx emission rate of 2 ppm at 15 percent oxygen for natural gas combustion

and 6 ppm for fuel oil combustion with the use of SCR.

The NSPS SO, limit for the turbine is 0.90 Ib/MW-hr gross output, or the facility must limit fuel so that
any fuel combusted contains total potential sulfur emissions equal to or less than 0.060 Ib SO,/MMBtu
heat input. Emissions of SO, will be well below 0.90 Ib/MW-hr for both fuel oil and natural gas
operation; therefore, per 40 CFR Section 60.4365(a), the Owners will keep on record the fuel quality

characteristics of the natural gas and fuel oil from the suppliers and fuel analysis records.

4.2.7 Subpart TTTT

NSPS 40 CFR Part 60, Subpart TTTT, Standards of Performance for Greenhouse Gas Emissions for
Electric Utility Generating Units regulates carbon dioxide (CO-) emissions from electric generating units
under the NSPS (Clean Air Act 111b regulations). The standards apply to any steam generating unit,
integrated gasification combined-cycle, or combustion turbine that commenced construction after January
18, 2014, or reconstruction or modification after June 18, 2014, that has a base load rating greater than
250 MMBtu/hr of fossil fuel and serves a generator capable of selling greater than 25 MW of electricity to

a utility power distribution system.

The combustion turbine will be subject to NSPS Subpart TTTT. The standard provides a limit for natural

gas-fired combined-cycle combustion turbines. A natural gas-fired combined-cycle turbine is limited to
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450 kilograms of CO, per megawatt-hour of gross energy output (1,000 pounds CO, per MW-hour [Ib
CO2/MW:-hr]) on a 12-operating month rolling average basis. An alternative to meeting the gross energy
output the Owners can petition to comply with the alternate net energy output standard, 470 kilograms of
CO; per megawatt-hour of net energy output (1,030 Ib/MW-hr) on a 12-operating month rolling average
basis. These limits are based on an assumed operation of 90 percent natural gas in a 12-month period. The

combined-cycle combustion turbine will comply with the limit in NSPS Subpart TTTT.

If the turbine combusts 90 percent or less natural gas, in accordance with Table 2 of Subpart TTTT, the
limit becomes 50 kilograms CO; per gigajoule (kg/GJ) to 69 kg/GJ of heat input (120 to 160 pounds per
million British thermal units [Ib/MMBtu]) as determined by the procedures in 40 CFR Section 60.5525.

4.3 National Emission Standards for Hazardous Air Pollutants and Maximum

Achievable Control Technology

National Emission Standards for Hazardous Air Pollutants (NESHAP) are contained in 40 CFR Part 63
(adopted by reference in s. NR 445). NESHAP are emissions standards set by the EPA for specific source
categories. The NESHAP require the maximum degree of emission reduction of certain HAP emissions
that the EPA determines to be achievable, which is known as the maximum achievable control technology
(MACT) standards.

The following MACT standards are relevant to the Project.

4.31 Subpart YYYY - Not Applicable

EPA promulgated MACT standards for new stationary combustion turbines on March 5, 2004. These
standards apply to stationary combustion turbines for which construction commenced after January 14,
2003. On April 7, 2004, however, EPA proposed to remove gas-fired units from the combustion turbine
source category regulated by NSPS 40 CFR 63, Subpart YYYY. In the interim, EPA has stayed the

applicability of Subpart YYYY requirements for gas-fired combustion turbines.

This regulation applies only to combustion turbines at facilities that are major sources of HAPs. The

Project will be an area source of HAPs; therefore, the Project is not subject to this regulation.

4.3.2 Subpart 22727

The Reciprocating Internal Combustion Engines (RICE) MACT (40 Part 63, Subpart ZZZZ) is applicable
to stationary RICE located at major or area sources of HAP emissions. Both the emergency generator and
emergency fire pump will be a new source located at an area source per 40 CFR 63.6590(c)(1). Therefore,

the emergency generator will comply with the requirements of Subpart ZZZZ by meeting the
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requirements of 40 CFR Part 60 Subpart 1111 pursuant to 40 CFR 63.6590(c)(1) and the fire pump will
comply with the requirements of Subpart ZZZZ by meeting the requirements of NSPS Subpart 1111
pursuant to 40 CFR 63.6590(c)(1).

4.3.3 Subpart JJJJJJ — Not applicable

40 CFR Part 60, Subpart JJJJJJ applies to industrial, commercial, or institutional boilers and process
heaters located at an area source of HAPs. According to the subpart definitions, the two gas-fired heaters
and auxiliary boiler fall under the definition of gas-fired boiler. Per 63.11195(e), gas-fired boilers are not
subject to Subpart JJJJJJ.

4.4 Wisconsin Air Quality Standards and Regulations

This section describes the regulations which apply to the Project, according to the WAC.

441 s. NR 404 Ambient Air Quality
Ambient air quality standards applicable to the entire state are listed in s. NR 404. The Owners will

comply with all applicable state standards.

4.4.2 s. NR 405 - PSD Review

Under the 1977 Clean Air Act Amendments (CAAA), BACT and other PSD requirements apply both to
emissions of criteria pollutants and to emissions of certain non-criteria pollutants that are regulated under
Section 111 (NSPS) and Section 112 (NESHAP) of the Act. However, in Section 112(b)(6) of the 1990
CAAA, Congress specifically excluded the HAPs listed in Section 112(b)(1) from the PSD requirements.
EPA clarified this exclusion in a March 11, 1991 memo by stating that:

...the following pollutants, which have been regulated under PSD, are now exempt

from federal PSD applicability:

e arsenic e beryllium o radionuclides (including radon
e asbestos e hydrogen sulfide and polonium)
e Dbenzene e mercury e vinyl chloride

However, Wisconsin still includes hydrogen sulfide as a PSD pollutant listed in Table A of s. NR 405.02
(27)(a). As such, PSD review of this pollutant is a state-only requirement. This Project will be subject to
PSD for several pollutants. Part 5 of this application contains the BACT analyses. Part 6 contains the air

dispersion modeling analyses and Part 7 contains the additional impacts analysis.
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443 s.NR 406 - Construction Permits

The purpose of this section is 1) to establish permit and permit review requirements and permit duration
for construction permits and 2) to define types of stationary sources that are exempt from the requirement
to obtain a construction permit. This permit application is intended to satisfy the construction permit

application requirements to obtain a permit.

444 s.NR 407 - Operation Permits

For new sources that require a construction permit, the initial filing date is the date that the construction
permit is filed (NR 407.04(1)(b)). However, because of the nature of this project, and because multiple
vendor selections have yet to be made, there is not enough data to complete the operation permit
application at this time. The Project will complete the application for a Title V operating permit after

start-up of the facility.

4.4.5 s. NR 410 - Air Permit, Emission, and Inspection Fees
This section describes the fees necessary for submitting a permit to WDNR for processing. The Project

has included the necessary permit fees as indicated in s. NR 410.03.

446 s.NR 415 - Control of Particulate Emissions

This section applies to all air contaminant sources which emit particulate matter and to their owners and
operators. The general limitations (s. NR 415.03) contained in this regulation state, “No person may
cause, allow or permit particulate matter to be emitted into the ambient air which substantially contributes

to exceeding of an air standard, or creates air pollution.”

NR 415.04 addresses fugitive dust and states, “No person may cause, allow or permit any materials to be
handled, transported or stored without taking precautions to prevent particulate matter from becoming
airborne. Nor may a person allow a structure, a parking lot, or a road to be used, constructed, altered,
repaired, sand blasted or demolished without taking such precautions...Such precautions shall include, but

not be limited to...[t]he paving or maintenance of roadway areas so as not to create air pollution.”
All roads will be paved, thus meeting the requirements of this rule.

Section NR 415.05 more specifically provides: “No person may cause, allow or permit the emission of
particulate matter to the ambient air from any indirect heat exchanger, power or heating plant, fuel-
burning installation or pulp recovery furnace with maximum heat input more than one million Btu per

hour in excess of one of the listed limitations.”
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The limits applicable to the Project are as follows:

e The auxiliary boiler, two gas heaters, fire pump, and diesel generator are all limited to 0.15 Ib
PM/MMBTtu per NR 415.06(2)(a)
e The combustion turbine is limited to 0.10 Ib PM/MMBtu per NR 415.06(2)(c)

447 s.NR 417 - Control of Sulfur Emissions

This chapter applies to all air contaminant sources which emit SO or other sulfur compounds and to their
owners and operators. Section NR 417.03 provides: “No person may cause, allow or permit emission of
sulfur or sulfur compounds into the ambient air which substantially contribute to the exceeding of an air
standard or cause air pollution.” However, there are no specific limits for natural gas-fired and ultra-low

sulfur fuel oil-fired equipment.

448 s.NR 419 - Control of Organic Compound Emissions

This chapter applies to all air contaminant sources which emit organic compounds and to their owners and
operators. “No person may cause, allow or permit organic compound emissions into the ambient air
which substantially contribute to the exceeding of an air standard or cause air pollution,” s. NR 419.03(1).

However, there are no specific limits for any new equipment for this Project.

449 s.NR 420 - Control of Organic Compound Emissions from Petroleum and
Gasoline Sources

This regulation lists the storage, recordkeeping, and maintenance requirements for organic compound
storage tanks larger than 40,000 gallons. However, the 180,000-gallon storage tank at the facility will be
exempt from the rules in this section under NR 420.03(1)(a) — exemption for storage vessels being used

for number 2 through number 6 fuel oils.

4410 s.NR 426 - Control of Carbon Monoxide Emissions

This regulation restricts any source from emitting CO in quantities or amounts that cause or contribute to
an exceedance of air quality standards or cause air pollution. The air dispersion modeling performed as
part of this application and detailed in Part 6 of this report demonstrates that this facility will not cause or

contribute to a violation of any CO air quality standards.

4411 s.NR 427 - Control of Lead Emissions
This chapter applies to all air contaminant sources which emit lead and to their owners and operators.

However, no specific limits apply to the equipment for this Project.
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4412 s. NR 428 - Control of Nitrogen Compound Emissions
This chapter applies to all air contaminant sources which emit nitrogen compounds and to their owners

and operators. However, no specific limits apply to the equipment for this Project.

4413 s.NR 429 - Malodorous Emissions and Open Burning
This regulation is intended to restrict offensive odors in the ambient air and the burning of refuse, except

under certain conditions, and would apply to the facility.

4414 s.NR 431 - Control of Visible Emissions

No person may cause, allow, or permit emissions into the ambient air from any direct or portable source
in excess of one of the limits specified in this chapter. The combustion turbine, auxiliary boiler, two gas
heaters, fire pump, and diesel generator are limited to 20 percent opacity. Where the presence of
uncombined water is the only reason for failure to meet the requirements of this chapter, such failure is

not a violation of this chapter.

4415 s.NR 432 - Allocation of Clean Air Interstate Rule NOx Allowances.

This rule adopts the federal Clean Air Interstate Rule (CAIR) into the state rules. To address interstate
transport of pollutants, it contains state regulations regarding NOy reductions from major electric
generating units in Wisconsin. Please note, this rule has been replaced by the Cross-State Air Pollution
Rule.

4416 s.NR 436 - Emission Prohibition, Exceptions, Delayed Compliance
Orders and Variances

This requirement prohibits emissions into the ambient air in excess of limitations set under s. NR 400
through 499. As indicated within this application, emission limits for the Project will be at least as
stringent as those established under ss. NR 400 through 499. However, the WDNR may grant exceptions

to the emission limits pursuant to WDNR-approved plans.

4.417 s. NR 438 - Air Contaminant Emission Inventory Reporting Requirements
The WDNR has established specific requirements applicable to all air contaminant sources to demonstrate
compliance with permit requirements. This application incorporates these requirements, and the Project
will be subject to these requirements as they are included in the construction and operating permits. The
Owners would submit an Emissions Inventory Report annually to the WDNR, along with necessary

emission fees.
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4418 s. NR 439 - Reporting, Recordkeeping, Testing, Inspection and
Determination of Compliance Requirements

The WDNR has established specific requirements applicable to emission sources to demonstrate
compliance with permit requirements. This application incorporates these requirements, and the Project

will be subject to these requirements as they are included in the construction and operating permits.

4.4.19 s. NR 440 - Standards of Performance for New Stationary Sources
Wisconsin has incorporated some of the NSPS listed in 40 CFR Part 60 into the state regulations. This is
a review of those regulations with respect to the Project. Although the State of Wisconsin has adopted the
federal NSPS, the Wisconsin rules may not be updated as soon as the federal rules. Where this is the case,

the more restrictive federal standards apply. Applicable NSPS are addressed above in Section 4.2.

4.4.20 s.NR 445 - Control of Hazardous Pollutants
Sources that combust a group 1 virgin fossil fuel are exempt from NR 445 requirements per 445.07(5)(a).

Accordingly, no NR 445.07 analysis is included for the following Project emission sources:

e EUO1 - Combustion Turbine (Stack S01)

EUO02 — Auxiliary Boiler (Stack S02)

o EUO04 — Natural Gas Heater #1 (Stack S04)

e EUO05 - Natural Gas Heater #2 (Stack S05)

e EUO06 — Emergency Diesel Fire Pump (Stack S06)
e EUO7 — Emergency Diesel Generator (Stack S07)

The following emission units do not emit any pollutants that are regulated under NR 445:

e F03 - SF6 Circuit Breakers
e FO01 - Haul Road Fugitives

The following emission units emit pollutants that are regulated under NR 445:

e Process P01, Stack SO1, Control COla - SCR

e EUO08 - Diesel Tank (Stack S08)

e EUQ9 - Diesel Generator Tank (Stack S09)

e EU10 - Diesel Fire Pump Tank (Stack S10)

e F02 — Natural Gas and Fuel Oil Piping Components
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The total non-exempt potential emissions of HAPs from the Project are summarized in Appendix C for

the most significant state HAPs emitted from the Project.

The exhausts from the tanks are considered to be obstructed for the purposes of NR 445 because the
breathing vents for these storage tanks are not powered exhausts. As such, the potential HAP emissions
resulting from these emission units have been multiplied by a factor of 4. For conservativeness, each non-
exempt HAP was assumed to be equal to the full estimated breathing and loading VOC losses from the

EPA TANKS emission software (emissions were not speciated).

The natural gas and fuel oil piping components are considered fugitive emissions and have been

multiplied by a factor of 4.

The total non-exempt potential emissions of HAPs from the Project are summarized in Appendix C. The
table also lists the thresholds for each HAP for each stack height category. When comparing the total non-
exempt potential emission rate for each HAP to the corresponding NR 445 threshold values, the threshold

values will not be exceeded for any of the listed HAPs, except for the ammonia 24-hour average.

The SCR will have a maximum ammonia slip level of 10 ppm which yields an emission rate of 62.0
pounds per hour (Ib/hr) (543,120 pounds per year [Ib/yr]). The NR 445 threshold for a stack greater than
75 feet in height is 28.2 Ib/hr and 612,587 Ib/yr; therefore, dispersion modeling is required for the 24-hr
average. The 24-hour ambient air standard in NR 445 for ammonia is 418 micrograms per cubic meter
(ug/md). The resultant modeled concentrations are shown in Table 4-2 and show compliance with the

ambient air standard.

Table 4-2: NR 445 Air Dispersion Modeling Results for 24-hour Ammonia Concentration

Maximum Modeled NR 445 Air
Impact Quality Standard
Pollutant micrograms per cubic meter (ug/m?3)
Ammonia 16.5 418

Based upon this analysis, the Project will be in compliance with the requirements of NR 445.

4.5 Chemical Accident Prevention
40 CFR Part 68, Accidental Release Prevention Provisions, under Clean Air Act (CAA) Section 112(r),
Prevention of Accidental Releases, establishes a general duty for owners and operators of stationary

sources who produce, process, handle, or store any of a number of regulated substances, to prevent and
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mitigate accidental releases of these substances by preparing detailed risk assessments and implementing

a number of safety procedures through the preparation of a risk management plan (RMP).

The specific requirements of the RMP for affected facilities are established in 40 CFR Part 68, Accidental
Release Prevention Provisions. These regulations require the owner or operator of an affected source to
prepare and implement an RMP to detect and prevent or minimize accidental releases of regulated
substances, and to provide a prompt emergency response to any such release to protect human health and

the environment.

Affected facilities are those stationary sources that store, use, or handle any of the 140 listed hazardous
chemicals or flammable/explosive substances in amounts greater than the listed threshold quantities. This
list of regulated substances includes commonly stored liquid phases of gases such as ammonia, which the
Project may store at quantities near or above the threshold levels for use in conjunction with the SCR for
NOx control on the combustion turbine. If a facility stores aqueous ammonia of concentrations of 20

percent or greater an RMP is required for the facility’s storage, use, and handling of ammonia.

Aqgueous ammonia (19 percent solution) will be delivered to the site via a truck with an unloading pump
then stored in a bulk 35,000-gallon storage tank. The Project’s SCR would use 19 percent concentration
agueous ammonia, therefore, an RMP is not required for the facility’s storage, use, and handling of

ammonia.

Nemadji Trail Energy Center 4-15 Burns & McDonnell



PSD Air Construction Permit Application Revision 0 Best Available Control Technology Analysis

5.0 BEST AVAILABLE CONTROL TECHNOLOGY ANALYSIS

S. NR 405, WAC requires the application of BACT for each regulated NSR pollutant for which a
significant net emissions increase will be realized as a result of the Project. As indicated in Part 1, the
Project will result in significant emission increases of NOx, CO, PMsg, PM25, VOC, H,SO4 mist, and
CO.e for combined-cycle operation. These pollutants will be subject to PSD review. Additionally,
WDNR requires a BACT for opacity. Therefore, a BACT analysis was performed for each of these
regulated NSR pollutants.

The Project will consist of one H-Class combustion turbine with a HRSG and one steam turbine in a
combined-cycle configuration and associated support equipment. The combustion turbine will be
designed to utilize pipeline-quality natural gas and combust fuel oil (ultra-low sulfur diesel) as back-up
fuel. In addition to the combustion turbine, an auxiliary boiler, circuit breakers, two natural gas-fired gas
heaters (natural gas heater), an emergency diesel fire pump, an emergency diesel generator, fuel oil
storage tanks, haul roads, and natural gas and fuel oil piping components will be included as part of the

Project. This Part describes the BACT analysis for all new equipment proposed for the Project.

The BACT analysis was performed using the “top-down” approach, which is described in this Part. A
summary of the BACT emission limits and the associated control technologies for the combined-cycle
combustion turbine are shown in Table 5-1. BACT emission limits and associated control technologies

for the auxiliary equipment are listed in Table 5-2.
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Table 5-1: Summary of BACT Results: Combined-Cycle Operation

Pollutant Fuel Control BACT Emissions®P Average
Natural Selective catalytic reduction . . . 24-hour
NO gas (SCR) and low-NOx burners 2 ppm (with or without duct firing) rolling
. o . . . 24-hour
Fuel oil SCR and water injection 6 ppm (with or without duct firing) rolling
Natural Good combustion practices, 1.5 ppm (with or without duct 168-hour
co gas oxidation catalyst firing)® rolling
. Good combustion practices, 1.5 ppm (with or without duct 168-hour
Fuel oil I e .
oxidation catalyst firing) rolling
Natural Combustion controls and 36.3 Ib/hr (with duct firing) NA
PM/PM o/ gas low ash fuels 21.8 Ib/hr (without duct firing)
PM:s Fuel oil Combustion controls and 54.5 Ib/hr (with duct firing) NA
low ash fuels 39.4 Ib/hr (without duct firing)
Natural Good combustion practices, 2.7 ppm (with duct firing) 168-hour
VOC gas oxidation catalyst 0.6 ppm (without duct firing) rolling
Euel oil Good combustion practices, 3.3 ppm (with duct firing) 168-hour
oxidation catalyst 0.6 ppm (without duct firing) rolling
Natural Combustion controls and 9.9 Ib/hr (with duct firing) NA
H,SO. mist gas low sulfur fuels 7.8 Ib/hr (without duct firing)
2o Fuel ol Combustion controls and 9.3 Ib/hr (with duct firing) NA
low sulfur fuels 7.0 Ib/hr (without duct firing)
Use of natural gas as a fuel,
Natural monitoring and control of 850 Ib CO//MW-hr, gross 12-month
gas excess air, efficient turbine rolling
design, and oxidation catalyst
Greenhouse .
ASeS Use of uItra-Iow_suI_fur diesel
g as a fuel, monitoring and 12-month
Fuel oil control of excess air, efficient 1,180 Ib CO./MW-hr, gross .
. ; N rolling
turbine design, and oxidation
catalyst
Low-NOxy burners, SCR,
Opacity Both combustion controls, low ash N/A N/A

fuels

Source: Construction permit no.: 18-MMC-168
(a) ppm = parts per million; Ib/hr = pounds per hour; Ib/MW-hr = pound per megawatt hour
(b) Concentration at 15 percent oxygen while operating at MECL and greater under steady state conditions, unless

otherwise noted

(c) Natural gas limit valid for 100% load with duct firing down to MECL. Fuel oil limit valid for 100% load with duct
firing down to 75% load.
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Table 5-2: Summary of BACT Results: Auxiliary Equipment

Equipment Pollutant Control® BACT Emission Rate?
NOy Vltra-L N SCplean 0.011 Ib/MMBu
Oxidation
CO Catalyst/GCP/clean 0.0037 Ib/MMBtu
fuels
. . PM/PM1o/PM3 5 GCP/clean fuels 0.01 Ib/MMBLtu
Auxiliary boiler - B02 -
Oxidation
VOC Catalyst/GCP/clean 0.0027 Ib/MMBtu
fuels
H>SO4 mist GCP/clean fuels 0.01 Ib/hr
Greenhouse gases (CO-¢) GCP/clean fuels 160 Ib/MMBtu
Opacity GCP/clean fuels N/A
Circuit Breaker — FO3 SFg Leak monitoring <0.5% loss rate
NOy LNB/GCP/clean fuels 0.049 Ib/MMBtu
CO GCP/clean fuels 0.08 Ib/MMBtu
PM/PM1o/PM2 5 GCP/clean fuels 0.01 Ib/MMBtu
Natural gas heaters -P04 and VOC GCP/clean fuels 0.005 I/MMBtu
PO5 (each) -
H>SO4 mist GCP/clean fuels NA
Greenhouse gases (CO-¢) GCP/clean fuels NA
Opacity GCP/clean fuels N/A
NOx GCP/clean fuels 3.0 g/hp-hr
CoO GCP/clean fuels 2.6 g/hp-hr
. . PM/PM1o/PM_ 5 GCP/clean fuels 0.15 g/hp-hr
Emergency_dllaeosgl fire pump VOC GCP/clean fuels 1.1 g/hp-hr
H>SO4 mist GCP/clean fuels NA
Greenhouse gases (CO-¢) GCP/clean fuels NA
Opacity GCP/clean fuels N/A
NOx GCP/clean fuels 4.8 g/hp-hr
CoO GCP/clean fuels 2.6 g/hp-hr
. PM/PM1o/PM_ 5 GCP/clean fuels 0.15 g/hp-hr
Emergency d;)%s;l generator - VOC GCP/clean fuels 0.32 g/hp-hr
H>SO4 mist GCP/clean fuels NA
Greenhouse gases (CO-¢) GCP/clean fuels NA
Opacity GCP/clean fuels NA
Diesel tanks — T01, T02, T0O3 VOC Fixed roof tank NA
Haul Roads — FO1 PM/PM1o/PM2 5 Haul roads Fugitive Dust Control Plan
Natural gas and fuel oil GHG Fuel Piping LDAR program - instrument
piping components — FO2 VOC Fuel Piping monitoring

Source: Construction permit no.: 18-MMC-168 and 21-MMC-011
(@) FGR = flue gas recirculation; LNB = low-NOx burners; GCP = good combustion practices; Ib/MMBtu = pound per million British
thermal units; tpy = tons per year; g/hp-hr = gram per horsepower hour
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BACT is an emission limitation based on the maximum degree of reduction which the WDNR determines
is achievable, on a case-by-case basis, taking into account energy, environmental, and economic impacts

and other costs.

The WDNR has directed by policy that the BACT be determined using a “top-down” process. The “top-
down” process was outlined in a December 1, 1987, memorandum from the EPA Assistant Administrator

for Air and Radiation.

While there is no legal requirement to perform the BACT analysis utilizing a specific criteria or process,
the WDNR follows the EPA-developed guidance that establishes a five-step “top-down” BACT
process/methodology (EPA, 1990).

For purposes of this PSD application, the Owners have prepared this BACT analysis consistent with

EPA'’s top down approach, which consists of the following steps:

Step 1 — Identify all potential control technologies

Step 2 — Determine technical feasibility (of potential technologies)
Step 3 — Rank control technologies by control effectiveness

Step 4 — Evaluate most effective controls and document results
Step 5 — Select BACT

Each of these steps is discussed in further detail below.

Step 1 — Identify all potential control technologies. The first step in a “top-down” analysis is to identify,

for all applicable emission units, all “available” control options. Available control options are defined as
those air pollution control technologies or techniques that have a practical potential for application to the
emissions unit and the regulated pollutant under evaluation and have been demonstrated in practice. Air
pollution control technologies and techniques include the application of production processes or available

methods, systems, and techniques, including innovative fuel combustion techniques and add-on controls.

Step 2 — Determine technical feasibility (of potential options). In the second step, the technical feasibility

of the control options identified in Step 1 is evaluated with respect to source-specific factors. A
demonstration of technical infeasibility should be documented and should show, based on physical,
chemical, and engineering principles, that technical difficulties would preclude the successful use of the
control option on the emissions unit under review. Technically infeasible control options are then

eliminated from further consideration in the BACT analysis.
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Step 3 — Rank control technologies by control effectiveness. All remaining control alternatives not

eliminated in Step 2 are ranked and then listed in order of overall control effectiveness for the pollutant
under review, with the most effective control alternative at the top. A list should be prepared for each

pollutant and for each emissions unit (or grouping of similar units) subject to a BACT analysis.

Step 4 — Evaluate most effective controls and document results. After the identification of available and

technically feasible control technology options, the energy, environmental, and economic impacts are
taken into account, in this Step. For each control option an objective evaluation of each impact is
presented. Both beneficial and adverse impacts should be discussed and, where possible, quantified. If the
Owners accept the top alternative in the listing as BACT, the Owners proceed to consider whether
impacts of unregulated air pollutants or impacts in other media would justify selection of an alternative
control option. If there are no outstanding issues regarding collateral environmental impacts, the analysis
ends, and the results proposed as BACT. If the top candidate is shown to be inappropriate, due to energy,
environmental, or economic impacts, the rationale for this finding is documented and the next level of

control is analyzed.

Step 5 — Select BACT. The final BACT determination is presented in this Step.

Greenhouse Gas BACT Process
Based on EPA Greenhouse Gas Guidance (EPA, 2011), the Greenhouse BACT process is similar to the

five Steps summarized above. Steps 1 and 2 identify potential control strategies and then eliminate

technologically infeasible options. Step 3 ranks the remaining technically feasible control technologies.
Step 4 evaluates the most effective control technologies from an environmental, energy, and economic

perspective. And finally, Step 5 selects the most appropriate BACT.
The BACT analysis for the Project is also based on the following concepts:

e Emission limits are defined on a “case-by-case” analysis that considers site specific factors
e Emission limits must be “achievable” on a long-term, day in and day out, basis
e The technology must be available and feasible for a specific project

o BACT does not redefine the facility as proposed (including fuels)

There is no prescriptive approach to performing a case-by-case control technology and emission limit
analysis. PSD permitting authorities determine emission limits on a case-by-case basis. These case-by-

case determinations must consider source-specific and site-specific characteristics. This is not a “cookie-
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cutter” approach and there is no single right answer to determining the appropriate emission limits for a

specific source or for a specific pollutant.

The WDNR is not required to set any emission limit at the most stringent level that has been
demonstrated by a facility using similar emissions control technology. Similarly, an emission limit does
not need to be set at the most stringent emission limit found in another permit. Rather, the WDNR has the
authority and is required to evaluate and determine the correct emissions limits and control technologies
for a project based on project-specific factors, including location. The case-by-case process does not
require that each subsequent determination identify emission limitations that are equal to or more

stringent than the previous determination.

Further, in establishing the emission limits, the BACT must confirm that emission limits are achievable
by the specific facility that is subject to the emission limits: (1) over the life of the facility; and (2) during
all operating conditions, not just ideal conditions. The use of a safety factor or margin is well-established
in the air permitting context to appropriately account for the uncertainty and operational variability that
will occur over the life of a facility. This safety factor must be sufficient to allow permit holders to
comply on a continuous basis. Emission limits should not be based on the lowest emissions rate or highest
control efficiency ever documented by a similar facility for a short-term period. The emission limits must
account for a full range of operating conditions and the inherent variability of complex fuel combustion

and air pollution control systems.

To be considered in the permitting process, a control technology must be commercially available (i.e., it
must be offered for sale on a commercial scale through commercial channels). Permittees are not required
to explore research and development projects to determine whether a specific technology is suitable. In
addition, to be considered feasible technology for purposes of inclusion in an analysis, a particular
technology must have been previously demonstrated, on a long-term basis, at commercial scale. In fact,
even 2-3 years of operating history on a commercial scale has been determined to be insufficient to
demonstrate that a particular technology is feasible.

The air permit process cannot redefine the source. The Owners have defined the “proposed facility,”
including the goals, objectives, purpose and basic design. Requiring alteration as to the type of power
generating unit and/or range of fuels to be used would redefine the source.

Fuels can be an inherent part of a project design. In such cases, the air permitting process cannot be used
to require a fuel other than the fuels proposed by the Owners. As Congress explained, “the Administrator

may consider the use of clean fuels to meet BACT requirements if a permit applicant proposes to meet
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such requirements by using clean fuel. In no case is the Administrator compelled to require the mandatory
use of clean fuels by a permit applicant.” (emphasis added). S. Rep. No. 101-228 at 338 (1989).

The first step in the “top-down” BACT process is the identification of potentially available control

technologies. One of the ways to identify available control technologies is to review previous BACT
determinations for similar sources. EPA’s RACT/BACT/LAER Clearinghouse (RBLC) database was

reviewed to identify recent BACT determinations for similar projects. This database is maintained on

EPA’s Technology Transfer Network website at www.epa.gov/ttn/catc. Advanced queries of the database

were conducted to identify control technology determinations for sources similar to the proposed

combined-cycle combustion turbine and applicable auxiliary equipment. The queries are summarized in

Table 5-3, below. The results of the RBLC query can be found in Appendix D.

Table 5-3: RBLC Query Information

. Initial Look-up Addendum

Equipment Process Type Lookup Code Dates Look Up Dates
Comb|ned-?grct:iengombustlon 15.210 — Natural gas combustion | october 2008 to | November 2018
POL 15.220 — Fuel oil combustion October 2018 | to October 2021

Auxiliary Boiler October 2008 to | November 2018

PO2 13.310 - Natural Gas October 2018 | to October 2021

Circuit Breakers 99.999 - Other Miscellaneous January 2010 to | February 2020

FO3 Sources January 2020 to October 2021

Natural gas heaters October 2008 to | November 2018
P04 and P05 13.310 - Natural Gas October 2018 | to October 2021
Emergency diesel fire pump : . October 2008 to | November 2018
P06 17.210 - Fuel Ol October 2018 | to October 2021

Emergency diesel generator 3 . October 2008 to | November 2018
PO7 17.110 - Fuel Oil October 2018 | to October 2021

Haul Roads January 2010 to | February 2020
FO1 99.410 — Paved Roads January 2020 | to October 2021

. 64.002 — Equipment Leaks
Natural gas and fuel oil

piping component 50.007 — Petroleum Refining January 2010 to | February 2020
Equipment Leaks/Fugitive January 2020 | to October 2021

F02

Emissions

To identify previous control technology determinations for comparable sources, queries were run using

the “standard search” in which the RBLC database was searched using the following parameters:

o Draft Determinations and RBLC Permits issued during or after the dates presented in Table 5-3

o Standard Industrial Classification (SIC) code of 4911 for electrical generation plants
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e North American Industrial Classification System (NAICS) code for a combustion turbine
electrical generation plant 221112 which includes all types of fossil fuel electrical generation
plants.

e SIC codes for auxiliary equipment, as applicable

The NAICS and SIC codes are the most appropriate codes to search in the advanced search option of the
RBLC. The SIC and NAICS are systems of source classification developed for the purpose of
differentiating industrial types. The SIC and the NAICS systems are used in many EPA documents to
differentiate types of industries. It is appropriate to use these codes as the match criteria in queries of the
RBLC database since other facilities that use similar turbines will likely have similar characteristics. After
the NAICS and SIC codes were identified and queries run, combustion turbines that were not similar
(e.g., digester gas-fired, fuel oil-fired, cogeneration units, boilers, etc.) were eliminated from the search.
Information on turbine emissions was sorted from the remaining combustion turbine listing. A discussion
of control options identified in the RBLC database is included in each subsection. When the combustion
turbine results were found in a search, results for the various auxiliary equipment were also available in
the search results as well. Therefore, complete RBLC searches were done for all BACT-eligible

equipment.

In some cases, the RBLC listings are not clearly categorized and cover both simple- and combined-cycle
installations. Also, it should be noted that all RBLC listings in California represent Lowest Achievable
Emission Rate (LAER); although they are often listed as BACT, BACT and LAER are essentially the
same in California. LAER is a much more stringent requirement than BACT and involves application of
control technology regardless of cost. This is not the case for the proposed Project, which is subject only
to BACT.

5.1 BACT for Nitrogen Oxides — Combined-Cycle Combustion Turbine (P01)
Previously submitted BACT Sections and updated references to the nitrogen oxides BACT section for the
combined-cycle combustion turbine are presented in Table 5-4. The updated combined-cycle combustion
turbine nitrogen oxides BACT analysis shows that the BACT determination in the original application

and PSD permit remain valid.
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Table 5-4: Combustion Turbine Nitrogen Oxides BACT Analysis References

oy . T December 2021
Description Previous Application Reference Submittal Location
. 5.0 BACT
BACT Analysis Steps 1to 5 December 2018 Submittal 5.0 BACT
Table D-1a (natural gas), Table D-1a (natural gas),
Table D-1b (fuel oil) Table D-1b (fuel oil)
RBLC Appendix D, December 2018 Submittal Appendix D
Table D-1a Addendum (natural gas
- Table D-1b Addendum (fuel oil)
Appendix D

The following sections outline the top-down steps for NOy emissions from the combustion turbine.

511 Step 1. Identify All Potential Control Strategies

NOx is primarily formed in combustion processes in two ways:

1. The combination of elemental nitrogen with oxygen in the combustion air within the high
temperature environment of the combustor (thermal NO)

2. The oxidation of nitrogen contained in the fuel (fuel NOy)

Natural gas contains negligible amounts of fuel-bound nitrogen, although some molecular nitrogen is
present. Therefore, it is assumed that essentially all NOy emissions from the combustion turbine will
originate as thermal NOx. The rate of formation of thermal NOy is a function of residence time and free

oxygen and is exponential with peak flame temperature.

The combustion turbine will be subject to NOy limits per NSPS Subpart KKKK and thus the BACT
determination and resulting emission limits must be at least as stringent as the NSPS. During combined-
cycle operation, the duct burners in the HRSGs will contribute to NOx emissions. Part 4 identifies the

applicable Subpart KKKK limits for the combustion turbine and duct burners.

Control of NOx emissions from combustion turbines is generally aimed at either the prevention of NOx
formation or the capture and oxidation of post-combustion NO,. Since the rate of formation of thermal
NOx is a function of residence time and free oxygen, and is exponential with peak flame temperature,
“front-end” control techniques are aimed at controlling one or more of these variables. These controls
include the XONON™ system and low-NOx burners. The XONON™ system uses a catalyst to keep the

system temperatures lower while low-NOy burners offer a staged combustion process, resulting in a lower
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peak flame temperature. Water injection reduces the combustion temperature, thereby reducing the

formation of NOxy.

Other control methods utilize add-on control equipment to remove NOy from the exhaust gas stream after
its formation. The most common control techniques involve the injection of ammonia into the gas stream
to reduce the NO, to molecular nitrogen and water. Ammonia can either be injected into the system
without the use of a catalyst (selective non-catalytic reduction [SNCR]) or with the use of a catalyst
(SCR). Finally, EM™ (formerly SCONO4™), a multi-pollutant control technology, relies upon a catalyst
similar to SCR to reduce NOx emissions but does so without injecting ammonia into the exhaust gas

stream.

The output from the RBLC search provided in Appendix D shows that a variety of emission limits and
control technologies have been applied to combustion turbines for natural gas and fuel oil combustion.
The most stringent limits found during a review of EPA’s database were for facilities located in ozone
non-attainment areas. These facilities were required to meet such low emission limits since they were

subject to LAER requirements.

Typical BACT determinations for combined-cycle units that are located in attainment areas were in the 2
to 15 ppm range using low-NOx burners, water injection, SCR, or a combination of these technologies.

The lower emission rates listed utilize SCR.

5.1.2 Step 2. Identify Technically Feasible Control Technologies
The primary methods for controlling NOx emissions are evaluated for technical feasibility in the

following sections.

5.1.2.1 XONON™ System

The XONON™ system controls NOx emissions by preventing their formation. The key to the XONON™
system is the utilization of a chemical process versus a flame to combust fuel, thus limiting temperature
and NOy formation. The XONONT™ system is an integral part of the combustor. The fuel and air that are
supplied to the combustor are thoroughly mixed before entering the catalyst. The catalyst is responsible
for combusting the fuel to release its energy. Due to the low catalyst operating temperatures, the nitrogen
molecules are not involved in the reaction chemistry; they pass through the catalyst unchanged, thereby
eliminating NOy formation. The XONON™ system does have the same high outlet temperature, and
some NOy is formed in the post-combustion process. However, use of the technology has limited NOy

emissions to less than 2.5 ppm.
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Currently, the XONON™ system has not had wide-scale application. It has been demonstrated on a 1.5-
MW unit in California, with the unit operating in a base load capacity (24 hours a day, 7 days a week).
Tests are underway to apply this technology to other types and sizes of turbines; however, testing data is
currently unavailable. As the combustion turbine is expected to experience repeated start-ups and
shutdowns, it is unclear how the changing load conditions would affect the XONON™ system. As this is
a large combined-cycle project, and the XONON™ system has yet to demonstrate applicability for such

units, the XONONT™ system has been deemed technically infeasible for this Project.

5.1.2.2 EMx™ System (formerly SCONOx™)

The EM;™ system (formerly SCONOL™) uses a single catalyst to remove NOx emissions from
combustion exhaust gas by oxidizing nitric oxide to nitrogen dioxide (NO-) and then absorbing the NO-
onto a catalytic surface using a potassium carbonate absorber coating. The potassium carbonate coating
reacts with NO; to form potassium nitrites and nitrates, which are deposited onto the catalyst surface. The
optimal temperature window for operation of the EM,™ catalyst ranges from 300 °F to 700 °F. EM,™

does not use ammonia. Therefore, there are no ammonia emissions from this technology.

When all of the potassium carbonate absorber coating has been converted to nitrogen compounds, NOx
can no longer be absorbed and the catalyst must be regenerated. Regeneration is accomplished by passing
a dilute hydrogen reducing gas across the surface of the catalyst in the absence of oxygen. Hydrogen in
the gas reacts with the nitrites and nitrates to form water and nitrogen. CO; in the gas reacts with the
potassium nitrite and nitrates to form potassium carbonate, which is the absorbing surface coating on the
catalyst. The regeneration gas is produced by reacting natural gas with a carrier gas (such as steam) over a

steam-reforming catalyst.

The demonstrated application for EM™ is currently limited to combined-cycle combustion turbines
under approximately 50 MW in size. The EMx™ system has not been demonstrated on any type of
combustion source other than a combustion turbine. There are technical differences between the proposed
combustion turbine versus those few sources where this technology has been demonstrated in practice. In
addition, this is a large combined-cycle project, and the EMy system has yet to demonstrate applicability
for such units. Therefore, the EMy system has not been demonstrated to function efficiently on large
combined-cycle combustion turbines and is not technically feasible. (Environmental Resource
Management, 2014).

Therefore, EMc™ is technically infeasible for this Project.
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5.1.2.3 Selective Non-Catalytic Reduction

SNCR is a post-combustion NOy control technology in which a reagent (ammonia or urea) is injected into
the exhaust gases to react chemically with NOy, forming nitrogen and water. The success of this process
in reducing NOy emissions is highly dependent on the ability to uniformly mix the reagent into the flue
gas at a zone in the exhaust stream at which the flue gas temperature is within a narrow range, typically
from 1,700°F to 2,000°F. To achieve the necessary mixing and reaction, the residence time of the flue gas
within this temperature window should be at least 0.5 to 1.0 seconds. The consequences of operating
outside the optimum temperature range are severe. Outside the upper end of the temperature range, the
reagent will be converted to NOy. Below the lower end of the temperature range, the reagent will not react
with the NOy and the ammonia slip concentrations (ammonia discharge from the stack) will be very high.
The flue gases from the HRSG have an exhaust temperature of approximately 200°F. Even strategically
placing the ammonia injection further upstream would probably result only in peak temperatures of
around 1,300°F. Such a low temperature would require that additional fuel be combusted at some point in
order to raise the temperature to the levels that SNCR will operate. Combustion of the additional fuel
would not only increase the NOy emissions, but also all other criteria pollutants, especially CO. In
addition, the added fuel used to raise the exhaust gas temperature will increase the annual operating costs

for the facility.

SNCR has not been applied to any combustion turbines according to the RBLC database. Because of the
comparatively low exhaust temperatures, fuel and energy requirements, environmental implications and
economic considerations; SNCR is considered to be technically infeasible for the combustion turbine

and duct burner under consideration for this Project.

51.24 Selective Catalytic Reduction

SCR is a post-combustion technology that employs ammonia in the presence of a catalyst to convert NOy
to nitrogen and water. The function of the catalyst is to lower the activation energy of the NOx
decomposition reaction. Technical factors related to this technology include the catalyst reactor design,
optimum operating temperature, sulfur content of the fuel, de-activation due to aging, ammonia slip

emissions, and the design of the ammonia injection system.

SCR represents state-of-the-art control for combined-cycle back end gas turbine NOx removal. SCR
technology is being permitted as LAER and BACT for combined-cycle turbines at 2 to 5 ppm NOy.
Conventional SCR uses a metal honeycomb or “foil” catalyst support structure and requires an HRSG to

drop flue gas temperatures to less than 600°F.
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The Project’s turbine will operate with the exhaust gases reaching temperatures over 1,100°F prior to
entering the HRSG. Duct burner firing and passage of the flue gasses through the HRSG will lower the
temperature of the gas stream to approximately 200°F. By placing the catalyst bed at the correct strategic
point within the HRSG, an SCR could effectively operate and reduce NOx emissions. A disadvantage of
this system is that particles from the catalyst may become entrained in the exhaust stream and contribute
to increased particulate matter emissions. In addition, ammonia slip reacts with the sulfur in the fuel
creating ammonia bisulfates that become particulate matter. SCR can be applied to the combined-cycle

turbine and duct burner and is considered technically feasible.

5.1.25 Low-NOx Burners

Lean premixed combustors are currently available from most turbine manufacturers. This technology
seeks to reduce combustion temperatures, thereby reducing NOx formation. In a conventional combustor,
the air and fuel are introduced at an approximately stoichiometric ratio and air/fuel mixing occurs at the
flame-front where diffusion of fuel and air reaches the combustible limit. A lean premixed combustor
design premixes the fuel and air prior to combustion. Premixing results in a homogenous air/fuel mixture,
which minimizes localized fuel-rich pockets that produce elevated combustion temperatures and higher
NO emissions. A lean air-to-fuel ratio approaching the lean flammability limit is maintained, and the
excess air serves as a heat sink to lower combustion temperatures, which lowers NOy formation. A pilot

flame is used to maintain combustion stability in this fuel-lean environment.

Controlled NOy emission guarantees using low-NOy burners range from 5 to 25 ppm for turbines 20 MW
or greater but vary considerably from vendor to vendor without duct firing. With duct firing, these values
vary depending on the size of the duct burners. Low-NOy burners are currently available for these
turbines and duct burners and are a technically feasible control option for this Project for natural

gas combustion.

5.1.2.6 Water or Steam Injection

Steam and water injection work to increase the thermal mass by dilution and thereby reduce peak
temperatures in the flame zone. With water injection, there is an additional benefit of absorbing the latent
heat of vaporization from the flame zone. Water or steam is typically injected at a water-to-fuel ratio of

less than one.

Water or steam injection is usually accompanied by an efficiency penalty (typically 2 to 3 percent), but
there is an increase in power output (typically 5 to 6 percent) due to the increased mass flow required to

maintain turbine inlet temperature at manufacturer’s specifications. Both CO and VOC emissions are
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increased by water injection depending on the amount of water that is injected. Water injection is

generally used for fuel oil combustion because it is difficult to aerosolize the fuel oil for air/fuel mixing or

is used on aeroderivative combustion turbines. Water/steam injection is available for the combined-

cycle turbine and duct burner under consideration for this Project and is therefore considered

technically feasible for fuel oil combustion.

5.1.2.7

Summary of the Technically Feasible Control Options

Technically feasible NOy control options for the combined-cycle combustion turbine are summarized in

Table 5-5. The expected performance has been determined considering the performance of existing

systems, vendor guarantees, permitted emission limits, and the design requirements for the combustion

turbine.
Table 5-5: Summary of Technically Feasible NOx Control
Technologies for Combined-Cycle Combustion Turbines
Expected
Performance Technical
Control System (ppm) Feasibility Comments
Standard on
. Low-NO, burners 35 (natural gas) Feasible combustion turbines
Combustion for natural gas
controls operation.
Water injection 42 (fuel oil) Feasible Used pnly dur.lng fuel
oil operation.
Testing is still
Not underway. Only used
XONON™ N/A feasible ona 1.5 MW unit not
operating
continuously.
Not For units less than 50
™
Post EMx N/A feasible MW in size
combustion Selective non- NIA Not Exhaust temperature
controls catalytic reduction feasible is too low.
2 (natural gas with 2 ppm IS the I(.JW?St
or without duct achievable emission
Selective catalytic firing) Feasible rate with SCR on
reduction 6 (fuel oil with natural gas. Catalyst
 (fuel oil with or will be fouled on fuel
without duct firing) oil
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5.1.3 Step 3. Rank the Technically Feasible Control Technologies

Add-on controls may be used for natural gas and fuel oil combustion in the turbine. The combustion
turbines under consideration come with low-NOy burners and water injection as part of their standard
packages; therefore, low-NOy burners and water injection are used as the baseline for the proposed

combustion turbine.

The technically feasible NOy control technologies for the combustion turbine are ranked by control

effectiveness in Table 5-6.

Table 5-6: Ranking of Technically Feasible NOx Control
Technologies for Combined-Cycle Combustion Turbines

Controlled Emission

Reduction Level
Control Technology (%) (ppm)?
Selective catalytic reduction 94-85% 2 ppm (natural gas)
6 ppm (fuel oil)
Low-NOx burners N/A (baseline for natural gas) 35 ppm
Water injection N/A (baseline for fuel oil) 42 ppm

(a) Emission rate for 100% load to MECL with and without duct firing.

5.1.4  Step 4. Evaluate the Most Effective Controls

Recent BACT determinations have indicated a level of 2 to 15 ppm for NOx emissions from combined-
cycle units that are fired with natural gas (Appendix D). The combustion turbines under consideration are
able to achieve 2 ppm while combusting natural gas and 6 ppm while combusting fuel oil on a long-term
basis with SCR.

The Project’s combined-cycle unit will have an SCR system located in the HRSG, along with low-NOy
burners and water injection which are standard on duel-fuel combustion turbines. The SCR vendors have
indicated that 2 ppm is the lowest emission rate achievable with or without the duct burners operating for
natural gas combustion. The SCR system will therefore be able to meet 2 ppm for all loads down to
MECL, including when duct firing while combusting natural gas and 6 ppm while combusting fuel oil
with and without duct firing. Because SCR represents the most effective control and has been selected as
BACT, an economic feasibility determination is not required, per 40 CFR 52.21. The energy and

environmental considerations for the selected BACT are discussed below for informational purposes.
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SCR is selected as BACT for control of NOx emissions from the proposed combined-cycle
combustion turbine, along with low-NOy burners (natural gas combustion) and water injection (fuel

oil combustion).

5.1.4.1 Selective Catalytic Reduction

Energy Impacts

An SCR system results in a loss of energy due to the pressure drop across the SCR catalyst. To
compensate for the energy loss in the SCR system, additional natural gas combustion is required to

maintain the net energy output, which also results in additional air pollutant emissions.

Environmental Impacts

SCR systems consist of an ammonia injection system and a catalytic reactor. Urea can be decomposed in
an external reactor to form ammonia for use in a SCR. Unreacted ammonia may escape through to the
exhaust gas. This is commonly called “ammonia slip.” It is estimated that ammonia slip from an SCR on
a unit this size could be 10 ppm and may be considered to be an environmental impact. The ammonia that
is released may also react with other pollutants in the exhaust stream to create fine particulates in the form
of ammonium salts. In addition, the storing of the ammonia on-site is another environmental and safety
concern. SCR catalysts must also be replaced on a routine basis. In some cases, these catalysts may be
classified as a hazardous waste. This typically requires either returning the material to the manufacturer

for recycling and reuse or disposal in designated landfills.

5.1.4.2 Low-NOx Burners

Energy Impacts

Low-NOx burners are usually accompanied by an efficiency penalty (typically 2 to 3 percent) and an
increase in power output (typically 5 to 6 percent). The increase in power output results from the increase
in mass flow required to maintain turbine inlet temperature at manufacturer’s specifications. Because

there is a power increase, no energy impacts are associated with low-NOx burners.

Environmental Impacts

The low-NOy burner system may increase CO and VOC emissions on a Ib/hr basis; however, the potential
increase in CO and VOC emissions does not outweigh the advantages of decreased NOx emissions to

reduce health effects.

Economic Impacts

The turbine manufacturer currently installs low-NOy burners as standard equipment on natural gas-fired

combustion turbines. With the low-NOy burners, these turbines may achieve NO, emission rates of 35
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ppm at full load. Since the low-NOy burners are considered standard equipment on the turbine, there is no

annualized cost of the control.

5.1.4.3 Water Injection

Energy Impacts
Water injection, used during fuel oil operation only, is also usually accompanied by an efficiency penalty
(typically 2 to 3 percent) and an increase in power output (typically 5 to 6 percent). No huge energy

impacts are associated with water injection.

Environmental Impacts

Water injection does use water, a natural resource, to control NOx emissions. However, at the very few

operating hours that are requested in this permit, the water use should be very minimal.

5.1.5 Step 5. Proposed NOx BACT Determination

The BACT recommended for control of NOy emissions from the combined-cycle combustion turbine is
low-NOy burners and water injection with SCR. These controls will meet a NOx emission limit of 2 ppm
at 15 percent oxygen during steady state conditions for all loads down to MECL with and without duct
firing for natural gas combustion and 6 ppm at 15 percent oxygen during steady state conditions for all
loads down to MECL with and without duct firing for fuel oil combustion. Compliance will be

determined with NOx CEMSs on a 24-hour rolling average, excluding start-up and shutdown.

5.2 BACT for Carbon Monoxide — Combined-Cycle Combustion Turbine (P01)
Previously submitted BACT Sections and updated references to the carbon monoxide BACT section for
the combined-cycle combustion turbine is presented in Table 5-7. The updated combined-cycle
combustion turbine carbon monoxide BACT analysis shows that the BACT determination in the original

application and PSD permit remain valid.

Table 5-7: Combustion Turbine Carbon Monoxide BACT Analysis References

I . C December 2021
Description Previous Application Reference Submittal Location
. 5.0 BACT
BACT Analysis Steps 1to 5 December 2018 Submittal 5.0 BACT
Table D-1a (natural gas), Table D-1a (natural gas),
Table D-1b (fuel oil) Table D-1b (fuel oil)
RBLC Appendix D, December 2018 Submittal Appendix D
Table D-1a Addendum (natural gas),
- Table D-1b Addendum (fuel oil)
Appendix D
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The following sections outline the top-down steps for CO emissions from combustion turbines.

5.21 Step 1. Identify Potential Control Strategies

CO is a product resulting from incomplete combustion. Control of CO is typically accomplished by
providing adequate fuel residence time and a high temperature in the combustion zone to complete
combustion. These control factors, however, also tend to result in increased emissions of NOx.
Conversely, a lower NOy emission rate achieved through flame temperature control (by water injection or
dry lean pre-mix) can result in higher levels of CO emissions. A compromise is usually established where
the flame temperature reduction is set to achieve the lowest NOy emission rate possible while keeping CO

emissions to an acceptable level.

CO emissions from combustion turbines are a function of oxygen availability (excess air), flame
temperature, residence time at flame temperature, combustion zone design, and turbulence. Post-
combustion control involves the use of catalytic oxidation; front-end control involves controlling the

combustion process to suppress CO formation.

The technologies identified for reducing CO emissions from the Project’s turbine are the EM,™ system,
an oxidation catalyst, and combustion controls. The standard technology for reducing CO emissions is to

maintain “good combustion” through proper control and monitoring of the combustion process.

A survey of the RBLC database (Appendix D) indicated that most new combined-cycle turbines in
attainment areas have been required to install add-on controls to control CO emissions from combined-
cycle turbines. CO emissions from natural gas-fired combined-cycle turbines ranged from 0.9 to 25 ppm.
H-class combustion turbines in combined-cycle mode have been permitted from 0.9 ppm to 5 ppm in
most cases, based on the information that is available in the RBLC and from other sources that describe

the class of turbines installed at the various locations. The lowest Siemens H-class permitted unit is 2.0

ppm.

5.2.2 Step 2. Identify Technically Feasible Control Technologies
The primary methods for controlling CO emissions are evaluated for technical feasibility in the following

sections.

5.2.2.1 EMx™ System
The EML™ system was described in the BACT analysis for NOx. The EMy™ system simultaneously
oxidizes CO to CO,, NO to NO3, and then absorbs NO- onto the surface of a catalyst using a potassium

carbonate absorber coating. VOCs are also removed by the catalyst system. The system does not use

Nemadji Trail Energy Center 5-18 Burns & McDonnell



PSD Air Construction Permit Application Revision 0 Best Available Control Technology Analysis

ammonia and operates most effectively at temperatures ranging from 300°F to 700°F. Operation of
EM™ requires natural gas, water, steam, electricity, and ambient air. Steam and reformed natural gas are
used periodically to regenerate the catalyst bed and are an integral part of the process. Because EM;™

does not use ammonia there are no ammonia emissions from this technology.

Regeneration of the catalyst is accomplished by passing a dilute hydrogen reducing gas across the surface
of the catalyst in the absence of oxygen. Hydrogen in the gas reacts with the nitrites and nitrates to form
water and nitrogen. CO- in the gas reacts with the potassium nitrite and nitrates to form potassium
carbonate, which is the absorbing surface coating on the catalyst. The regeneration gas is produced by

reacting natural gas with a carrier gas (such as steam) over a steam-reforming catalyst.

The demonstrated application for EMx™ is currently limited to combined-cycle combustion turbines
under approximately 50 MW in size. The EMx™ system has not been demonstrated on any type of
combustion source other than a combustion turbine. There are technical differences between the proposed
combustion turbine versus those few sources where this technology has been demonstrated in practice.
These significant technical differences preclude a determination that the EMx™ system has been
demonstrated to function efficiently on sources that are similar to the proposed furnaces and boilers

(Environmental Resource Management, 2014).

Therefore, the EMc™ system is considered a technically infeasible method of controlling CO

emissions from the proposed combined-cycle combustion turbine and duct burner.

5.2.2.2 Oxidation Catalyst

Oxidation catalysts are a post-combustion technology which does not rely on the introduction of
additional chemicals, such as ammonia with SCR, for a reaction to occur. The oxidation of CO to CO>
utilizes excess air present in the turbine exhaust; the activation energy required for the reaction to proceed
is lowered in the presence of a catalyst. Products of combustion are introduced into a catalytic bed, with
the optimum temperature range for these systems being between 700°F and 1,100°F. At higher
temperatures, catalyst sintering may occur, potentially causing permanent damage to the catalyst. The
addition of a catalyst bed onto the turbine exhaust will create a pressure drop, resulting in back pressure to
the turbine. This has the effect of reducing the efficiency of the turbine and the power generating
capabilities. It is expected that the catalyst will be placed in the exhaust train (HRSG) where the

temperature will be optimal for the catalytic reaction.

The use of an oxidation catalyst is considered to be a technically feasible method of controlling CO

emissions from the proposed combined-cycle combustion turbine and duct burner.
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5.2.2.3 Combustion Control

“Good combustion practices” include operational and incinerator design elements to control the amount
and distribution of excess air in the flue gas to confirm that there is enough oxygen present for complete
combustion. Such control practices applied to the proposed turbine can achieve CO emission levels of 4

ppm for the combustion turbine at 100 percent load.

Good combustion practices are considered to be a technically feasible method of controlling CO

emissions from the proposed combined-cycle combustion turbine and duct burner.

5.224 Summary of the Technically Feasible Control Options
The technical feasibility of the CO control options for the proposed combined-cycle combustion turbine is
summarized in Table 5-8. The expected performance has been determined considering the performance of

existing systems, vendor guarantees, permitted emission limits, and the design requirements for the

turbines.
Table 5-8: Summary of Technically Feasible CO Control
Technologies for Combined-Cycle Combustion Turbines
Expected Technical
Control System Performance (ppm)? | Feasibility Comments
. 4 (natural gas . ines. -
Combustion controls ( g ) Feasible Standard on turbines. Not an add
10 (fuel oil) on control
Oxidation 1.5 (natural gas) ) o
; Feasible Produces CO, emissions
Post catalyst 1.5 (fuel oil) ?
combustion
controls EM,™ N/A Not For units less than 50 MW in size
feasible

(a) Natural gas limit valid for 100% load with duct firing down to MECL. Fuel oil limit valid for 100% load with duct
firing down to 75% load.

5.2.3  Step 3. Rank the Technically Feasible Control Technologies
The technically feasible CO control technologies for the combustion turbine are ranked by control

effectiveness in Table 5-9.
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Table 5-9: Ranking of Technically Feasible CO Control
Technologies for Combined-Cycle Combustion Turbines

Reduction Controlled Emission Level
Control Technology (%) (ppm)?
S 1.5 (natural gas)
-800
Oxidation catalyst 50-80% 1.5 (fuel oil)
. . . 4 (natural gas)
Combustion control Not applicable (baseline) 10 (fuel oil)

(a) Natural gas limit valid for 100% load with duct firing down to MECL. Fuel oil limit valid for 100%
load with duct firing down to 75% load.

5.2.4  Step 4. Evaluate the Most Effective Control Technologies

Operating the proposed combined-cycle combustion turbine with good combustion practices will achieve
1.5 ppm at 15 percent oxygen on a long-term basis for 100 percent load with duct firing down to MECL
for natural gas combustion and 1.5 ppm at 15 percent oxygen for 100 percent load with duct firing down
to 75 percent load for fuel oil combustion. The next step is to review each of the technically feasible

control options for environmental, energy, and economic impacts.

5.24.1 Oxidation Catalyst

Energy Impacts
The addition of a catalyst bed onto the turbine exhaust for the oxidation catalyst will create a pressure
drop, resulting in back pressure to the turbine. This has the effect of reducing the efficiency of the turbine

and the power generating capabilities.

Environmental Impacts

The oxidation catalyst oxidizes CO to CO, which is released to the atmosphere. CO; is a greenhouse gas
that may be contributing to global warming and is now a regulated pollutant. Increasing CO, emissions
could have a negative impact on the atmosphere. However, the oxidation catalyst will also reduce the
amount of methane (CHa) (also a greenhouse gas). Considering both greenhouse gases, the net effect is an

overall decrease in greenhouse gas emissions on a CO.e basis.

As with all controls that utilize catalysts for removal of pollutants, the catalyst must be disposed of after it
is spent. The catalyst may be considered hazardous waste and require special treatment or disposal; even

if it is not hazardous, it adds to the already full landfills.

Economic Impacts

The Owners have selected the highest control available for CO emissions; therefore, no economic

analysis is necessary.
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The impacts listed above do not outweigh the health benefits of controlling CO emissions with the use of

an oxidation catalyst.

An oxidation catalyst along with good combustion practices was selected as BACT for control of

CO emissions from the combined-cycle combustion turbine.

5.2.5 Step 5. Proposed CO BACT Determination

The BACT recommended for control of CO emissions from the proposed combustion turbine is good
combustion practices and the use of an oxidation catalyst. These controls will meet a CO emission limit
of 1.5 ppm at 15 percent oxygen during steady state conditions for all loads down to MECL with and
without duct firing for natural gas combustion and 1.5 ppm at 15 percent oxygen for 75 percent to 100
percent load with and without duct firing for fuel oil combustion. These proposed limits are on a 168-hour

rolling average.

5.3 BACT for Particulate Matter - Combined-Cycle Combustion Turbine (P01)
Previously submitted BACT Sections and updated references to the particulate matter BACT section for
the combined-cycle combustion turbine is presented in Table 5-10. The updated combined-cycle
combustion turbine particulate matter BACT analysis shows that the BACT determination in the original

application and PSD permit remain valid.

Table 5-10: Combustion Turbine Particulate Matter BACT Analysis References

i . L December 2021
Description Previous Application Reference Submittal Location
BACT Analysis Steps 1to 5 S0BACT 5.0 BACT

December 2018 Submittal

Table D-1a (natural gas),
Table D-1b (fuel oil)
Appendix D, December 2018 Submittal

Table D-1a (natural gas),
Table D-1b (fuel oil) Appendix D
RBLC

Table D-1a Addendum (natural gas),
-- Table D-1b Addendum (fuel oil)
Appendix D

The following sections outline the top-down steps for particulate matter emissions from combustion

turbines.

5.3.1 Step 1. Identify Potential Control Strategies
Particulate (PM/PM10/PM. ) emissions from natural gas combustion sources consist of inert contaminants

in natural gas, of sulfates from fuel sulfur or mercaptans used as odorants, of dust drawn in from the
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ambient air, and particles of carbon and hydrocarbons resulting from incomplete combustion. Therefore,
units firing fuels with low ash content and high combustion efficiency exhibit correspondingly low

particulate emissions.

A contributor to PM/PM310o/PM: s emissions in combined-cycle turbines with SCR is the ammonium
sulfates that are produced when NO, and ammonia react with sulfur in the fuel. Sulfur is present in all
fuels, including natural gas and fuel oil proposed for this Project. Because of the sulfur, ammonium

sulfates can form, as illustrated by the following equations:
2NH3 + SOz + H,O — (NH4)2 HSO,
NH; + SO3; + H,O — NH4 HSO4

Ammonium sulfates are also formed when the ammonia content of the flue gas exceeds that of the sulfur
trioxide (SOs); the amount of ammonium bisulfate then can increase as the ammonia slip increases. Other
variables are velocity/temperature profiles, oxygen levels, water content, cycling, presence of an
oxidation catalyst or duct burner, ammonia/SOs; ratios, etc. Therefore, it is expected that combustion

turbines with SCR will have higher particulate emissions than those without SCR.

Post-combustion controls, such as electrostatic precipitators (ESPs) or baghouses, have never been
applied to commercial gas-fired turbines. Available control strategies include the use of low ash fuel, such
as natural gas, and combustion controls. BACT emission rates vary in the RBLC database with rates
being listed as 0.0012 to 0.044 Ib/MMBtu and 4.4 to 43 Ib/hr for natural gas and 0.0168 to 0.0368
Ib/MMBtu and 34.3 to 72 Ib/hr for fuel oil. As stated previously, these emission rates vary due to many

reasons.

5.3.2  Step 2. Identify Technically Feasible Control Technologies

Particulate control devices are not typically installed on gas turbines. Post-combustion controls, such as
ESPs or baghouses, have never been applied to commercial gas-fired turbines. Therefore, the use of ESPs
and baghouse filters are both considered technically infeasible, and do not represent an available control

technology.

In the absence of add-on controls, the most effective control method demonstrated for combustion
turbines is the use of low ash fuel, such as natural gas, and combustion controls. This was confirmed by a
survey of the RBLC database (Appendix D) which showed no add-on PM/PM1o/PM; s control
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technologies for combined-cycle combustion turbine units. Proper combustion control and the firing of

fuels with negligible or zero ash content (such as natural gas) is the predominant control method listed.

5.3.3  Step 3. Rank the Technically Feasible Control Technologies
The technically feasible PM/PM1o/PM_ s control technologies for the combustion turbine are ranked by

control effectiveness in Table 5-11.

Table 5-11: Ranking of Technically Feasible PM/PM1o/PM: 5
Control Technologies for Combined-Cycle Combustion Turbine

Control Reduction Controlled Emission Level
Technology (%) (Ib/hr)?
Low ash 36.3 Ib/hr (natural gas with duct firing)
fuel and a II\iI(?;ble 21.8 Ib/hr (natural gas)
combustion | 3PP 54.5 Ib/hr (fuel oil with duct firing)
(baseline) )
control 39.4 Ib/hr (fuel oil)

(a) Emission rate for 100% load to MECL with and without duct firing.

5.3.4  Step 4. Evaluate the Most Effective Control Technologies
No energy, environmental, or economic impacts are associated with combustion controls; the use of low

ash fuel is not an add-on control device.

5.3.5 Step 5. Proposed PM/PM1o/PM2.5s BACT Determination

The use of low ash fuels and good combustion control represents BACT for PM/PM1o/PM 5 control in the
proposed combined-cycle combustion turbine. These operational controls will limit PM/PM:o/PM2 5
emissions, including duct burner emissions, to the levels shown in Table 5-11, above, depending on fuel

and operating condition for combined-cycle operation.

This limit includes front and back half PM/PM1o/PM_5 emissions, takes into account emissions from the
ammonium sulfate produced from sulfur and ammonia slip that could be emitted as PM/PM1¢/PM s, and

includes the duct burner emissions that will be emitted out of the turbine stack.

5.4 BACT for Volatile Organic Compounds — Combined-Cycle Combustion
Turbine

Previously submitted BACT Sections and updated references to the VOC BACT section for the combined-
cycle combustion turbine is presented in Table 5-12. The updated combined-cycle combustion turbine
VOC BACT analysis shows that the BACT determination in the original application and PSD permit

remain valid.
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Table 5-12: Combustion Turbine Sulfuric Acid Mist BACT Analysis References

i . s December 2021
Description Previous Application Reference Submittal Location
BACT Analysis Steps 1to 5 5.0 BACT 5.0 BACT

December 2018 Submittal

Table D-1a (natural gas),
Table D-1b (fuel oil)
Appendix D, December 2018 Submittal

Table D-1a (natural gas),
Table D-1b (fuel oil) Appendix D
RBLC

Table D-1a Addendum (natural gas),
-- Table D-1b Addendum (fuel oil)
Appendix D

The following sections outline the top-down steps for VOC emissions from combustion turbines.

541 Step 1. Identify Potential Control Strategies

Like CO, VOC is a product resulting from incomplete combustion. VOC emissions occur when a portion
of the natural gas fuel remains unburned or is only partially burned during the combustion process. With
natural gas, some organics are unreacted trace constituents of the gas, while others may be products of the
heavier hydrocarbon constituents. Partially burned hydrocarbons result from poor air-to-fuel mixing prior

to, or during, combustion or incorrect air-to-fuel ratios in the combustion turbine.

The technologies identified for reducing VOC emissions from combined-cycle combustion turbines are
the same as identified for CO control: the multi-pollutant control system, an oxidation catalyst (also
referred to as a CO catalyst), and combustion controls. The standard technology for reducing VOC
emissions is to maintain “good combustion” through proper control and monitoring of the combustion
process through the air-to-fuel ratio. In addition, since most of the BACT determinations for CO for
combined-cycle combustion turbines also include an oxidation catalyst, determinations for VOC
emissions often include an oxidation catalyst along with good combustion practices. A survey of the
RBLC database (Appendix D) indicates that combustion controls is the most prevalent BACT control
along with oxidation catalysts listed as LAER and BACT for VOC. VOC emissions from the permitted
facilities ranged from 0.3 ppm to 5 ppm for natural gas-fired combustion turbines and 2 ppm to 3.6 ppm

for fuel-oil combustion.

5.4.2  Step 2. Identify Technically Feasible Control Technologies
The primary methods for controlling VOC emissions are evaluated for technical feasibility in the

following sections.
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5.4.2.1 EMx™ System

The EM«™ system was described in the BACT analysis for NOy (Section 5.1.2.2). It is also applicable for
controlling VOC and can reduce emissions by up to 20 percent. The system does not use ammonia and
operates most effectively at temperatures ranging from 300°F to 700°F. Operation of EMx™ requires
natural gas, water, steam, electricity, and ambient air. Steam and reformed natural gas are used
periodically to regenerate the catalyst bed and are an integral part of the process. Because EMx™ does not

use ammonia, there are no ammonia emissions from this technology.

Regeneration of the catalyst is accomplished by passing a dilute hydrogen reducing gas across the surface
of the catalyst in the absence of oxygen. Hydrogen in the gas reacts with the nitrites and nitrates to form
water and nitrogen. CO- in the gas reacts with the potassium nitrite and nitrates to form potassium
carbonate, which is the absorbing surface coating on the catalyst. The regeneration gas is produced by

reacting natural gas with a carrier gas (such as steam) over a steam-reforming catalyst.

The demonstrated application for EMx™ is currently limited to combined-cycle combustion turbines
under approximately 50 MW in size. The EM4™ system has not been demonstrated on any type of
combustion source other than a combustion turbine. There are technical differences between the proposed
combustion turbine versus those few sources where this technology has been demonstrated in practice.
These significant technical differences preclude a determination that the EMx™ system has been
demonstrated to function efficiently on sources that are similar to the proposed furnaces and boilers

(Environmental Resource Management, 2014).

Therefore, the EM,™ system is considered a technically infeasible method of controlling VOC

emissions from the proposed combined-cycle combustion turbines and duct burners.

5.4.2.2 Oxidation Catalyst

As discussed in Section 5.2.2.2, oxidation catalysts are a post-combustion technology that do not rely on
the introduction of additional chemicals, such as ammonia or urea with SCR, for a reaction to occur. The
catalyst beds that reduce CO also promote the oxidation of VOC, thereby reducing the VOC emissions
out the stack. Such systems typically achieve a maximum of 35 to 40 percent removal of VOC, as

opposed to the much higher efficiencies achieved for CO reduction.

The use of an oxidation catalyst for VOC control is considered to be technically feasible for the

combined-cycle combustion turbine.
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5423 Combustion Control

“Good combustion practices” include operational and design elements to control the amount and
distribution of excess air in the flue gas to confirm that there is enough oxygen present for complete
combustion (controlling the air-to-fuel ratio). Such control practices applied to the proposed turbine can
achieve VOC emission levels of approximately 1 ppm when combusting natural gas or fuel oil without an
oxidation catalyst for all loads down to MECL.

Good combustion practices are a technically feasible method of controlling VOC emissions from the

proposed combustion turbine.

5424 Summary of the Technically Feasible Control Options
The technical feasibility of the VOC control options for the proposed combustion turbine is summarized
in Table 5-13. The expected performance has been determined considering the performance of existing

systems, vendor guarantees, permitted emission limits, and the design requirements for the turbine.

Table 5-13: Summary of Technically Feasible VOC Control
Technologies for Combined-Cycle Combustion Turbines

Technical
Control System Expected Performance (ppm) Feasibility Comments
Standard on the
. - proposed
Combustion controls 1 ppm (natural gas Wlthom dUCt. flrlng) Feasible combustion
1 ppm (fuel oil without duct firing) turbine. Not an
add-on control
2.7 ppm (natural gas with duct firing)
Oxidation 0.6 ppm (natural gas) Feasible Produces CO.
Post catalyst 3.3 ppm (fuel oil with duct firing) emissions.
combustion 0.6 ppm (fuel oil)
controls For units less
EM™ N/A Not feasible | than 50 MW in
size

5.4.3 Step 3. Rank the Technically Feasible Control Technologies
The technically feasible VOC control technologies for the proposed combined-cycle combustion turbine

are ranked by control effectiveness in Table 5-14.
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Table 5-14: Ranking of Technically Feasible VOC
Control Technologies for Combined-Cycle Combustion Turbines

Control Reduction Controlled Emission Level
Technology (%) (ppm)?
2.7 ppm (natural gas with duct firing)
Oxidation 35-40% 0.6 ppm (.natL.JraI gas) N
catalyst 3.3 ppm (fuel oil with duct firing)

0.6 ppm (fuel oil)

4.1 ppm (natural gas with duct firing)

Combustion . . 1 ppm (natural gas)
control Not applicable (baseline) 5.6 ppm (fuel oil with duct firing)

1 ppm (fuel oil)

(a) Emission rate for 100% load to MECL with and without duct firing.

5.44  Step 4. Evaluate the Most Effective Control Technologies
The next step is to review each of the technically feasible control options for environmental, energy, and

economic impacts.

5441 Oxidation Catalyst

Energy Impacts
The addition of a catalyst bed onto the turbine exhaust for the oxidation catalyst will create additional
pressure drop, resulting in increased back pressure to the turbine. This has the effect of reducing the

efficiency of the turbine and the power generating capabilities.

Environmental Impacts

The oxidation catalyst oxidizes CO and VOC to CO; which is released to the atmosphere. CO; is a
greenhouse gas that may be contributing to global warming. Increasing CO; emissions could have a

negative impact on the atmosphere.

In addition, as with all controls that utilize catalysts for pollutant removal, the catalyst must be disposed
of after it is spent. The catalyst may be considered hazardous waste and require special treatment or

disposal; even if it is not hazardous, it adds to the existing landfills.

Economic Impacts

The Owners have selected the highest control available for VOC emissions; therefore, no economic

analysis is necessary.
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5.44.2 Combustion Control

No energy, environmental, or economic impacts are associated with combustion controls.

5.4.5 Step 5. Proposed VOC BACT Determination

The BACT recommended for control of VOC emissions from the proposed combustion turbine is the use
of good combustion practices with the added control of an oxidation catalyst. These controls will meet a
VOC natural gas combustion emission limit of 2.7 ppm at 15 percent oxygen and 0.6 ppm at 15 percent
oxygen with and without duct firing, respectively for all steady state loads down to MECL. The controls
will also meet a VOC fuel oil limit of 3.3 ppm at 15 percent oxygen and 0.6 ppm at 15 percent oxygen,
with and without duct firing, respectively for all steady state loads down to MECL. These emission rates
represent the lowest emission rate achievable for VOC emissions with an oxidation catalyst for this

turbine. Compliance will be determined on a 168-hour rolling average.

An oxidation catalyst along with good combustion practices was selected as BACT for VOC
emissions from the proposed combined-cycle combustion turbine for both fuel oil and natural gas

combustion.

5.5 BACT for Sulfuric Acid Mist - Combined-Cycle Combustion Turbine
Previously submitted BACT Sections and updated references to the sulfuric acid mist BACT section for
the combined-cycle combustion turbine is presented in Table 5-15. The updated combined-cycle
combustion turbine sulfuric acid mist BACT analysis shows that the BACT determination in the original

application and PSD permit remain valid.

Table 5-15: Combustion Turbine Sulfuric Acid Mist BACT Analysis References

o . v December 2021
Description Previous Application Reference Submittal Location
BACT Analysis Steps 1to 5 5.0 BACT 5.0 BACT

December 2018 Submittal

Table D-1a (natural gas),
Table D-1b (fuel oil)
Appendix D, December 2018 Submittal

Table D-1a (natural gas),
Table D-1b (fuel oil) Appendix D
RBLC

Table D-1a Addendum (natural gas)
- Table D-1b Addendum (fuel oil)
Appendix D

The following sections outline the top-down steps for H.SO. mist emissions from combustion turbines.
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5.5.1 Step 1. Identify Potential Control Strategies

The majority of the fuel sulfur combusted in the combustion turbine leaves the boiler as SO,. During
combustion, a small percentage of the fuel sulfur is further oxidized from SO, to SOs. As the temperature
of the flue gas decreases as it passes through the HRSG and pollution control systems, this SOz may

combine with water vapor present in the exhaust gas path to form sulfuric acid vapor.

When the flue gas temperature drops below the acid dew point, sulfuric acid vapor further condenses into
an aerosol, forming H.SO. mist. H,SO4 mist may also be a component of condensable particulate matter,

with particle sizes in the sub-micron size.

Very limited data is available on the quantity of SO, that will be converted to SOs through the entire
combustion turbine/HRSG/SCR/oxidation catalyst. Vanadium is the component in SCR catalyst and is
believed to catalyze the oxidation of SO, to SOs in the exhaust train when present in the fuel. No
information on the amount of SO, that is oxidizes to SOs is available for oxidation catalyst. Therefore, the
H>SO, emission estimate assumes 100 percent conversion of SO to SOz and 100 percent conversion of
SO; to H.SO., since no guarantees exist, and very little data is available for this combustion turbine with
back-end controls. The combustion turbine will combust natural gas with sulfur content up to 0.5 grains
per standard cubic foot on a 12-month rolling average, and fuel oil that will be less than or equal to 15

ppm sulfur (ultra-low sulfur fuel oil).

5.5.2  Step 2. Identify Technically Feasible Control Technologies

As with SO, there are no add-on controls available for H,SO. mist from combustion turbines. In the
absence of add-on controls, the most effective control method demonstrated for combustion turbines is
the use of low sulfur fuel, such as natural gas and ultra-low sulfur fuel oil, and combustion controls.
Proper combustion control and the firing of fuels with very low sulfur content is the only known control

method available. This was confirmed by a survey of the RBLC database (Appendix D).

5.5.3  Step 3. Rank the Technically Feasible Control Technologies
The technically feasible H.SO. mist control technologies for the combustion turbine are ranked by control

effectiveness in Table 5-16.
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Table 5-16: Ranking of Technically Feasible H2SO4
Control Technologies for Combined-Cycle Combustion Turbines

Reduction Controlled Emission Level
Control Technology (%) (Ib/hr)?
9.9 Ib/hr (natural gas with duct firing)
Low sulfur fuel and Not anlicable (baseli 7.8 Ib/hr (natural gas)
combustion control ot applicable (baseline) 9.3 Ib/hr (fuel oil with duct firing)
7.0 Ib/hr (fuel oil)

(a) Emission rate for 100% load to MECL with and without duct firing.

5.5.4  Step 4. Evaluate the Most Effective Control Technologies
There are no energy, environmental, or economic impacts associated with combustion controls; the use of

low sulfur fuel and combustion control is not an add-on control device.

5.5.5 Step 5. Proposed H2SO4 Mist BACT Determination

The use of low sulfur fuel and good combustion control represents BACT for H,SO4 mist control in the
proposed combined-cycle combustion turbine. These operational controls will limit H,SO4 mist
emissions, including duct burner emissions, to the levels shown in Table 5-16, above, depending on fuel

and operating condition for combined-cycle operation.

5.6 BACT for Greenhouse Gases — Combined-Cycle Combustion Turbine (P01)
Previously submitted BACT Sections and updated references to the greenhouse gases BACT section for
the combined-cycle combustion turbine is presented in Table 5-17. The updated combined cycle
combustion turbine greenhouse gas BACT analysis shows that the BACT determination in the original

application and PSD permit remain valid.

Table 5-17: Combustion Turbine Greenhouse Gases BACT Analysis References

i . L December 2021
Description Previous Application Reference Submittal Location
BACT Analysis Steps 1to 5 5.0 BACT 5.0 BACT

December 2018 Submittal

Table D-1a (natural gas),

Table D-1b (fuel oil) Table D-1a (natural gas),
Appendix D Table D-1b (fuel oil) Appendix D
RBLC December 2018 Submittal

Table D-1a Addendum (natural gas),
-- Table D-1b Addendum (fuel oil)
Appendix D
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The following sections outline the top-down steps for greenhouse gas (GHG) emissions from combustion

turbines.

5.6.1 Step 1. Identify All Potential Control Strategies

For the proposed combined-cycle combustion turbine, the CO.e emissions are due to CO,, CHa, and
nitrogen oxide (N20) emissions. The GWP of CH4 and N.O emissions are normalized to the warming
potential of carbon dioxide (as COze) by multiplying the CH, emissions by 25 and the N.O emissions by
298. Despite the higher warming potentials of CH4 and N.O compared to CO,, it is expected that CO,
emissions will still account for over 99 percent of the CO.e GWP for this unit, based on published

emission factors for natural gas-fired turbines.

There are two broad strategies for reducing CO, emissions from stationary combustion processes such as
combustion turbines. The first is to minimize the production of CO; through the use of low-carbon fuels
and through aggressive energy-efficient design. The use of gaseous fuels, such as natural gas, reduces the
production of CO. during the combustion process relative to burning solid fuels (e.g., coal or coke) and
liquid fuels (e.g., distillate or residual oils). Additionally, a highly efficient operation requires less fuel for
process heat, which directly impacts the amount of CO- produced. Establishing an aggressive basis for

energy recovery and facility efficiency will reduce CO- production and the costs to recover it.

The second strategy for CO, emission reduction is carbon capture and sequestration. The inherent design

of the combustion turbines produces a dilute CO, stream for potential capture.

The CO, emissions from combustion turbines can theoretically be captured through pre-combustion
methods or through post-combustion methods. In the pre-combustion approach, oxygen instead of air is
used to combust the fuel and a concentrated CO; exhaust gas is generated. This approach significantly
reduces the capital and energy cost of removing CO- from conventional combustion processes using air as
an oxygen source, but it incurs significant capital and energy costs associated with separating oxygen

from the air.

Post-combustion methods are applied to conventional combustion techniques using air and carbon-
containing fuels in order to isolate CO; from the combustion exhaust gases. Because the air used for
combustion contains nearly 80 percent nitrogen, the CO; concentration in the exhaust gases is only 5 to

20 percent depending on the amount of excess air and the carbon content of the fuel.
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5.6.2  Step 2. Identify Technically Feasible Control Technologies
The primary methods for controlling GHG emissions are evaluated for technical feasibility in the

following sections.

5.6.2.1 Fuel Selection

Fuel selection has a significant impact on GHG formation.

5.6.2.1.1 Low-Carbon Fuels

Numerous fuels are available for use. As Table 5-18 shows, combustion of natural gas yields 40 to 50
percent less CO; than does combustion of coal and petroleum coke and approximately 30 percent less
CO, than does combustion of residual oil. Accordingly, the preferential burning of a low-carbon gaseous
fuel in the proposed combustion turbine is an extremely effective CO, control technique. This control
technique is technically feasible for the combustion turbine and duct burner and is an inherent part of the

Project’s design.

Table 5-18: CO, Emission Factors

Fuel kilograms CO; per MMBtu
Petroleum coke 113.67
Coal (anthracite) 103.69
Distillate fuel oil No. 2 73.96
Natural gas 53.06

Source: Title 40 CFR Part 98: Table C-1 to Subpart C of Part 98 -
Default CO, Emission Factors and Types of Fuel

5.6.2.1.2 Combustion of Biogenic Sources

The proposed combustion turbine has not been designed to accommodate fibrous biomass, such as woody
biomass, which is the most likely biomass available in sufficient quantities for the unit from the
surrounding area. For both regulatory and technical feasibility issues, biogenic sources are not a feasible

option since they are not part of the original design.

5.6.2.2 Energy Efficiency
The evaluation of energy efficiency, continuous excess air monitoring and control and the selection of

efficient turbine design, are discussed below.
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5.6.2.2.1 Continuous Excess Air Monitoring and Control

Excessive amounts of combustion air in turbines results in energy-inefficient operation because more fuel
combustion is required in order to heat the excess air to combustion temperatures. This inefficiency can
be alleviated using state-of-the-art instrumentation for monitoring and controlling the excess air levels in
the combustion process, which reduces the heat input by minimizing the amount of combustion air needed
for safe and efficient combustion. Additionally, lowering excess air levels, while maintaining good
combustion, reduces not only CO- emissions but also NOx emissions. The combustion turbine will be

equipped with oxygen monitors as part of the CEM system.

5.6.2.2.2 Selection of Efficient Turbine Design
Energy efficiency reduces CO, emissions by maximizing the operation of the combustion turbine, thereby

reducing the amount of fuel burned per megawatt-hr produced.

Combustion control optimization and energy efficient equipment is a main control strategy for emissions
of greenhouse gases. The combustion turbine design that is under consideration for this Project is highly
efficient. Energy efficiency is technically and economically feasible. Potential options that may increase
efficiency include the following:
o Airfoil-shaped compressor rotor blades designed to increase compressor efficiency
e 13 stage high efficiency compressor design with modulating inlet guide vanes and inter-stage air
extraction for cooling and sealing air
o Fuel gas heating via HRSG feedwater to improve turbine efficiency while maintaining constant
firing temperature
e Inlet air filtration system utilizing high efficiency media filters to remove combustion air
contaminants
e On and off-line compressor water wash capability to remove deposits and other contaminants
from compressor blades to maintain and improve compressor efficiency
e Low-NO, combustor for improved performance, enhanced operability, and lower emissions
e Extended turndown for increased spinning reserve capability and lower fuel costs
e Advanced hot gas path components with 3D airfoil shapes, improved materials, improved sealing,
more effective cooling to achieve increased turbine efficiency

e Higher firing temperatures to increase turbine performance and overall turbine efficiency

5.6.2.3 Add-on Control Devices

Another method of GHG control is an add-on control device.
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5.6.2.3.1 Catalytic Oxidation

N,O emissions are reduced by passing the combustion gases over a catalyst, converting N,O to nitrogen
plus oxygen. Similarly, VOC emissions, such as CH., may be converted from CH,4 to CO- plus water. For
the same reasons given above in the discussion for CO BACT controls, catalytic oxidation is technically

feasible for the control of GHG emissions from the proposed combined-cycle combustion turbine.

5.6.2.3.2 Thermal Oxidation

Several types of thermal oxidation technology are available. All these technologies oxidize CH. to CO;
and water, by raising the temperature of the treated gas stream to approximately 1,600°F for
approximately one to two seconds. Given sufficient mixing, this residence time and temperature is

capable of achieving at least a 98 percent reduction in CH. emissions for these processes.

Secondary pollutants, however, are produced by thermal oxidation, including NOy and CO from the
combustion of natural gas used to heat the process stream. Thermal oxidation technologies also may
employ some form of heat recovery, either recuperative or regenerative, to reduce economic,
environmental and energy costs. In the case of a combustion turbine, it is expected that approximately 20
Ib/hr of CH4 will be produced at full load (with an exhaust flow rate of approximately 1,000,000 million
standard cubic feet per minute). The exhaust gas stream is thus both high volume and very dilute in CHa,
so it would need to be concentrated to the point that the CH4 would be capable of combustion. Also,
additional CO, would be produced due to the need for combusting natural gas to heat the CH, to the
oxidation point. This would reduce the overall effectiveness in reducing COe emissions due to CHs4
because additional CO, would be produced as a result of combusting the CHa. Therefore, thermal
oxidation is technically infeasible for the control of GHG emissions from the proposed combined-

cycle combustion turbine.

5.6.2.4 Carbon Capture and Sequestration

Carbon capture and sequestration is a general term which is used for approaches that capture and separate
CO, from an exhaust stream, and then store it in a place which will keep it from the atmosphere for a long
time. The two general categories of CO- capture are: pre-combustion CO; capture and post-combustion

CO; capture.

5.6.2.4.1 Pre-Combustion CO2 Capture
Pre-combustion CO- capture is used in gasification plants, where the CO- is captured from the syngas

prior to combustion in the turbine, where it is relatively concentrated in the gas stream. This facility is not
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a gasification plant; therefore, pre-combustion capture is technically infeasible for the control of CO;

emissions from the proposed combined-cycle combustion turbine.

5.6.2.4.2 Post-Combustion CO2 Capture

Post-combustion CO; capture is used for units such as pulverized coal plants. In these units, the flue gas
concentration of CO; runs between 10-15 percent by volume and is released at atmospheric pressure. This
results in a high actual volume of gas to be treated. Trace impurities in the airflow tend to reduce the
effectiveness of the CO-adsorbing process and compressing the captured CO, from atmospheric pressure
to pipeline pressure represents a large parasitic load. The currently available process is costly and energy
intensive, so research is being done on ways to increase the solvent capture efficiency and reduce the cost.
These approaches include investigating the use of alternative solvents, solid sorbents or membranes. Of
these potentially more efficient approaches, most are currently at laboratory/bench scale, so are not
technically feasible. Pilot scale processes are starting to be placed in service, such as a 48 MW slipstream
project at Brindisi, Italy, started in March 2011, which is limited to capturing less than 10,000 tons of CO;
per year. A larger 235-MW slipstream project for the 1,300 MW Mountaineer Power Plant near New
Haven, West Virginia was built with technology that used chilled ammonia to trap CO.. The pilot project
removed up to 300,000 metric tons of CO,; however, the project was abandoned due to diminishing
Federal and State support for clean coal technology. No commercially available post-combustion CO;
capture systems are known to have been installed at large power plant other than pilot-scale
demonstration projects. Therefore, post-combustion capture is technically infeasible for the control of

CO; emissions from the proposed combined-cycle combustion turbine.

5.6.2.5 CO: Sequestration

CO; sequestration involves transporting CO- to a suitable geologic location where it can be injected as a
supercritical fluid into deep, underground rock formations for permanent storage. ldentifying a suitable
site within an economically-viable distance from the Project site will require site-specific quantitative risk
assessment. Four trapping methods are known: mineral trapping, physical adsorption, hydrodynamic

trapping, and solubility trapping.

5.6.2.5.1 Mineral Trapping

The mineral trapping method traps CO- by undergoing a chemical reaction with various minerals,
resulting in the formation of a carbonate mineral. This process can be rapid or very slow, depending on
the chemistry of the rock and water at the site. Mineral trapping is expected to result in the most stable,
permanent form of geological CO, sequestration. Experiments have shown that basalt formations can

rapidly transform injected CO; into carbonate minerals, beginning precipitation in a few months’ time and
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completing conversion within 100 years or less, depending on depth of injection. Sandstone formations
low in carbonates may also be suitable candidates, depending on the mineral contents of the formations.
These methods have been demonstrated only on a laboratory scale; therefore, mineral trapping is not

technically feasible for the proposed combined-cycle combustion turbine.

5.6.2.5.2 Physical Adsorption

The physical adsorption process traps CO, molecules are trapped in micropore wall surfaces of coal
organic matter or organic rich shales. The hydrostatic pressure in the formation controls the adsorption
process. The injection of CO; can also result in driving off CH. for collection by other wells, helping the
economics. Wisconsin has coal beds in the mid-northeast part of the state (Northeast Wisconsin Shelf and
Arkoma Basin). There is a commercial coal belt that contains coal beds greater than or equal to 10 inches
thick. The coal beds that are greater than or equal to 14 inches thick are mineable by underground
methods. Coal mining in Wisconsin has been steadily decreasing since 1981. Some coal beds in the US
are being tested for CO, storage/ CH4 recovery, but this is currently at a pilot phase. Defining the depths
and lateral distribution of coal strata that might be suitable for this approach has not been done, due to the
significant depths required for CO, sequestration. Significant research and exploration efforts would be
required to determine whether such coal beds even actually occur at the required depths beneath western
Wisconsin. Use of coal beds in Wisconsin would require much further study to locate a suitable site for
sequestration, and since the results of pilot phase testing of this technique are not known, these factors
combined render the use of coal beds not technically feasible for the proposed combined-cycle

combustion turbine.

5.6.2.5.3 Hydrodynamic Trapping

With hydrodynamic trapping, the pore space of a salt-water aquifer takes the injected CO-, in a geologic
setting where the aquifer is capped by an impermeable rock layer to trap the CO, well below the near-
surface environment. For storage purposes, the aquifer should be saline enough to be non-potable, and
deep enough (over 2,700 feet) to confirm that the pressure is sufficient to keep the compressed CO; in a
supercritical liquid phase. Since the sedimentary bedrock strata in the site vicinity are over 10,000 feet
thick, the possibility exists that geologically suitable strata exist somewhere within these layered rock
formations. However, in the absence of oil and gas exploratory test holes, the locations, depths, and
character of such strata are not known, and would have to be discovered and defined by extensive
exploratory drilling and testing. As the state of Wisconsin is unlikely to apply for primacy for the Class
VI regulations (governing injection wells), EPA rules that require a minimum of 10,000 milligrams per
liter (mg/L) total dissolved solids to qualify as saline enough to be suitable for injection will probably

apply. Discovering locations which exceed 10,000 mg/L would require significant exploration and test
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wells to characterize the site and determine the aquifer suitability. At these depths, defining suitable
geologic would be rendered costly and problematic. Multiple oil and gas fields exist in the region, but a
serious limitation to feasibility in an existing oil or gas field is the great likelihood of significant numbers
of “penetrations” (old, either documented or undocumented wells and test holes that may or may not be
adequately plugged and abandoned). Also, the additional surface infrastructure that would be needed to
inject CO,would be massive, problematic, and likely infeasible. Pilot-scale projects injecting CO; into
saline aquifers are underway in lllinois and Texas at depths of over 6,000 feet and these are the closest
known sites that have been initially characterized for potential long-term sequestration, but the studies are
in their early stages. Therefore, hydrodynamic trapping is technically infeasible for the control of CO;

emissions from the proposed combined-cycle combustion turbine at this time.

5.6.2.5.4 Solubility Trapping

With solubility trapping, the CO; dissolves in the water or forms carbonic acid, becoming slightly heavier
and, theoretically, sinking to the bottom of the aquifer. Solubility trapping also occurs during CO>
flooding for enhanced oil recovery (EOR). In this case, the CO- dissolves into the oil, and is trapped by
the immobile, non-recoverable oil. CO; flooding has been used for years for EOR, resulting in some
existing injection infrastructure at oil fields (using both solubility trapping and hydrodynamic trapping),
although the sequestration effects were not originally monitored, and the volumes injected for such
operations are minuscule. However, oil fields have stored crude oil and natural gas for millions of years,
and the geologic conditions that trap oil and gas are also the conditions suitable for CO; storage. If the
CO; is used for EOR, the cost of transporting it to the oil field may be partially offset. Since the
sedimentary bedrock strata in the site vicinity are over 10,000 feet thick, the possibility exists that oil and
gas fields involving geologically suitable strata exist somewhere within these layered rock formations
within the region. However, defining suitable geologic conditions in an existing oil or gas field, including
the locations, depths, and character of such strata would have to be defined by extensive exploratory
drilling and testing. Multiple oil and gas fields exist in the region, however, as was the case with
hydrodynamic trapping, there is a likelihood of undocumented penetrations. Also, additional surface
infrastructure that would be needed to inject CO..would be massive, problematic, and likely infeasible.
Therefore, solubility trapping is technically infeasible for the control of CO, emissions from the

proposed combined-cycle combustion turbine at this time.

5.6.2.5.5 Summary of CO2 Sequestration
To summarize, existing CO; capture technologies have not been applied at large power plants, as the
economic costs are prohibitive, and while more efficient approaches are being investigated, none have

currently been developed past the pilot-stage. A published cost estimate for a 235-MW slipstream pilot
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project in West Virginia is $668 million, so scaling that linearly to a size capable of handling the
approximate 625-net MW capacity of this project would be over $1.8 billion. Potential carbon
sequestration sites may exist in Wisconsin, but the technologies to use them are mostly still in the pilot-
scale phase of development, and the Owners would need to do much more investigation in order to
discover where the sites are, if any, and characterize them enough to demonstrate the long-term viability
of the locations. Defining suitable geologic conditions in an existing oil or gas field, including the
locations, depths, and character of suitable strata, and defining penetrations (potentially leaky wells and
test holes, some of which are likely to exist but are undocumented) into the geological traps comprising
existing oil and gas fields, would have to be defined by extensive exploratory drilling and testing. One of
the closest known existing sites for sequestration is the Williston Basin in the Dakotas, approximately 350
miles from the plant. The cost to construct a pipeline as determined from a similar project (lowa Power &
Light Ottumwa — lowa Department of Natural Resources project 11-219) to this project’s site would be
approximately $1.4 million/mile of pipeline, or about $700 million. The capital cost estimated for this
comparable project was nearly $2.1 billion for capture equipment and pipeline construction alone prior to
any costs for gas compression, additional injection and monitoring wells necessary to handle the volume
of CO; produced, pipeline right-of-way, operation and maintenance costs, etc. As can be seen from the
above discussion, the qualitative cost estimate of capture and sequestration is quite high, the technological
effectiveness for the capture equipment for a unit of this size has not been demonstrated in practice yet,
and there is uncertainty as to whether locations capable of storing the large amounts of CO; that would be
produced per year exist within a closer radius of the plant. These considerations are sufficient to eliminate

this option without requiring a more detailed site-specific technological or economic analysis.

5.6.2.6 Summary of Technically Feasible Control Technologies

The technical feasibility of the greenhouse gas control options for the proposed combustion turbine is
summarized in Table 5-19. The expected performance has been determined considering the performance
of existing systems, vendor guarantees, permitted emission limits, and the design requirements for the

turbine.
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Table 5-19: Summary of Technically Feasible Greenhouse Gas Control

Technologies for Combustion Turbine

Control System Tech_nl_c_al Comments
Feasibility
Natural gas has been
Fuel Low Carbon Fuels Feasible selected as the primary
Selection fuel for this project
Combustion of Biogenic Sources Not Feasible -
Continuous Excess Air . Standard for the turbines
L Feasible . .
Energy Monitoring and Control under consideration
Efficienc i
y Efficient Turbine Design Feasible Standard for t_he tur_blnes
under consideration
Will reduce CH4
Post Catalytic Oxidation Feasible emissions but create
Combustion CO,
Controls o .
Thermal Oxidation Not Feasible -
Carbon Pre-combustion CO; capture Not Feasible -
Capture Post-combustion CO; capture Not Feasible -
Mineral Trapping Not Feasible -
Carbon Physical Adsorption Not Feasible -
Sequestration Hydrodynamic Trapping Not Feasible --
Solubility Trapping Not Feasible -

5.6.3

The technically feasible control technologies are low-carbon fuel (natural gas), monitoring and control of

Step 3. Rank the Technically Feasible Control Technologies

excess air, efficient turbine design, and catalytic oxidation. The use of low-carbon fuels and aggressive
energy-efficient design to reduce CO, emissions is inherent in the design of the proposed combustion
turbine under consideration and is considered the baseline condition. Table 5-20 presents the ranking of
the greenhouse gas technologies deemed feasible for the Project. While these four technologies are
“ranked” in order of their presentation, they are more appropriately considered as a suite of measures that
would be implemented to allow the Project to generate and consume power in the most efficient manner

and thereby achieve BACT for greenhouse gases.
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Table 5-20: Greenhouse Gas Control Technology
Ranking for the Combustion Turbine

Technology Ranking Applied to Project
Comb!ned - _Cycle Combustion Turbir}e 1 Yes
(employing efficient, state-of-the-art design)
Clean Fuel — Natural Gas 2 Yes
Catalytic Oxidation 3 Yes
Operational Design — Control of Excess Air 4 Yes

5.6.4  Step 4. Evaluate the Most Effective Control Technologies
The next step is to review each of the technically feasible control options for environmental, energy, and

economic impacts.

5.6.4.1 Environmental, Energy, and Economic Feasibility of Control Options
Because the Owners are proposing to utilize all four of the feasible technologies for reducing greenhouse
gases from the proposed combustion turbine, no detailed analysis is provided to compare the available

control technologies’ relative environmental, energy and economic impacts.

5.6.4.2 Oxidation Catalyst

An oxidation catalyst works to reduce CH. emissions according the following equation:
CH4 + 20, = CO, + 2H,0

Substituting in the molecular weights of CH, (16.043 pound per pound mol [Ib/Ib-mol]) and CO-
(44.0096 Ib/Ib-mol), the removal of 1 pound of CHa results in the release of 2.7 pounds of CO,. However,
CH. has a GWP of 25, whereas the GWP of CO; is 1. Substituting in the GWPs, the removal of 1 pound
of CHa results in a net reduction of 22.3 Ib CO. as COe.
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It is also important to note the increase in CO2e emissions from the oxidation of CO to CO, in accordance

with the following reaction:
2CO + 0, =2C0O;

CO, will be emitted at a rate of approximately 1.5 pounds per pound of CO. Therefore, it is expected that
there will still be a net decrease in CO.e, even with the additional CO; that is produced from the oxidation
catalyst with the oxidation of CO and CHa.

There are no additional negative environmental impacts from the use of an oxidation catalyst, other than
those mentioned in Step 4 of the combustion turbine CO BACT.

5.6.5 Step 5. Proposed Greenhouse Gas BACT Determination

BACT for greenhouse gas emissions from the combustion turbine is determined to be the use of natural
gas as a fuel, monitoring and control of excess air, efficient turbine design, and an oxidation catalyst.
These design options will allow the combustion turbine to not exceed 850 Ib CO,/MW-hr (gross) on a 12-
month rolling average basis while combusting natural gas and 1,180 Ib CO2/MW-hr (gross) on 12-month

rolling average basis while combusting fuel oil.

5.7 BACT for Start-Up and Shutdown Emissions — Combined-Cycle
Combustion Turbine (P01)

Previously submitted BACT Sections and updated references to the BACT analysis sections for the start-
up and shutdown emissions for the combined-cycle combustion turbine are presented in Table 5-21. The
updated combined cycle combustion turbine start-up and shutdown BACT analysis shows that the BACT

determination in the original application and PSD permit remain valid.

Table 5-21: Combustion Turbine Start-Up and Shutdown BACT Analysis References

December 2021

Description Previous Application Reference Submittal Location

. 5.0 BACT
BACT Analysis Steps 1to 5 December 2018 Submittal 5.0 BACT

Table D-1c (startup/shutdown)
Appendix D, December 2018
Submittal

Table D-1c (startup/shutdown)
Appendix D

RBLC Table D-1c Addendum

- (startup/shutdown)
Appendix D
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The following sections outline the top-down BACT steps for start-up and shutdown emissions from the

combustion turbine.

5.71 Step 1. Identify Potential Control Strategies

Criteria pollutants will be emitted during start-up and shutdown of the combustion turbine. Start-up
emissions are generally higher for CO, NOy, and VOC than for normal operation because the SCR and
oxidation catalyst cannot fully operate to their full potentials until the exhaust gases reaches the

appropriate operating temperature.

The Owners are requesting an hours per year limit on start-up and shutdown (1,525 hours per year for
start-up and shutdown, combined) for natural gas operation and 42 start-ups and 42 shutdowns per year
for fuel oil operation. Start-up is defined as 0 percent load to MECL and shutdown is defined as MECL to

0 percent load.

5.7.2  Step 2. Identify Technically Feasible Control Technologies

Controls that may be used during normal operation are not available to control start-up and shutdown
emissions. SCR and oxidation catalysts require a minimum operating temperature to control emissions
(for the catalytic reactions to occur for removal of NOy and CO). This temperature is not reached until
approximately 600 to 650°F. Although this temperature is reached in the HRSG before MECL, the CO
and NOy curves show that these emissions are unstable until around MECL. In addition, the manufacturer
will only guarantee emissions down to MECL, indicating that this is where stability in these emissions is
reached. To minimize emissions, however, start-up and shutdown shall be limited to 2 hours for start-up

and 30 minutes for shutdown.

Therefore, no technically feasible control technologies for start-up and shutdown emissions from the

combustion turbine have been identified.

5.7.3  Step 3. Rank the Technically Feasible Control Technologies
Since no technically feasible control technologies for start-up and shutdown emissions have been

identified, ranking of such control technologies is not applicable.

5.7.4  Step 4. Evaluate the Most Effective Control Technologies
Since no technically feasible control options for start-up and shutdown emissions have been identified,

evaluation of environmental, energy or economic impacts of such control technologies is not applicable.
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5.7.5

Step 5. Proposed Start-up and Shutdown BACT Determination

BACT will include limiting combined-cycle operation to 1,525 hours per year for start-up and shutdown,

combined, for natural gas operation and 42 start-ups and 42 shutdowns per year for fuel oil operation.

Table 5-22 and Table 5-23 displays the BACT emission rates for start-up and shutdown emissions for the

combustion turbine for natural gas and fuel oil operation, respectively.

Table 5-22: Combined-Cycle Combustion Turbine Natural Gas Start-up and Shutdown Emissions

. Shutdown | Start-up and
Start-up Emissions Emissions Shytd_own
Pollutant Emissions?
Ib/cold Ib/warm Ib/hot-fast Ib/shutdown | tons per year
start start start
NOx 335.0 233.0 111.0 59.0 108.3
CcO 11,066 6,495 779.0 463.0 1,369
PM/PM1o/PM25 43.6 29.1 16.3 10.9 16.6
VOC 950.0 558.0 67.0 40.0 117.8
H>SO, mist 15.6 10.4 5.9 3.9 6.0
CO2e 939,573 626,382 352,340 234,893 358,212

(a) Emissions are based on 1,525 hours per year for start-up and shutdown, combined, for natural

gas operation.

Table 5-23: Combined-Cycle Combustion Turbine Fuel Oil Start-up and Shutdown Emissions

Start-up Shutdown | Start-upand
Pollutant Emissions Emissions Shytd_own
Emissions?
Ib/start Ib/shutdown | tons per year
NOx 860.0 108.0 20.3
CcO 25,846 1,227 568.5
PM/PM1o/PM2 5 78.9 19.7 2.1
VOC 2,951 122.0 64.5
H>SO4 mist 14.0 35 0.4
CO2e 1,639,929 409,982 43,048

(a) Emissions are based on 42 start-ups and 42 shutdowns per year.

5.8

BACT for Opacity — Combined-Cycle Combustion Turbine (P01)

Previously submitted BACT Sections and updated references to the opacity BACT analysis sections for
the combined cycle combustion turbine are presented in Table 5-24. The updated combined cycle
combustion turbine opacity BACT analysis shows that the BACT determination in the original application

and PSD permit remain valid.
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Table 5-24: Combustion Turbine Opacity BACT Analysis References

oy . —r December 2021
Description Previous Application Reference Submittal Location
. 5.0 BACT
BACT Analysis Steps 1to 5 December 2018 Submittal 5.0 BACT
Table D-1a (natural gas), Table D-1a (natural gas),
Table D-1b (fuel oil) Table D-1b (fuel oil)
RBLC Appendix D, December 2018 Submittal Appendix D
Table D-1a Addendum (natural gas)
- Table D-1b Addendum (fuel oil)
Appendix D

The following sections outline the top-down BACT steps for opacity emissions from the combustion

turbine.

5.8.1 Step 1. Identify Potential Control Strategies

Opacity is not a discrete pollutant and cannot be measured using mass emissions rate criteria (e.g., Ib/hr).
Therefore, a typical top-down BACT economic analysis that evaluated effectiveness on a $/ton basis
cannot be conducted on opacity. Rather, the opacity BACT determination should focus on pollutants in
the flue gas that contribute to opacity. These pollutants include PM, NOy, SOz, and H,SO4. BACT
determinations have been performed for PM, NOy, and H,SQO, for this combined-cycle combustion
turbine. Units firing fuels with low ash content and high combustion efficiency exhibit correspondingly

low exhaust opacity.

5.8.2 Step 2. Identify Technically Feasible Control Technologies

The Owners have prepared a detailed BACT evaluation for pollutants that potentially contribute to
opacity. Based on these BACT evaluations, the Owners have identified the following control technologies
as technically feasible: SCR and combustion control for NOy control; low ash fuel and combustion
control for PM control; and low sulfur and good combustion practices for H.SO4 mist. These technologies

represent BACT for the criteria pollutants and will also minimize opacity.

5.8.3  Step 3. Rank the Technically Feasible Control Technologies
Based on these BACT evaluations, the Owners have ranked the following feasible control technologies
for opacity: (1) combustion control, (2) clean fuels. The Owners have determined that the use of low ash

fuel and combustion control combine to rank as the top option for opacity control.
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5.8.4  Step 4. Evaluate the Most Effective Control Technologies
The energy, environmental, and economic impacts of the feasible control technologies are described in

their respective BACT analysis.

5.8.5 Step 5. Proposed Opacity BACT Determination
BACT for exhaust opacity will include the use of combustion control for NOy control, the use of low ash
fuel and combustion control for PM control and the use of low sulfur fuel for H,SO4 mist control. The

combination of these control technologies represents BACT for opacity.

5.9 BACT for Auxiliary Boiler (B02)

Previously submitted BACT Sections and updated references to the BACT analysis sections for the
auxiliary boiler are presented in Table 5-25. Further analysis of the oxidation catalyst performed by the
WDNR determined that an oxidation catalyst is economically feasible; therefore, the application text has
been updated to reflect this update. The updated auxiliary boiler BACT analysis shows that the BACT

determination in the PSD permit remain valid.

Table 5-25: Auxiliary Boiler BACT Analysis References

o . I December 2021
Description Previous Application Reference Submittal Location
5.0 BACT
December 2018 Submittal S0BACT
BACT Analysis Steps 1to 5 Incorporated
Post application NTEC Response #3 throughout Sections
5.9.2and 5.9.4
Table D-2, Appendix D Table D-2,
December 2018 Submittal Appendix D
RBLC B Table D-2 Addendum,
Appendix D
Tables E-1a, E-1b, E-2a3,
Economic Tables E-2b, E-3a, and E-3b, Appendix E
Appendix E, December 2018 Submittal

The auxiliary boiler is rated at 100 MMBtu/hr and is proposed to operate 8,760 hours per year. The
RBLC has limited information on BACT conclusions for the auxiliary boiler (Appendix D). The RBLC
tables also show high variability for emission rates for each pollutant. For all pollutants, no add-on

controls were listed because auxiliary boilers are so small.

5.9.1 BACT for Nitrogen Oxides - Auxiliary Boiler

The following sections outline the top-down steps for NOx emissions from the auxiliary boiler.
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5.9.1.1 Step 1. Identify Potential Control Strategies

SCR, low-NOy burners, combustion controls, and FGR are listed as BACT in the RBLC for auxiliary
boilers. NOx emissions listed in the RBLC range from 0.0085 to 0.36 Ib/MMBtu for similar-sized
auxiliary boilers utilizing low-NOy burners and combustion controls. The RBLC listings for units with
SCR range from 0.0032 to 0.015 Ib/MMBtu.

5.9.1.2 Step 2. Identify Technically Feasible Control Technologies
The primary methods for controlling NOx emissions are evaluated for technical feasibility in the

following sections.

5.9.1.21 SCR
The RBLC listed one unit with SCR as BACT for a similarly sized auxiliary boiler (approximately 100
MMBtu/hr). An SCR vendor said that they could provide an SCR for this size boiler. The vendor’s

removal efficiency for this size unit is 90 percent control of NOx.
As a result, an SCR system is technically feasible for the auxiliary boiler.

5.9.1.2.2 Low-NOx Burners

Low-NOx burners are currently available from most auxiliary boiler manufacturers. This technology seeks
to reduce combustion temperatures, thereby reducing NOy. In a conventional combustor, the air and fuel
are introduced at an approximately stoichiometric ratio, and air/fuel mixing occurs at the flame front
where diffusion of fuel and air reaches the combustible limit. A lean premixed combustor design
premixes the fuel and air prior to combustion. Premixing results in a homogenous air/fuel mixture, which
minimizes localized fuel-rich pockets that produce elevated combustion temperatures and higher NOx
emissions. A lean air-to-fuel ratio approaching the lean flammability limit is maintained, and the excess
air serves as a heat sink to lower combustion temperatures, which lowers NOy formation. A pilot flame is

used to maintain combustion stability in this fuel-lean environment.

Low-NOy burners are available on auxiliary boilers and are considered both baseline and

technically feasible for the auxiliary boiler.

5.9.1.23 Ultra-Low NOx Burners
Ultra-low NOy burners are available for purchase on most auxiliary boilers of this size. The ultra-low NOx

burners provide additional control of NOx emissions through the burning process.
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Ultra-low NOy burners are available on auxiliary boilers and is technically feasible for the auxiliary

boiler.

5.9.1.24 Combustion Control
“Good combustion practices” include operational and design elements to control the amount and
distribution of excess air in the flue gas to confirm that there is enough oxygen present for complete

combustion. FGR is included as combustion control for this auxiliary boiler.

As a result, combustion control is considered baseline for the auxiliary boiler and is technically

feasible.

5.9.1.3 Step 3. Rank the Technically Feasible Control Technologies
The technically feasible NOx control technologies for the 100 MMBtu/hr auxiliary boiler are ranked by

control effectiveness in Table 5-26.

Table 5-26. Ranking of NO, Control Technologies for the Auxiliary Boiler

Control Technolo Reduction Controlled Emission Level
9y (%) (Ib/MMBtu)
SCR 90 0.0036
Ultra-low NOy burners 50 0.011
Low-NOxy burners, FGR, . .
and combustion control Not applicable (baseline) 0.036

Source: Based on vendor data

5914 Step 4. Evaluate the Most Effective Control Technologies
Each technically feasible control technology was evaluated for energy, environmental, and economic

impacts. These impacts are discussed below for each control technology.

5.9.1.4.1 SCR

Energy and Environmental Impacts

Energy and environmental impacts for an SCR system are discussed in Section 5.1.4.1.

Economic Impacts

The capital costs and annualized costs associated with an SCR system for the auxiliary boiler are shown
in Appendix E. The total capital investment of installing an SCR system on the auxiliary boiler is

approximately $659,550. On an annual basis, the SCR system would cost almost $228,620 which results
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in a cost per ton of NOx removed of approximately $15,264 while removing only 14.2 tons of NO per

year. Therefore, this cost is considered not economically feasible for the auxiliary boiler.

An SCR is not considered economically feasible and is not proposed as BACT for the auxiliary

boiler.

5.9.1.4.2 Ultra-Low-NOx Burners

Energy and Environmental Impacts

Ultra-low-NOy burners may decrease efficiency slightly on the auxiliary boiler, however these impacts

are not significant.

Economic Impacts

The capital costs and annualized costs associated with installing ultra-low-NOy burners on the auxiliary
boiler are shown in Appendix E. The total capital investment of installing ultra-low-NOy burners on the
auxiliary boiler is approximately $150,765. On an annual basis, the ultra-low-NOy burners would cost
$66,868 which results in a cost per ton of NOx removed of approximately $5,895 while removing 11.3
tons of NO per year. The cost to install ultra-low-NOx burners is considered economically feasible by the

Owners and is therefore considered BACT for the auxiliary boiler.

59.1.5 Low-NOx Burners, FGR, and Combustion Control
Because the low-NOy burners come standard on most auxiliary boilers and combustion control is
accomplished through operation of the auxiliary boiler, there are no incremental energy, environmental,

or economic impacts associated with these controls.

5.9.1.6 Steps 5. Proposed BACT for NOx
Since ultra-low NOy burners, FGR, and combustion control are considered economically feasible, and
SCR is not economically feasible, ultra-low NOy burners and FGR was selected as BACT for NOx from

the auxiliary boiler at an emission rate of 0.011 Ib/MMBtu.

5.9.2 BACT for Carbon Monoxide - Auxiliary Boiler

The following sections outline the top-down steps for CO emissions from the auxiliary boiler.

5.9.2.1 Step 1. Identify Potential Control Strategies
The RBLC does not list add-on controls in the BACT determinations for control of CO emissions from
auxiliary boiler. As with the turbine, good combustion control will help control emissions of CO from the

auxiliary boiler. An oxidation catalyst system may be available to control CO emissions from the
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auxiliary boiler, with one instance of an oxidation catalyst selected as BACT as listed in the RBLC
database. Emission limits range from 0.0075 Ib/MMBtu to 0.0842 Ib/MMBtu.

5.9.2.2 Step 2. Identify Technically Feasible Control Technologies
The primary methods for controlling CO emissions are evaluated for technical feasibility in the following

sections.

5.9.2.21 Oxidation Catalyst System

One control vendor has indicated that an oxidation catalyst system may be used on an auxiliary boiler this
size. The oxidation catalyst system is an add-on control that converts CO and VOC to CO- by use of a
catalyst. Section 5.2.2.2 describes the oxidation catalyst system for gas-fired units. Due to the size of the

auxiliary boiler, the exhaust gases do not need to be heated before going to the catalyst.

An oxidation catalyst system is considered technically feasible for the auxiliary boiler; one vendor

has provided a quote for this system.

5.9.2.2.2 Combustion Control
“Good combustion practices” include operational and design elements to control the amount and
distribution of excess air in the flue gas to confirm that there is enough oxygen present for complete

combustion.

Good combustion practices are a technically feasible method of controlling CO emissions from the

auxiliary boiler.

5.9.2.3 Step 3. Rank the Technically Feasible Control Technologies
The technically feasible CO control technologies for the 100 MMBtu/hr auxiliary boiler are ranked by

control effectiveness in Table 5-27.

Table 5-27: Ranking of CO Control Technologies for the Auxiliary Boiler

Reduction Controlled Emission Level
Control Technology (%) (Ib/MMBtu)
Oxidation catalyst 902 0.0037
Combustion control Not applicable (baseline) 0.037

Source: Based on AP-42
(a) Control efficiencies were obtained from a vendor based on preliminary design and is consistent
with other project oxidation catalyst control efficiencies. See Appendix F for vendor information.
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59.24 Step 4. Evaluate the Most Effective Control Technologies

Technically feasible control technology was evaluated for energy, environmental, and economic impacts.

5.9.241 Oxidation Catalyst

Energy and Environmental Impacts

Energy and environmental impacts of an oxidation catalyst are discussed in Section 5.2.4.1.

Economic Impacts

The control cost analysis for an oxidation catalyst system for the auxiliary boiler is displayed Appendix E.
An oxidation catalyst system for this size unit would require a total capital investment of $147,225. The
annual costs of operating this oxidation catalyst system would be $80,801. On an annual basis, only 14.6
tons per year of CO along with 1.2 tons per year of VOC would be removed at a cost of $5,125 per ton of

pollutants removed, based on unlimited operation (8,760 hours per year).

The cost is considered economically feasible for an oxidation catalyst system; therefore, an

oxidation catalyst for control of CO emissions from the auxiliary boiler is considered as BACT.

5.9.2.5 Step 5. Proposed BACT for CO
Since add-on controls are economically feasible for CO, an oxidation catalyst and combustion control was
selected as BACT for CO from the auxiliary boiler at an emission rate of 0.0037 Ib/MMBtu.

BACT for CO emissions from the auxiliary boiler is an oxidation catalyst and good combustion

practices.

5.9.3 BACT for Particulate Matter - Auxiliary Boiler

The following sections outline the top-down steps for PM/PM1o/PM. s emissions from the auxiliary boiler.

5.9.3.1 Step 1. Identify Potential Control Strategies

The RBLC does not list any control strategies other than good combustion practices and low ash fuel
(natural gas). No add-on controls were identified for significant removal of these pollutants from the
auxiliary boiler exhaust. The RBLC lists emission rates of 0.005 Ib/MMBtu for similar sized auxiliary
boilers (approximately 100 MMBtu/hr) up to 0.020 Ib/MMBtu.

5.9.3.2 Step 2. Identify Technically Feasible Control Technologies

The only technically feasible control option is combustion control for PM/PM1o/PMs.
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5.9.3.3 Step 3. Rank the Technically Feasible Control Technologies

The only technically feasible control option is combustion control for PM/PM1o/PM2s.

5.9.34 Steps 4 and 5. Evaluate the Most Effective Control Technologies and
Proposed BACT for PM/PM1o/PM2.5

Since add-on controls are not feasible on such a small gas-fired unit, combustion control was selected as
BACT for PM/PM1o/PM. s from the auxiliary boiler at an emission rate of 0.01 Io/MMBtu.

5.9.4 BACT for Volatile Organic Compounds - Auxiliary Boiler

The following sections outline the top-down steps for VOC emissions from the auxiliary boiler.

5.9.4.1 Step 1. Identify Potential Control Strategies

The RBLC does not list add-on controls in the BACT determinations for control of VOC emissions from
auxiliary boiler. As with the turbine, good combustion control will help control emissions of VOC from
the auxiliary boiler. An oxidation catalyst system may be available to control VOC and CO emissions
from the auxiliary boiler, with two VOC entries listed as BACT for VOC emissions. Emission rates vary
from the various sized auxiliary boiler, but at 100 MMBtu/hr approximate size, the lowest emission limit

is 0.005 Ib/MMBtu, with good combustion practices.

5.9.4.2 Step 2. Identify Technically Feasible Control Technologies
The primary methods for controlling VOC emissions are evaluated for technical feasibility in the

following sections.

5.94.21 Oxidation Catalyst System

One control vendor has indicated that an oxidation catalyst system may be used on an auxiliary boiler this
size. The oxidation catalyst system is an add-on control that converts CO and VOC to CO- by use of a
catalyst. Section 5.4.2.2 describes the oxidation catalyst system for gas-fired units. Due to the size of the

auxiliary boiler, the exhaust gases do not need to be heated before going to the catalyst.

An oxidation catalyst system is considered technically feasible for the auxiliary boiler; one vendor

has provided a quote for this system.

5.9.4.2.2 Combustion Control
“Good combustion practices” include operational and design elements to control the amount and
distribution of excess air in the flue gas to confirm that there is enough oxygen present for complete

combustion.
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Good combustion practices are a technically feasible method of controlling VOC emissions from the

proposed auxiliary boiler.

5.94.3 Step 3. Rank the Technically Feasible Control Technologies
The technically feasible VOC control technologies for the 100 MMBtu/hr auxiliary boiler are ranked by

control effectiveness in Table 5-28.

Table 5-28: Ranking of VOC Control Technologies for the Auxiliary Boiler

Reduction Controlled Emission Level
Control Technology (%) (Ib/MMBtu)
Oxidation catalyst 502 0.0027
Combustion control Not applicable (baseline) 0.005

Source: Based on AP-42
(a) Control efficiencies were obtained from a vendor based on preliminary design and is consistent
with other project oxidation catalyst control efficiencies. See Appendix F for vendor information.

5944 Step 4. Evaluate the Most Effective Control Technologies

Technically feasible control technology was evaluated for energy, environmental, and economic impacts.

59441 Oxidation Catalyst

Energy and Environmental Impacts

Energy and environmental impacts of an oxidation catalyst are discussed in Section 5.4.4.1.

Economic Impacts

The control cost analysis for an oxidation catalyst system for the auxiliary boiler is displayed in Appendix
E and are the same as those provided for the CO BACT analysis. An oxidation catalyst system for this
size unit would require a total capital investment of $147,225. The annual costs of operating this
oxidation catalyst system would be $80,801. On an annual basis, only 14.6 tons per year of CO along
with 1.2 tons per year of VOC would be removed at a cost of almost $5,125 per ton of pollutants

removed, based on unlimited operation (8,760 hours per year).

The cost is considered economically feasible for an oxidation catalyst system; therefore, an

oxidation catalyst for control of VOC emissions from the auxiliary boiler is considered as BACT.

5.94.5 Step 5. Proposed BACT for VOC
Since add-on controls are economically feasible for VOC, an oxidation catalyst and combustion control
was selected as BACT for VOC from the auxiliary boiler at an emission rate of 0.0027 Ib/MMBtu.
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BACT for VOC emissions from the auxiliary boiler is an oxidation catalyst and good combustion

practices.

5.9.5 BACT for Sulfuric Acid Mist — Auxiliary Boiler

The following sections outline the top-down steps for H.SO. emissions from the auxiliary boiler.

5.9.51 Step 1-5 Identify, Rank and Select BACT
There are no add-on control technologies for controlling H.SO. emissions from an auxiliary boiler. As
with the combustion turbine, using low sulfur fuel and controlling combustion is the only technologically

feasible control option.

BACT is use of lower sulfur fuel and good combustion practices. This will achieve an emission rate of

0.01 pounds per hour of H,SO4 from the auxiliary boiler.

5.9.6 BACT for Greenhouse Gases - Auxiliary Boiler (Steps 1-5)

The auxiliary boiler will be fired exclusively on natural gas, is rated at 100 MMBtu/hr, and will be
permitted to be fired a total of 8,760 hours per year. GHG emissions from this unit are estimated to be on
the order of 51,289 tons COze per year. The basic GHG BACT reasoning presented for the turbine
essentially applies to this boiler as well. The Owners propose that GHG BACT for this boiler will be the

following:

o Use of clean fuels (exclusive use of natural gas)

e Requiring the Owners to maintain the unit according to the manufacturer’s specifications, and to
operate the unit in the most efficient manner possible, i.e. good combustion practices.

e Tune the unit every two years according to the manufacturer’s specifications.

o Record the annual hours of operation and annual fuel use and report the GHG emissions annually.

The GHG emissions from this unit may be included in the facility-wide annual GHG limit.

5.9.7 BACT for Opacity - Auxiliary Boiler

The following sections outline the top-down steps for opacity emissions from the auxiliary boiler.

5.9.71 Step 1. Identify Potential Control Strategies

Opacity is not a discrete pollutant and cannot be measured using mass emissions rate criteria (e.g., Ib/hr).
Therefore, a typical top-down BACT economic analysis that evaluated effectiveness on a $/ton basis
cannot be conducted on opacity. Rather, the opacity BACT determination should focus on pollutants in
the flue gas that contribute to opacity. These pollutants include PM, NOy, SOz, and H,SO4. BACT
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determinations have been done for PM, NOy and H2SO; for this auxiliary boiler. Units firing fuels with

low ash content and high combustion efficiency exhibit correspondingly low exhaust opacity.

5.9.7.2 Step 2. Identify Technically Feasible Control Technologies

The Owners have prepared a detailed BACT evaluation for pollutants that potentially contribute to
opacity. Based on these BACT evaluations, the Owners have identified the following control technologies
as technically feasible: SCR and combustion control for NOy control; and low ash, low sulfur fuel and
combustion control for PM and H,SO, control. These technologies represent BACT for the criteria

pollutants and will also minimize opacity.

5.9.7.3 Step 3. Rank the Technically Feasible Control Technologies
Based on these BACT evaluations, the Owners have ranked the following feasible control technologies
for opacity: (1) combustion control, (2) clean fuels. The Owners have determined that the use of low ash,

low sulfur fuel and combustion control combine to rank as the top option for opacity control.

5.9.74 Step 4. Evaluate the Most Effective Control Technologies
The energy, environmental, and economic impacts of the feasible control technologies are described in

their respective BACT analysis.

5.9.7.5 Step 5. Proposed Opacity BACT Determination
BACT for exhaust opacity will include the use of combustion control for NOx control and the use of low
ash, low sulfur fuel and combustion control for PM and H,SO4 control. The combination of these control

technologies represents BACT for opacity for the auxiliary boiler.

5.10 BACT for Greenhouse Gases (GHG) — SFes-Containing Circuit Breakers (F03)
Previously submitted BACT Sections, post application submittals, and updated references to the BACT
analysis sections for the SFs-containing circuit breakers are presented in Table 5-29. The updated circuit
breaker BACT analysis shows that the BACT determination in the original application and PSD permit

remain valid.
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Table 5-29: SF6-Containing Circuit Breakers BACT Analysis References

Description Previous Application Reference Sl?;rz?trra?igigfi‘:)n
. 5.0 BACT

BACT Analysis Steps 1to 5 December 2018 Submittal 5.0 BACT
Table 2-4 Table D-7,

RBLC December 2018 Submittal Appendix D

B Table D-7 Addendum,
Appendix D
. September 1, 2020 Appendix F - Additional

Evaluation of leakage rate letter submittal to WDNR Information

SFs is a very potent GHG with a GWP of 22,800, which means that it is 22,800 times more potent as a
GHG than CO,. SFs is a gaseous dielectric used in circuit breakers. The Project is expected to have three
345-kV circuit breakers and two 19-kV circuit breakers that will all contain small amounts of SF.
Leakage is expected to be minimal and is expected to occur only as a result of circuit interruption and at

extremely low temperatures.

Emissions of SFs from the circuit breakers are shown in Appendix C. Annual potential to emit emissions
of SFe from the circuit breakers were based on maximum leakage rate of 0.5 percent per year, the amount
of SFe in each size of circuit breaker, and the GWP. Project potential emissions of CO.e leakage from all

proposed circuit breakers combined are estimated to be 120 tons per year.
The following sections outline the top-down steps for GHG emissions from the SFs-circuit breakers.

5.10.1 Step 1 and Step 2. Identify Potential Control Strategies and Eliminate

Technologically Infeasible Options

The first steps in a top-down BACT analysis are to determine the potential control strategies and then
determine if the control strategy is technically feasible for the Project. There are no add-on control
technologies for SFs; only inherent controls are available. The following control strategies have been

identified and considered in determining BACT for SFs emissions from circuit breakers:
1. Use state-of-the-art SFs technology with leak detection systems to limit fugitive emissions.

The use of state-of-the-art gas-filled circuit breakers using SFs with leak detection to limit
fugitive emissions is the proposed control option. Modern circuit breakers are designed as a
totally enclosed-pressure system with far lower potential for SFs emissions than older circuit
breakers. The current International Electrotechnical Commission (IEC) standards are that new

equipment be built to low leakage limits (less than 0.5 percent per year) (Blackman, et al., 2019).
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The effectiveness of these leak-tight closed systems is further enhanced by equipping them with
an alarm that provides a warning when SFs has leaked from the breaker. Therefore, this type of
technology is available to limit emissions, is feasible for use, and is the baseline established for
this BACT analysis.

2. Substitution of another, non-greenhouse-gas substance for SFe such as the use of a different
dielectric oil or compressed air (air-blast) circuit breaker as the dielectric material in the

breakers.

One alternative to SFs would be the use of a dielectric oil or compressed air (air-blast) circuit
breakers, which historically were used in high-voltage installations prior to the development of
SF¢ breakers. SFg has become the predominant insulator and arc quenching substance in circuit
breakers today because of its superior capabilities over oil and air-blast circuit breakers. The main
drawback to oil and air-blast breakers are that these types of breakers require significantly larger
equipment to replicate the same insulating and arc-quenching capabilities of the SFs breakers and
air-blast breakers can have significant noise impacts to nearby residences. This type of
technology is not feasible for use here, however, because oil breakers are no longer available
from vendors, other than as used equipment. According to vendors, air-blast breakers are
available only for breakers below 69-kV currently, but were also not available for the very small
19-kV circuit breakers also proposed for this Project. Therefore, oil and air-blast breakers are not

available control technology for circuit breakers proposed for the Project.

3. Use an emerging technology to replace SF¢ with a material that has similar dielectric and

arc-quenching properties, but without the drawbacks of oil and air-blast breakers.

The availability of emerging technology alternatives to SFs was researched. According to the
most recent report released by the EPA SFe Partnership, there is no clear alternative to SFe (EPA,
2015). Research and development efforts have been focused on finding substitutions for SFs that
have comparable insulating and arc quenching properties in high-voltage applications (U.S.
Climate Change Technology Program, 2003). Most studies have concluded “there is no
replacement gas immediately available to use as an SFg substitute” for high-voltage applications
(Siemens Industry, Inc., 2013). Therefore, the alternative to use an emerging technology to

replace SFs is not an available control technology.

Table 5-30 displays the control options and feasibility for SFs.
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Table 5-30. Summary of Potential GHG Control Technologies

GHG Technology Evaluation Status
State-of-the-art SFs technology with leak detection systems Considered and applied
Oil/air-blast circuit breakers Considered (Not Feasible)
Use of emerging technology to replace SFs Considered (Not Feasible)

5.10.2 Step 3. Rank the Technically Feasible Control Technologies

Table 5-31 presents the ranked technically feasible control options.

Table 5-31. GHG Technology Rankings for Circuit Breaker Equipment Leaks

Emission Rate Emissions Reduction
Control Technology (short tons CO.e/year) | (short tons CO.elyear)
State-of-the-art S'.:G technology with 120 N/A
leak detection systems

5.10.3 Step 4. Evaluate the Most Effective Control Technologies
The next step is to review each of the technically feasible control options for environmental, energy, and

economic impacts.

5.10.3.1 Environmental, Energy, and Economic Feasibility of Control Options
Purchasing leak detection systems for the circuit breakers will come with a cost: however, the costs are

not considered not economically feasible for this Project.

Further information was provided to WDNR that confirms the circuit breakers selected are consistent with
the best that is presently available and are ‘state of the art’ and addresses why a 0.1 percent leakage rate is
not achievable. This additional information letter submitted to the WDNR on September 1, 2020 is

included in Appendix F for reference.

5.10.4 Step 5. GHG BACT Emission Limitation

The proposed BACT for the circuit breakers consists of the following:

o State-of-the-art enclosed-pressure SFg circuit breakers with a guaranteed loss rate of 0.5 percent
by weight or less by year; and

e Low-pressure detection system with alarm system
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A review of the RBLC for circuit breakers containing SFs (most of them combined-cycle plants) have a
similar or the same BACT determination. As shown in Appendix D, a leak detection rate of 0.5 percent

from enclosed pressured design with leak detection alarms is BACT.

5.10.5 Compliance with GHG BACT for Circuit Breakers

Any SFs emissions from the circuit breakers will be fugitive emissions. Fugitive emissions are, by their
nature, very difficult to monitor directly, as they are not emitted from a discrete emission point.
Therefore, the Owners propose the following compliance demonstrations, recordkeeping and monitoring

requirements:

1. Follow manufacturer recommendations for maintenance and repair of the affected breakers, with
recovery and recycling of SFs removed during maintenance procedures.

2. Install a low-pressure detection system with an alarm system on each SFe circuit breaker to
measure pressure changes.

3. Create alarms based on the pressure readings in the breakers, so that leaks can be detected before
a substantial portion of SFs is lost.

4. Upon a detectable pressure drop that is 10 percent of the original pressure (accounting for
ambient air conditions), perform maintenance on a breaker to fix seals within 20 days of the
detection of the pressure drop.

5. Keep alog of all detected leaks and maintenance procedures potentially affecting SFs emissions
from circuit breakers that are part of this Project.

6. Foraperiod of at least 5 years, track and maintain records of annual SFs leakage amounts due to
breakers that are part of this Project. The leakage amounts will be assumed equal to the inventory

of SFe replaced in the breakers each calendar year.
These proposed work practices are consistent with the BACT determinations identified above.

5.11 BACT for Natural Gas Heaters (P04 and P05)

Previously submitted BACT Sections, post-application submittals, and updated references to the BACT
analysis sections for the natural gas heaters are presented in Table 5-32. The updated natural gas heaters
BACT analysis shows that the BACT determination in the original application and PSD permit remain
valid.
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Table 5-32: Natural Gas Heaters BACT Analysis References

Description Previous Application Reference St?;;?t':;??.;igfiln
December 2018 Submittal 5.0 BACT
BACT Analysis Steps 1to 5 i i
Y P Post application NTEC Response #15 Incorpora;e(ljllrlto Section
Table D-4, Appendix D Table D-4,
December 2018 Submittal Appendix D
RBLC
Addendum update Table D-4 Aqldendum
Appendix D
Tables E-3a, E-3b, E-4a, E-4b Appendix E
. December 2018 Submittal PP
Economic Tables
Table 1a & Table 1b Appendix E
Post application NTEC Response #15 PP

There are two natural gas heaters proposed as part of the Project. The heaters heat natural gas prior to
entering the facility and are fired by natural gas, a clean-burning fuel. Each heater is rated at 10.0
MMBtu/hr and is proposed to operate 8,760 hours per year each. The RBLC has limited information on
BACT conclusions for heaters (Appendix D). The RBLC tables also show high variability for emission

rates for each pollutant. For all pollutants, no add-on controls were listed because gas heaters are so small.

5.11.1 BACT for Nitrogen Oxides — Gas Heaters

The following sections outline the top-down steps for NOx emissions from the gas heaters.

5.11.1.1 Step 1. Identify Potential Control Strategies

There are no add-on NOy control techniques available for units of this size. Ultra-low NOy burners, low-
NOx burners, along with combustion controls, are listed as BACT in the RBLC for the gas heaters. NOy
emissions listed in the RBLC range from 0.013 to 0.2466 Ib/MMBtu for similar sized gas heater utilizing

low-NOy burners and combustion controls.

In discussions with vendors, multiple vendors stated that they cannot meet the 0.013 NOx emission rate
with low-NOx burners. It was determined that the emission rate of 0.013 Ib/MMBtu is in line with vendor

quotes for ultra-low-NOx burners.

The natural gas heaters installed for the Project will be equipped with low NOx burners. Since the vendor
has not been selected yet, the natural gas heater NOx emission factor listed in the application is based on
the emission factor listed in AP-42 Section 1.4, Table 1.4-1 for small boilers (<100 MMBtu/hr) controlled
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by low NOx burners. This value is consistent with other BACT units with low NOx burners listed in the
RBLC.

Because there are lower emission limits presented in the RBLC, vendors were contacted to determine
what NOx control options were available for natural gas heaters of this size. Low NOx burners are
standard on these natural gas heaters; however, to achieve the lower NOx levels reported in the RBLC, the
vendors stated that this would require ultra-low NOx burners. As such, the costs and emission guarantees
for ultra-low NOx burners were obtained from the vendors. As required by a top-down BACT analysis,

evaluation of this additional control was completed.

5.11.1.2 Step 2. Identify Technically Feasible Control Technologies
The primary methods for controlling NOx emissions are evaluated for technical feasibility in the

following sections.

511.1.21 SCR
Although the RBLC did not list any add-on control devices as BACT for a gas heater, one SCR vendor
said that they could provide an SCR for this size unit. The vendor’s removal efficiency for this size unit is

90 percent control of NOy.
As a result, an SCR system is technically feasible for the gas heaters.

5.11.1.2.2 Low-NOx Burners

Low-NOx burners are currently available from most gas heater manufacturers. This technology seeks to
reduce combustion temperatures, thereby reducing NOx. In a conventional combustor, the air and fuel are
introduced at an approximately stoichiometric ratio, and air/fuel mixing occurs at the flame front where
diffusion of fuel and air reaches the combustible limit. A lean premixed combustor design premixes the
fuel and air prior to combustion. Premixing results in a homogenous air/fuel mixture, which minimizes
localized fuel-rich pockets that produce elevated combustion temperatures and higher NO, emissions. A
lean air-to-fuel ratio approaching the lean flammability limit is maintained, and the excess air serves as a
heat sink to lower combustion temperatures, which lowers NOy formation. A pilot flame is used to

maintain combustion stability in this fuel-lean environment.

Low-NOy burners are available on the gas heaters and are considered both baseline and technically

feasible.
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5.11.1.2.3 Ultra-Low-NOx Burners

Ultra-low-NOy burners are available on the gas heaters and is considered technically feasible.

5.11.1.2.4 Combustion Control
“Good combustion practices” include operational and design elements to control the amount and
distribution of excess air in the flue gas to confirm that there is enough oxygen present for complete

combustion.
As a result, combustion control is considered baseline for the gas heaters and is technically feasible.

5.11.1.3 Step 3. Rank the Technically Feasible Control Technologies
The technically feasible NO, control technologies for the 10.0 MMBtu/hr gas heaters are ranked by

control effectiveness in Table 5-33.

Table 5-33: Ranking of NO, Control Technologies for the Gas Heaters

Controlled
Reduction Emission Level

Control Technology (%) (Ib/MMBtu)
SCR 90 0.0049
Ultra-low NOx burners 73 0.013

Low-NOy burners and Not applicable
. . 0.049
combustion control (baseline)

5.11.1.4 Step 4. Evaluate the Most Effective Control Technologies
Each technically feasible control technology was evaluated for energy, environmental, and economic

impacts. These impacts are discussed below for each control technology.

511141 SCR

Energy and Environmental Impacts

Energy and environmental impacts for an SCR system are discussed in Section 5.1.4.1.

Economic Impacts

The capital costs and annualized costs associated with an SCR system for each gas heater was evaluated
and the analysis is located in Appendix E. The total capital investment of installing an SCR system on the
gas heater is approximately $137,910. On an annual basis, the SCR system would cost approximately

$103,539, which results in a cost per ton of NOy removed of almost $53,604 while removing only 1.9 tons
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of NO, per year. Therefore, any control of NOy by add-on controls would result in costs that would not be

economical.

An SCR is not proposed as BACT for the gas heaters because it is not economically feasible.

5.11.1.4.2 Ultra-Low-NOx Burners and Combustion Control

Energy and Environmental Impacts

Ultra-low NOXx burners may decrease efficiency slightly on the natural gas heaters; however, these

impacts are not significant.

Economic Impacts

The economic impacts of installing an ultra-low-NOx burner on the natural gas heaters were evaluated.
The capital costs and annualized costs associated with installing ultra-low-NOx burners on the natural gas
heaters are in Appendix E. The total capital investment of installing ultra-low-NOx burners on each
natural gas heater is approximately $25,990. On an annual basis, the ultra-low-NOx burners would cost
$22,526 which results in a cost per ton of NOx removed of approximately $13,187 while removing only
an additional 1.7 tons of NOx per year over the standard low-NOx burners. Installing and operating ultra-

low-NOx burners results in costs that are economically infeasible.

5.11.1.4.3 Low-NOx Burners and Combustion Control
Because the low-NOx burners come standard on most gas heaters and combustion control is accomplished
through operation of the gas heater, there are no incremental energy, environmental, or economic impacts

associated with these controls.

5.11.1.5 Step 5. Proposed NOx Gas Heaters BACT Determination
Low-NOx burners and combustion control was selected as BACT for the gas heaters; add-on controls are
not practical on this small unit since the economic impacts are high. The low-NOx burners can achieve an

emission rate of 0.049 Ib/MMBtu during steady state operation.

5.11.2 BACT for Carbon Monoxide — Gas Heaters

The following sections outline the top-down steps for CO emissions from gas heaters.

5.11.2.1 Step 1. Identify Potential Control Strategies
The RBLC does not list add-on controls for gas heater in the BACT determinations for control of CO
emissions from gas heaters; however, one control vendor has indicated that an oxidation catalyst system

may be used on a gas heater this size. As with the combustion turbines, good combustion control will help
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control emissions of CO from the gas heaters. CO emissions listed in the RBLC range from 0.0075 to
0.1108 Ib/MMBtu for similar sized gas heater utilizing combustion controls and clean fuels. A majority of
the gas heaters listed in the RBLC that are less than 0.08 Ib/MMBtu are much larger than the proposed

gas heaters for this Project.

5.11.2.2 Step 2. Identify Technically Feasible Control Technologies
The primary methods for controlling CO emissions are evaluated for technical feasibility in the following

sections.

5.11.2.2.1 Oxidation Catalyst System
One control vendor has indicated that an oxidation catalyst system may be used on a gas heater this size.
The oxidation catalyst system is an add-on control that converts CO and VOC to CO- by use of an

oxidation catalyst. Section 5.2.2.2 describes the oxidation catalyst system for gas-fired units.

An oxidation catalyst system is considered technically feasible for the gas heaters; one vendor has

provided a quote for this system.

5.11.2.2.2 Combustion Control
“Good combustion practices” include operational and design elements to control the amount and
distribution of excess air in the flue gas to confirm that there is enough oxygen present for complete

combustion.

Good combustion practices are a technically feasible method of controlling CO emissions from the

gas heaters.

5.11.2.3 Step 3. Rank the Technically Feasible Control Technologies
The technically feasible CO control technologies for the 10.0 MMBtu/hr gas heaters are ranked by control

effectiveness in Table 5-34.

Table 5-34: Ranking of CO Control Technologies for the Gas Heaters

Reduction Controlled Emission Level
Control Technology (%) (Ib/MMBtu)
Oxidation catalyst 90 0.008
Combustion control Not applicable (baseline) 0.08
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5.11.2.4 Step 4. Evaluate the Most Effective Control Technologies
Each technically feasible control technology was evaluated for energy, environmental, and economic

impacts. These impacts are discussed below for each control technology.

5.11.2.4.1 Oxidation Catalyst

Energy and Environmental Impacts

Energy and environmental impacts of an oxidation catalyst are discussed in Section 5.2.4.1.

Economic Impacts

The control cost analysis for an oxidation catalyst system for the gas heater is displayed in Appendix E.
An oxidation catalyst system for this size unit would require a total capital investment of $33,582. The
annual costs of operating this oxidation catalyst system would be $34,849. On an annual basis, only 3.2
tons per year of CO along with 0.07 tons per year of VOC would be removed at a cost of almost $10,550

per ton of pollutants removed.

The cost is considered economically infeasible; therefore, an oxidation catalyst for control of CO

emissions from the gas heaters is not considered BACT.

5.11.2.5 Step 5. Proposed BACT for CO
Since add-on controls are not feasible on such a small gas-fired unit, combustion control was selected as
BACT for CO fromthe gas heaters at an emission rate of 0.08 Ib/MMBtu.

BACT for CO emissions from the gas heaters is good combustion practices.

5.11.3 BACT for Particulate Matter — Gas Heaters

The following sections outline the top-down steps for PM/PM1o/PM. s emissions from gas heaters.

5.11.3.1 Step 1. Identify Potential Control Strategies
The RBLC does not list any control strategies other than good combustion practices and low ash fuel
(natural gas). No add-on controls were identified for significant removal of these pollutants from the gas

heater exhaust.

5.11.3.2 Step 2. Identify Technically Feasible Control Technologies

The only technically feasible control option is combustion control for PM/PM1o/PMs.

5.11.3.3 Step 3. Rank the Technically Feasible Control Technologies

The only technically feasible control option is combustion control for PM/PM1¢/PM2s.
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5.11.3.4 Steps 4 and 5. Evaluate the Most Effective Control Technologies and
Proposed BACT for PM/PM+10/PM2.5

Since add-on controls are not feasible on such a small gas-fired unit, combustion control was selected as
BACT for PM/PM1o/PM_ 5 from the gas heaters at an emission rate of 0.01 Ib/MMBtu.

5.11.4 BACT for Volatile Organic Compounds — Gas Heaters

The following sections outline the top-down steps for VOC emissions from gas heaters.

5.11.4.1 Step 1. Identify Potential Control Strategies

The RBLC does not list add-on controls for gas heaters in the BACT determinations for control of VOC
emissions; however, one control vendor has indicated that an oxidation catalyst system may be used on a
gas heater this size. As with the combustion turbines, good combustion control will help control

emissions of VOC from the gas heaters.

5.11.4.2 Step 2. Identify Technically Feasible Control Technologies
The primary methods for controlling VOC emissions are evaluated for technical feasibility in the

following sections.

5.11.4.21 Oxidation Catalyst System
One control vendor has indicated that an oxidation catalyst system may be used on a gas heater this size.
The oxidation catalyst system is an add-on control that converts CO and VOC to CO- by use of a catalyst.

Section 5.4.2.2 describes the oxidation catalyst system for gas-fired units.

An oxidation catalyst system is considered technically feasible for the gas heaters; one vendor has

provided a quote for this system.

5.11.4.2.2 Combustion Control
“Good combustion practices” include operational and design elements to control the amount and
distribution of excess air in the flue gas to confirm that there is enough oxygen present for complete

combustion.

Good combustion practices are a technically feasible method of controlling VOC emissions from the

gas heaters.
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5.11.4.3 Step 3. Rank the Technically Feasible Control Technologies
The technically feasible VOC control technologies for the 10.0 MMBtu/hr gas heaters is ranked by

control effectiveness in Table 5-35.

Table 5-35: Ranking of VOC Control Technologies for the Gas Heaters

Reduction Controlled Emission Level
Control Technology (%) (Ib/MMBtu)
Oxidation catalyst 30 0.0038
Combustion control Not applicable (baseline) 0.005

Each technically feasible control technology was evaluated for energy, environmental, and economic

impacts. These impacts are discussed below for each control technology.

5.11.4.4 STEP 4. Evaluate the Most Effective Control Technologies
Each technically feasible control technology was evaluated for energy, environmental, and economic

impacts. These impacts are discussed below for each control technology.

5.11.44.1 Oxidation Catalyst

Energy and Environmental Impacts

Energy and environmental impacts of an oxidation catalyst are discussed in Section 5.4.4.1.

Economic Impacts

The control cost analysis for an oxidation catalyst system for the gas heater is displayed in Appendix E.
An oxidation catalyst system for this size unit would require a total capital investment of $33,582. The

annual costs of operating this oxidation catalyst system would be $34,849. On an annual basis, only 3.2
tons per year of CO along with only 0.07 tons per year of VOC would be removed at a cost of almost

$10,550 per ton of pollutants removed.

The cost is considered economically infeasible; therefore, an oxidation catalyst for control of VOC

emissions from the gas heaters is not considered BACT.

5.11.45 STEP 5. Proposed BACT for VOC
Since add-on controls are not feasible on such a small gas-fired unit, combustion control was selected as
BACT for VOC fromthe gas heaters at an emission rate of 0.005 Ib/MMBtu.

BACT for VOC emissions from the gas heaters is good combustion practices.
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5.11.5 BACT for Sulfuric Acid Mist — Gas Heaters

The following sections outline the top-down steps for H.SO4 emissions from the gas heaters.

5.11.5.1 Step 1-5 Identify, Rank and Select BACT
There are no add-on control technologies for controlling H.SO. emissions from a gas heater. As with the
combustion turbines, using low sulfur fuel and controlling combustion is the only technologically feasible

control option.

BACT is use of lower sulfur fuel and good combustion practices. This will achieve an emission rate of

3.9 x 107 tons per year of H,SO, from each of the gas heaters.

5.11.6 BACT for Greenhouse Gases — Gas Heaters (Steps 1-5)

The gas heaters as proposed will be fired exclusively on natural gas and used to pre-heat natural gas fuel
to facilitate start-up. The units are each rated at approximately 10.0 MMBtu/hr and will be permitted to be
fired a total of 8,760 hours per year each. GHG emissions from this unit are estimated to be on the order
of 5,129 tons COze per year, each. These GHG emissions are also de minimis, when compared to the
turbine GHG emissions or the facility total GHG emissions. The basic GHG BACT reasoning presented
for the turbines essentially applies to this heater as well. The Owners propose that GHG BACT for these

units will be the following:

Use of clean fuels (exclusive use of natural gas)

Requiring the Owners to maintain the unit according to the manufacturer’s specifications, and to
operate the unit in the most efficient manner possible, i.e. good combustion practices

e Tune the unit every two years according to the manufacturer’s specifications

e Record the annual hours of operation and annual fuel use and report the GHG emissions annually.

The GHG emissions from this unit may be included in the facility-wide annual GHG limit.

5.11.7 BACT for Opacity - Gas Heaters

The following sections outline the top-down steps for opacity emissions from gas heaters.

5.11.7.1 Step 1. Identify Potential Control Strategies

Opacity is not a discrete pollutant and cannot be measured using mass emissions rate criteria (e.g., Ib/hr).
Therefore, a typical top-down BACT economic analysis that evaluated effectiveness on a $/ton basis
cannot be conducted on opacity. Rather, the opacity BACT determination should focus on pollutants in
the flue gas that contribute to opacity. These pollutants include PM, NOy, SOz, and H,SO4. BACT
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determinations have been done for PM, NOy and H>SO; for the gas heaters. Units firing fuels with low

ash content and high combustion efficiency exhibit correspondingly low exhaust opacity.

5.11.7.2 Step 2. Identify Technically Feasible Control Technologies

The Owners have prepared a detailed BACT evaluation for pollutants that potentially contribute to
opacity. Based on these BACT evaluations, the Owners have identified the following control technologies
as technically feasible: SCR and combustion control for NOy control; and low ash, low sulfur fuel and
combustion control for PM and H,SO, control. These technologies represent BACT for the criteria

pollutants and will also minimize opacity.

5.11.7.3 Step 3. Rank the Technically Feasible Control Technologies
Based on these BACT evaluations, the Owners have ranked the following feasible control technologies
for opacity: (1) combustion control, (2) clean fuels. The Owners have determined that the use of low ash,

low sulfur fuel and combustion control combine to rank as the top option for opacity control.

5.11.7.4 Step 4. Evaluate the Most Effective Control Technologies
The energy, environmental, and economic impacts of the feasible control technologies are described in

their respective BACT analysis.

5.11.7.5 Step 5. Proposed Opacity BACT Determination
BACT for exhaust opacity will include the use of combustion control for NOx control and the use of low
ash, low sulfur fuel and combustion control for PM and H,SO4 control. The combination of these control

technologies represents BACT for opacity for the gas heaters.

5.12 BACT Analysis for Emergency Diesel Fire Pump (P06)

Previously submitted BACT Sections, post application submittals, and updated references to the BACT
analysis sections for the emergency diesel fire pump are presented in Table 5-36. The updated emergency
diesel fire pump BACT analysis shows that the BACT determination in the original application and PSD

permit remain valid.

Nemadji Trail Energy Center 5-69 Burns & McDonnell



PSD Air Construction Permit Application Revision 0 Best Available Control Technology Analysis

Table 5-36: Emergency Diesel Fire Pump BACT Analysis References

. . v December 2021
Description Previous Application Reference Submittal Location
5.0 BACT
. December 2018 Submittal 5.0 BACT
BACT Analysis Steps 110 5 Incorporated into Section
Post application NTEC Response #18 P 5123

Appendix D, Table D-6 ] ]
December 2018 Submittal Appendix D, Table D-6
Table D-6 Addendum,

Appendix D

RBLC

. Table 1 and Table 2 .
Economic Tables Post application NTEC Response #11 Appendix E

One 282-hp emergency diesel-fired fire pump will be installed for the Project. The emergency diesel fire
pump will be limited to 500 hours per year (100 hours per year for testing and maintenance purposes) and
will utilize ultra-low sulfur transportation-grade distillate fuel oil, with a sulfur content of no more than
0.0015 weight percent. The emergency diesel fire pump will comply with the applicable NSPS
requirements. The RBLC has limited information on BACT conclusions for small engines such as the
emergency diesel fire pump (Appendix D). The RBLC tables also show high variability for emission rates
for each pollutant. For all pollutants, no add-on controls were listed because the add-on controls were

determined to not be economically feasible due to engine size.
BACT can be no less stringent than the NSPS Subpart I111 limits, which are discussed in Section 4.2.5.

5.12.1 BACT for Nitrogen Oxides — Emergency Diesel Fire Pump
The following sections outline the top-down steps for NOx emissions from the emergency diesel fire

pump.

5.12.1.1 Step 1. Identify Potential Control Strategies

For an emergency diesel fire pump that only operates 500 hours per year, there are no controls that are
available that would approach being cost effective. In addition, the fuel oil that is combusted would
quickly poison and/or foul an SCR catalyst in a short amount of operating time. For the purposes of this

BACT analysis, however, it is assumed that an SCR system may be technically feasible.

5.12.1.2 Step 2. Identify Technically Feasible Control Technologies
The primary methods for controlling NO, emissions are evaluated for technical feasibility in the following

sections.
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5121.21 SCR
The RBLC did not list any add-on control devices as BACT for the emergency diesel fire pump; however,

an SCR may be available for this size of engine.
As a result, an SCR system is considered technically feasible for the emergency diesel fire pump.

5.12.1.2.2 Combustion Control and Clean Fuels
“Good combustion practices” include operational and design elements to control the amount and
distribution of excess air in the flue gas to confirm that there is enough oxygen present for complete

combustion.

As a result, combustion control and clean fuels are considered baseline for the emergency diesel fire

pump and is technically feasible.

5.12.1.3 Step 3. Rank the Technically Feasible Control Technologies
The technically feasible NOy control technologies for the emergency diesel fire pump are ranked by

control effectiveness in Table 5-37.

Table 5-37: Ranking of NOx Control Technologies
for the Emergency Diesel Fire Pump

Control Reduction ControIILengImlssmn
Technology (%) (g/hp-hr)
SCR 90 0.30
Combustion Control . .
and Clean Euels Not applicable (baseline) 3.0

5.12.1.4 Step 4. Evaluate the Most Effective Control Technologies
Each technically feasible control technology was evaluated for energy, environmental, and economic

impacts. These impacts are discussed below for each control technology.

512141 SCR

Energy and Environmental Impacts

Energy and environmental impacts for an SCR system are discussed in Section 5.1.4.1.
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Economic Impacts

Because this unit will only operate 500 hours per year, a cost analysis is not needed to show that the cost
per ton of NOx removed would be economically infeasible. The emergency diesel fire pump will only

emit 0.47 tons per year of NOy, based on the annual 500-operating hour limitation.

Therefore, an SCR is not proposed as BACT because it is not economically feasible for the

emergency diesel fire pump.

5.12.1.4.2 Combustion Control and Clean Fuels
Combustion control is accomplished through operational control of the engines; therefore, there are no

energy, environmental, or economic impacts associated with this control.

5.12.1.5 Step 5. Proposed NOx Emergency Diesel Fire Pump BACT
Determination

Combustion control and clean fuels were selected as BACT for NO for the emergency diesel fire pump;
add-on controls are not practical on a unit this size, with limited operation, and the economic impacts are
high. The emergency diesel fire pump will be able to achieve 3.0 g/hp-hr of NOx emissions on an on-

going basis.

5.12.2 BACT for Carbon Monoxide — Emergency Diesel Fire Pump
The following sections outline the top-down steps for CO emissions from the emergency diesel fire

pump.

5.12.2.1 Step 1. Identify Potential Control Strategies

For an engine that only operates 500 hours per year for testing and maintenance, there are no controls that
are available that would even approach being cost effective. In addition, the fuel oil that is combusted
would quickly poison and/or foul an oxidation catalyst in a short amount of operating time. For the
purposes of this BACT analysis, however it is assumed that an oxidation catalyst may be technically

feasible.

5.12.2.2 Step 2. Identify Technically Feasible Control Technologies
The primary methods for controlling CO emissions are evaluated for technical feasibility in the following

sections.
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5.12.2.2.1 Oxidation Catalyst
The RBLC did not list any add-on control devices as BACT for the emergency diesel fire pump; however,

an oxidation catalyst may be available for this small engine size.

As a result, an oxidation catalyst system is considered technically feasible for the emergency diesel

fire pump.

5.12.2.2.2 Combustion Control
“Good combustion practices” include operational and design elements to control the amount and
distribution of excess air in the flue gas to confirm that there is enough oxygen present for complete

combustion.

As a result, combustion control is considered baseline for the emergency diesel fire pump and is

technically feasible.

5.12.2.3 Step 3. Rank the Technically Feasible Control Technologies
The technically feasible CO control technologies for the emergency diesel fire pump are ranked by

control effectiveness in Table 5-38.

Table 5-38: Ranking of CO Control Technologies
for the Emergency Diesel Fire Pump

Control Technolo Reduction Controlled Emission
9y (%) Level (g/hp-hr)
Oxidation Catalyst 90 0.26
Combustion Control Not applicable (baseline) 2.6

5.12.2.4 Step 4. Evaluate the Most Effective Control Technologies
Each technically feasible control technology was evaluated for energy, environmental, and economic

impacts. These impacts are discussed below for each control technology.

5.12.24.1 Oxidation Catalyst

Energy and Environmental Impacts

Energy and environmental impacts for an oxidation catalyst are discussed in Section 5.2.4.1.
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Economic Impacts

The control cost analysis for an oxidation catalyst system for the emergency fire pump is shown in
Appendix E. An oxidation catalyst system for this size unit would require a total capital investment of
$23,660. The annual costs of operating this oxidation catalyst system would be $5,838. On an annual
basis, only 0.32 tons per year of CO and 0.09 tons per year of VOC would be removed at a total cost of

$14,326 per ton of both pollutants removed, based on limited operation of 500 hours per year.

Keep in mind that normal operation for this unit will be testing and maintenance for less than one hour
per week and results costs for the add- on controls would be much, much higher. Even when considering
emergency operation for up to 500 hours per year, the cost for adding an oxidation catalyst to the
emergency fire pump is considered economically infeasible; therefore, an oxidation catalyst for control of
CO and VOC emissions from the emergency fire pump is not considered BACT. Additionally, since the
emergency fire pump will typically operate for less than one hour during routine maintenance and testing,
the emissions will be uncontrolled since it takes time for the catalyst to warm-up to optimal operating

temperature; therefore, an oxidation catalyst is not an effective control technology.

Therefore, an oxidation catalyst is not proposed as BACT because it is not economically feasible for

the emergency diesel fire pump.

5.12.2.4.2 Combustion Control
Combustion control is accomplished through operational control of the engine, therefore, there are no

energy, environmental, or economic impacts associated with this control.

5.12.2.5 Step 5. Proposed CO Emergency Diesel Fire Pump BACT
Determination

Combustion control was selected as BACT for CO for the emergency diesel fire pump; add-on controls
are not practical on this small unit with limited operation and economic impacts are high. The emergency

diesel fire pump will be able to achieve 2.6 g/hp-hr of CO emissions on an on-going basis.

5.12.3 BACT for Particulate Matter — Emergency Diesel Fire Pump
The following sections outline the top-down steps for particulate matter emissions from the emergency

diesel fire pump.

5.12.3.1 Step 1. Identify Potential Control Strategies
The RBLC does not list any control strategies other than good combustion practices and low ash fuel

(natural gas) for the emergency diesel fire pump.
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A diesel particulate filter was deemed technically infeasible for the fire pump as the National Fire
Protection Association, Underwriters Laboratories and Factory Mutual will not allow a particulate filter to
be installed on the exhaust stack of a fire pump. This is because it is possible for this filter to become

clogged, rendering the diesel engine inoperable.

No add-on controls were identified for significant removal of these pollutants from the engine’s exhaust.

5.12.3.2 Step 2. Identify Technically Feasible Control Technologies

The only technically feasible control option is combustion control for PM/PM1o/PMs.

5.12.3.3 Step 3. Rank the Technically Feasible Control Technologies
The technically feasible PM/PM1o/PM2 s control technologies for the emergency diesel fire pump are
ranked by control effectiveness in Table 5-39.

Table 5-39: Ranking of PM/PM+o/PM2.5 Control Technologies
for the Emergency Diesel Fire Pump

Control Technolo Reduction Controlled Emission
9y (%) Level (g/hp-hr)
Combustion Control and | Not applicable 0.15
Clean Fuels (baseline) '

5.12.3.4 Steps 4 and 5. Evaluate the Most Effective Control Technologies and
Proposed BACT for PM/PM+1o/PM2.5
Since no add-on controls were identified, combustion control with low ash fuel was selected as BACT for

PM/PM31o/PM 5 at an emission rate of 0.15 g/hp-hr for the emergency diesel fire pump.

5.12.4 BACT for Volatile Organic Compounds — Emergency Diesel Fire Pump

The following sections outline the top-down steps for VOC emissions from the emergency diesel fire

pump.

5.12.4.1 Step 1. Identify Potential Control Strategies

For an engine that only operates 500 hours per year for testing and maintenance, there are no controls that
are available that would even approach being cost effective. In addition, the fuel oil that is combusted
would quickly poison and/or foul the oxidation catalyst in a short amount of operating time. For the
purposes of this BACT analysis; however, it is assumed that an oxidation catalyst may be technically

feasible.
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5.12.4.2 Step 2. Identify Technically Feasible Control Technologies
The primary methods for controlling VOC emissions are evaluated for technical feasibility in the

following sections.

5.12.4.21 Oxidation Catalyst
Although the RBLC did not list any add-on control devices as BACT for the emergency diesel fire pump,

an oxidation catalyst may be available for this small engine.

As a result, an oxidation catalyst system is considered technically feasible for the emergency diesel

fire pump.

5.124.2.2 Combustion Control
“Good combustion practices” include operational and design elements to control the amount and
distribution of excess air in the flue gas to confirm that there is enough oxygen present for complete

combustion.

As a result, combustion control is considered baseline for the emergency diesel fire pump and is

technically feasible.

5.12.4.3 Step 3. Rank the Technically Feasible Control Technologies
The technically feasible VOC control technologies for the emergency diesel fire pump are ranked by

control effectiveness in Table 5-40.

Table 5-40: Ranking of VOC Control Technologies
for the Emergency Diesel Fire Pump

Control Technolo Reduction Controlled Emission
9y (%) Level (g/hp-hr)
Oxidation Catalyst 20 0.91
Combustion Control Not applicable (baseline) 1.1

5.12.4.4 Step 4. Evaluate the Most Effective Control Technologies
Each technically feasible control technology was evaluated for energy, environmental, and economic

impacts. These impacts are discussed below for each control technology.
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5.12.44.1 Oxidation Catalyst

Energy and Environmental Impacts

Energy and environmental impacts for an oxidation catalyst are discussed in Section 5.4.4.1.

Economic Impacts

The control cost analysis for an oxidation catalyst system for the emergency fire pump is shown in
Appendix E. An oxidation catalyst system for this size unit would require a total capital investment of
$23,660. The annual costs of operating this oxidation catalyst system would be $5,838. On an annual
basis, only 0.32 tons per year of CO and 0.09 tons per year of VOC would be removed at a total cost of

$14,326 per ton of both pollutants removed, based on limited operation of 500 hours per year.

Keep in mind that normal operation for this unit will be testing and maintenance for less than one hour
per week and results costs for the add- on controls would be much, much higher. Even when considering
emergency operation for up to 500 hours per year, the cost for adding an oxidation catalyst to the
emergency fire pump is considered economically infeasible; therefore, an oxidation catalyst for control of
CO and VOC emissions from the emergency fire pump is not considered BACT. Additionally, since the
emergency fire pump will typically operate for less than one hour during routine maintenance and testing,
the emissions will be uncontrolled since it takes time for the catalyst to warm-up to optimal operating

temperature; therefore, an oxidation catalyst is not an effective control technology.

Therefore, an oxidation catalyst is not proposed as BACT because it is not economically feasible for

the emergency diesel fire pump.

5.12.44.2 Combustion Control
Combustion control is accomplished through operational control of the engines; therefore, there are no

energy, environmental, or economic impacts associated with this control.

5.12.4.5 Step 5. Proposed VOC Emergency Diesel Fire Pump BACT

Determination
Combustion control was selected as BACT for VOC for the emergency diesel fire pump; add-on controls
are not practical on these small units with limited operation and economic impacts are high. The

emergency diesel fire pump will be able to achieve 1.1 g/hp-hr of VOC emissions on an on-going basis.

5.12.5 BACT for Sulfuric Acid Mist — Emergency Diesel Fire Pump

The following sections outline the top-down steps for H.SO. emissions from the emergency diesel fire

pump.
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5.12.5.1 Step 1-5 Identify, Rank and Select BACT
There are no add-on control technologies for controlling H.SO. emissions from a diesel fire pump. As
with the combustion turbine, using low sulfur fuel and controlling combustion is the only technologically

feasible control option.

BACT is use of lower sulfur fuel and good combustion practices. This will achieve an emission rate of

0.02 tons per year of H,SO,4 from the fire pump.

5.12.6 BACT for Greenhouse Gases — Emergency Diesel Fire Pump (Steps 1-5)
The emergency diesel fire pump is proposed to be used for no more than 500 hours per year. The design
of the engine is dictated by the manufacturer, not by the end-user. As such, the Project is limited to

commercially available options, which include those engines meeting EPA Tier 3 requirements.

Consistent with its rationale for the BACT determination for greenhouse gas emissions from the
combustion turbine, BACT for the emergency diesel fire pump involves selection of the most efficient
stationary emergency engine that can meet the facility’s needs. Total greenhouse gas emissions from the
emergency diesel fire pump are estimated at 80 tons CO-e per year. These greenhouse gas emissions are

also de minimis when compared to the turbine greenhouse gas emissions.

A Tier 3-certified engine is the most fuel-efficient option for these purposes. Further, because emissions
of greenhouse gases are directly correlated to operation of the unit, BACT requires that the engine shall
only be operated for maintenance, readiness testing, and during emergencies and other periods authorized

by the permitting agency and/or the permit.

Operation of the emergency diesel fire pump will be limited by permit conditions for reliability-and
maintenance related activities and the Owners will be required to keep records of the operation of the
emergency diesel fire pump and its fuel usage. Therefore, the Owners believe no additional conditions are

required to enforce this greenhouse gas BACT determination.

5.12.7 BACT for Opacity — Emergency Diesel Fire Pump

The following sections outline the top-down steps for opacity emissions from the emergency diesel fire

pump.

5.12.7.1 Step 1. Identify Potential Control Strategies
Opacity is not a discrete pollutant and cannot be measured using mass emissions rate criteria (e.g., Ib/hr).

Therefore, a typical top-down BACT economic analysis that evaluated effectiveness on a $/ton basis
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cannot be conducted on opacity. Rather, the opacity BACT determination should focus on pollutants in
the flue gas that contribute to opacity. These pollutants include PM, NOy, SO, and H,SO4. BACT
determinations have been done for PM, NOy and H>SO; for this emergency diesel fire pump. Units firing

fuels with low ash content and high combustion efficiency exhibit correspondingly low exhaust opacity.

5.12.7.2 Step 2. Identify Technically Feasible Control Technologies

The Owners have prepared a detailed BACT evaluation for pollutants that potentially contribute to
opacity. Based on these BACT evaluations, the Owners have identified the following control technologies
as technically feasible: SCR and combustion control for NOy control; and low ash, low sulfur fuel and
combustion control for PM and H,SO, control. These technologies represent BACT for the criteria

pollutants and will also minimize opacity.

5.12.7.3 Step 3. Rank the Technically Feasible Control Technologies
Based on these BACT evaluations, the Owners have ranked the following feasible control technologies
for opacity (1) combustion control, (2) clean fuels. The Owners have determined that the use of low ash,

low sulfur fuel and combustion control combine to rank as the top option for opacity control.

5.12.7.4 Step 4. Evaluate the Most Effective Control Technologies
The energy, environmental, and economic impacts of the feasible control technologies are described in

their respective BACT analysis.

5.12.7.5 Step 5. Proposed Opacity BACT Determination
BACT for exhaust opacity will include the use of combustion control for NOx control and the use of low
ash, low sulfur fuel and combustion control for PM and H.SO4 control. The combination of these control

technologies represents BACT for opacity.

5.13 BACT Analysis for Emergency Diesel Generator (P07)

Previously submitted BACT Sections, post application submittals, and updated references to the BACT
analysis sections for the emergency diesel generator are presented in Table 5-41. The updated emergency
diesel generator BACT analysis shows that the BACT determination in the original application and PSD

permit remain valid.

Table 5-41: Emergency Diesel Generator BACT Analysis References

o . S December 2021
Description Previous Application Reference Submittal Location
. 5.0 BACT
BACT Analysis Steps 1to 5 December 2018 Submittal 5.0 BACT
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Post application NTEC Response #18 Incorpora;e(lj?’lrgo Section
Appendix D, Table D-5 December Table D-5
2018 Submittal Appendix D
RBLC B Table D-5 Addendum
Appendix D
Table 3 and Table 4 Appendix E
. Post application NTEC Response #11 PP
Economic Tables
Table 2a and Table 2b Appendix E
Post application NTEC Response #17 PP

One 1,490 hp (1,112 kW) emergency diesel generator will be installed for the Project. The emergency
diesel generator will be limited to 500 hours per year (100 hours per year for testing and maintenance
purposes) and will utilize ultra-low sulfur transportation grade distillate fuel oil, with a sulfur content of
no more than 0.0015 weight percent. The emergency diesel generator will comply with the applicable
NSPS requirements. The RBLC has limited information on BACT conclusions for small engines such as
the emergency diesel generator (Appendix D). The RBLC tables also show high variability for emission
rates for each pollutant. For all pollutants, no add-on controls were listed because the add-on controls

were determined to not be economically feasible due to engine size.
BACT can be no less stringent than the NSPS Subpart 111 limits, which are discussed in Section 4.2.5.

A cost difference between a Tier 2 and Tier 4 engine as well as the associated dollar per ton of controlled
emissions was provided at the request of WDNR as part of the post application information requests. The

analysis is provided in Appendix E.

5.13.1 BACT for Nitrogen Oxides — Emergency Diesel Generator
The following sections outline the top-down steps for NOy emissions from the emergency diesel

generator.

5.13.1.1 Step 1. Identify Potential Control Strategies

For an emergency diesel generator that only operates 500 hours per year for testing and maintenance,
there are no controls that are available that would approach being cost effective. In addition, the fuel oil
that is combusted would quickly poison and/or foul an SCR catalyst in a short amount of operating time.
For the purposes of this BACT analysis, however it is assumed that an SCR system may be technically

feasible.
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5.13.1.2 Step 2. Identify Technically Feasible Control Technologies
The primary methods for controlling NO, emissions are evaluated for technical feasibility in the following

sections.

5.13.1.21 SCR
The RBLC did not list any add-on control devices as BACT for the emergency diesel generator; however,

an SCR may be available for this size of engine.

As a result, an SCR system is considered technically feasible for the emergency diesel generator.

5.13.1.2.2 Combustion Control
“Good combustion practices” include operational and design elements to control the amount and
distribution of excess air in the flue gas to confirm that there is enough oxygen present for complete

combustion.

As a result, combustion control is considered baseline for the emergency diesel generator and is

technically feasible.

5.13.1.3 Step 3. Rank the Technically Feasible Control Technologies
The technically feasible NOy control technologies for the emergency diesel generator are ranked by
control effectiveness in Table 5-42.

Table 5-42: Ranking of NO4 Control Technologies
for the Emergency Diesel Generator

Control Reduction ControIILe:vEImlssmn
Technology (%) (g/hp-hr)
SCR 90 0.48
Combustion Control | Not applicable (baseline) 4.8

5.13.1.4 Step 4. Evaluate the Most Effective Control Technologies
Each technically feasible control technology was evaluated for energy, environmental, and economic

impacts. These impacts are discussed below for each control technology.

5.13.1.41 SCR

Energy and Environmental Impacts

Energy and environmental impacts for an SCR system are discussed in Section 5.1.4.1.
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Economic Impacts

The capital costs and annualized costs associated with an SCR system for the emergency diesel
generator is shown in Appendix E. The total capital investment of installing an SCR system on the
emergency diesel generator is approximately $80,866. On an annual basis, the SCR system would
cost approximately $46,681, which results in a cost per ton of NOx removed of almost $14,592 while
removing only 3.3 tons of NOx per year, based on limited operation of 500 hours per year. Therefore,
any control of NOx by add-on controls would result in costs that would not be economical, even
when considering a maximum emergency use of up to 500 hours per year. In reality, the cost per ton
removed will be much less, knowing that this unit will only be tested for up to one hour per week.
Additionally, since the emergency diesel generator will typically operate for less than one hour
during routine maintenance and testing, the emissions will be uncontrolled since it takes time for the
SCR to warm-up to optimal operating temperature; therefore, a SCR is not an effective control
technology.

Therefore, an SCR is not proposed as BACT because it is not economically feasible for the

emergency diesel generator.

5.13.1.4.2 Combustion Control
Combustion control is accomplished through operational control of the engines; therefore, there are no

energy, environmental, or economic impacts associated with this control.

5.13.1.5 Step 5. Proposed NOx Emergency Diesel Generator BACT
Determination

Combustion control was selected as BACT for NOy for the emergency diesel generator; add-on controls
are not practical on a unit this size, with limited operation, and the economic impacts are high. The

emergency diesel generator will be able to achieve 4.8 g/hp-hr of NOx emissions on an on-going basis.

5.13.2 BACT for Carbon Monoxide — Emergency Diesel Generator

The following sections outline the top-down steps for CO emissions from the emergency diesel generator.

5.13.2.1 Step 1. Identify Potential Control Strategies
For an engine that only operates 500 hours per year for testing and maintenance, there are no controls that
are available that would even approach being cost effective. In addition, the fuel oil that is combusted

would quickly poison and/or foul the oxidation catalyst in a short amount of operating time. For the
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purposes of this BACT analysis, however it is assumed that an oxidation catalyst may be technically

feasible.

5.13.2.2 Step 2. Identify Technically Feasible Control Technologies
The primary methods for controlling CO emissions are evaluated for technical feasibility in the following

sections.

5.13.2.2.1 Oxidation Catalyst
The RBLC did not list any add-on control devices as BACT for the emergency diesel generator; however,

an oxidation catalyst may be available for this small engine size.

As a result, an oxidation catalyst system is considered technically feasible for the emergency diesel

generator.

5.13.2.2.2 Combustion Control
“Good combustion practices” include operational and design elements to control the amount and
distribution of excess air in the flue gas to confirm that there is enough oxygen present for complete

combustion.

As a result, combustion control is considered baseline for the emergency diesel generator and is

technically feasible.

5.13.2.3 Step 3. Rank the Technically Feasible Control Technologies
The technically feasible CO control technologies for the emergency diesel generator are ranked by control
effectiveness in Table 5-43.

Table 5-43: Ranking of CO Control Technologies
for the Emergency Diesel Generator

Control Technolo Reduction Controlled Emission
9y (%) Level (g/hp-hr)
Oxidation Catalyst 90 0.26
Combustion Control Not applicable (baseline) 2.6

5.13.2.4 Step 4. Evaluate the Most Effective Control Technologies
Each technically feasible control technology was evaluated for energy, environmental, and economic

impacts. These impacts are discussed below for each control technology.
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5.13.2.4.1 Oxidation Catalyst

Energy and Environmental Impacts

Energy and environmental impacts for an oxidation catalyst are discussed in Section 5.2.4.1.

Economic Impacts

Because the emergency diesel generator only operates for 500 hours per year for testing and maintenance,
a cost analysis is not needed to show that the cost per ton of CO removed would be economically
infeasible. The emergency diesel generator will only emit 2.15 tons per year of CO, based on the annual

500 operating hour limitation.

Therefore, an oxidation catalyst is not proposed as BACT because it is not economically feasible for

the emergency diesel generator.

5.13.24.2 Combustion Control
Combustion control is accomplished through operational control of the engine, therefore, there are no

energy, environmental, or economic impacts associated with this control.

5.13.2.5 Step 5. Proposed CO Emergency Diesel generator BACT Determination
Combustion control was selected as BACT for CO for the emergency diesel generator; add-on controls
are not practical on this small unit with limited operation and economic impacts are high. The emergency

diesel generator will be able to achieve 2.6 g/hp-hr of CO emissions on an on-going basis.

5.13.3 BACT for Particulate Matter — Emergency Diesel Generator
The following sections outline the top-down steps for PM/PM1o/PM. s emissions from the emergency

diesel generator.

5.13.3.1 Step 1. Identify Potential Control Strategies

The RBLC does not list any control strategies other than good combustion practices and low ash fuel
(natural gas) for the emergency diesel generator. Vendors have stated there is no precedent for a
particulate filter on an emergency diesel generator; therefore, a diesel particulate filter is considered

experimental control technology not viable for the diesel generator.
No add-on controls were identified for significant removal of these pollutants from the engine’s exhaust.

5.13.3.2 Step 2. Identify Technically Feasible Control Technologies

The only technically feasible control option is combustion control for PM/PM1o/PMs.
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5.13.3.3 Step 3. Rank the Technically Feasible Control Technologies
The technically feasible PM/PM1o/PM2 s control technologies for the emergency diesel generator are

ranked by control effectiveness in Table 5-44.

Table 5-44: Ranking of PM/PM+,/PM2.s Control Technologies
for the Emergency Diesel Generator

Control Technolo Reduction Controlled Emission
9y (%) Level (g/hp-hr)
Combustion Control Not appl_lcable 0.15
(baseline)

5.13.3.4 Steps 4 and 5. Evaluate the Most Effective Control Technologies and
Proposed BACT for PM/PM+10/PM2.5
Since no add-on controls were identified, combustion control with low ash fuel was selected as BACT for

PM/PM10/PM 5 at an emission rate of 0.15 g/hp-hr for the emergency diesel generator.

5.13.4 BACT for Volatile Organic Compounds — Emergency Diesel Generator
The following sections outline the top-down steps for VOC emissions from the emergency diesel

generator.

5.13.4.1 Step 1. Identify Potential Control Strategies

For an engine that only operates 500 hours per year for testing and maintenance, there are no controls that
are available that would even approach being cost effective. In addition, the fuel oil that is combusted
would quickly poison and/or foul the oxidation catalyst in a short amount of operating time. For the
purposes of this BACT analysis, however it is assumed that an oxidation catalyst may be technically

feasible.

5.13.4.2 Step 2. Identify Technically Feasible Control Technologies
The primary methods for controlling VOC emissions are evaluated for technical feasibility in the

following sections.

5.13.4.21 Oxidation Catalyst
Although the RBLC did not list any add-on control devices as BACT for the emergency diesel generator,

an oxidation catalyst may be available for this small engine.

As a result, an oxidation catalyst system is considered technically feasible for the emergency diesel

generator.
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5.13.4.2.2 Combustion Control
“Good combustion practices” include operational and design elements to control the amount and
distribution of excess air in the flue gas to confirm that there is enough oxygen present for complete

combustion.

As a result, combustion control is considered baseline for the emergency diesel generator and is

technically feasible.

5.13.4.3 Step 3. Rank the Technically Feasible Control Technologies
The technically feasible VOC control technologies for the emergency diesel generator are ranked by

control effectiveness in Table 5-45.

Table 5-45: Ranking of VOC Control Technologies
for the Emergency Diesel Generator

Control Technolo Reduction Controlled Emission
9y (%) Level (g/hp-hr)
Oxidation Catalyst 20 0.26
Combustion Control Not applicable (baseline) 0.32

5.13.4.4 Step 4. Evaluate the Most Effective Control Technologies
Each technically feasible control technology was evaluated for energy, environmental, and economic

impacts. These impacts are discussed below for each control technology.

5.13.44.1 Oxidation Catalyst

Energy and Environmental Impacts

Energy and environmental impacts for an oxidation catalyst are discussed in Section 5.4.4.1.

Economic Impacts

Because the emergency diesel generator will only operate 500 hours per year for testing and maintenance,
a cost analysis is not needed to show that the cost per ton of VOC removed would not be economically
feasible. The emergency diesel generator will only emit 0.26 tons per year of VOC, based on the annual

500 operating hour limitation.

Therefore, an oxidation catalyst is not proposed as BACT because it is not economically feasible for

the emergency diesel generator.
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5.13.4.4.2 Combustion Control
Combustion control is accomplished through operational control of the engines; therefore, there are no

energy, environmental, or economic impacts associated with this control.

5.13.4.5 Step 5. Proposed VOC Emergency Diesel Generator BACT
Determination

Combustion control was selected as BACT for VOC for the emergency diesel generator; add-on controls
are not practical on these small units with limited operation and economic impacts are high. The
emergency diesel generator will be able to achieve 0.32 g/hp-hr of VOC emissions for the generator on an

on-going basis.

5.13.5 BACT for Sulfuric Acid Mist — Emergency Diesel Generator
The following sections outline the top-down steps for H.SO. emissions from the emergency diesel

generator.

5.13.5.1 Step 1-5 Identify, Rank and Select BACT
There are no add-on control technologies for controlling H.SO4 emissions from a diesel generator. As
with the combustion turbine, using low sulfur fuel and controlling combustion is the only technologically

feasible control option.

BACT is use of lower sulfur fuel and good combustion practices. This will achieve an emission rate of

6.9 x 10 tons per year of H,SO, from the emergency diesel generator.

5.13.6 BACT for Greenhouse Gases — Emergency Diesel Generator (Steps 1-5)
The emergency diesel generator is proposed to be used for no more than 500 hours per year. The design
of the engine is dictated by the manufacturer, not by the end-user. As such, the Project is limited to

commercially available options, which include those engines meeting EPA Tier 2 requirements.

Consistent with its rationale for the BACT determination for greenhouse gas emissions from the
combustion turbine, BACT for the emergency diesel generator involves selection of the most efficient
stationary emergency diesel generator that can meet the facility’s needs. Total greenhouse gas emissions
from the emergency diesel generator are estimated at 841 tons CO.e per year. These greenhouse gas

emissions are also de minimis when compared to the turbine greenhouse gas emissions.

A Tier 2-certified engine is the most fuel-efficient option for these purposes. Further, because emissions

of greenhouse gases are directly correlated to operation of the unit, BACT requires that the engine shall
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only be operated for maintenance, readiness testing, and during emergencies and other periods authorized

by the permitting agency and/or the permit.

Because operation of the emergency diesel generator will be limited by permit conditions for reliability-
and maintenance related activities and the Owners will be required to keep records of the operation of the
emergency diesel generator and its fuel usage. Therefore, the Owners believe no additional conditions are

required to enforce this greenhouse gas BACT determination.

5.13.7 BACT for Opacity — Emergency Diesel Generator
The following sections outline the top-down steps for opacity emissions from the emergency diesel

generator.

5.13.7.1 Step 1. Identify Potential Control Strategies

Opacity is not a discrete pollutant and cannot be measured using mass emissions rate criteria (e.g., Ib/hr).
Therefore, a typical top-down BACT economic analysis that evaluated effectiveness on a $/ton basis
cannot be conducted on opacity. Rather, the opacity BACT determination should focus on pollutants in
the flue gas that contribute to opacity. These pollutants include PM, NOy, SO, and H,SOs. BACT
determinations have been done for PM, NOy and H>SO; for this emergency diesel generator. Units firing

fuels with low ash content and high combustion efficiency exhibit correspondingly low exhaust opacity.

5.13.7.2 Step 2. Identify Technically Feasible Control Technologies

The Owners have prepared a detailed BACT evaluation for pollutants that potentially contribute to
opacity. Based on these BACT evaluations, the Owners have identified the following control technologies
as technically feasible: SCR and combustion control for NOy control; and low ash, low sulfur fuel and
combustion control for PM and H,SO, control. These technologies represent BACT for the criteria

pollutants and will also minimize opacity.

5.13.7.3 Step 3. Rank the Technically Feasible Control Technologies
Based on these BACT evaluations, the Owners have ranked the following feasible control technologies
for NOx: (1) combustion control, (2) clean fuels. The Owners have determined that the use of low ash,

low sulfur fuel and combustion control combine to rank as the top option for opacity control.

5.13.7.4 Step 4. Evaluate the Most Effective Control Technologies
The energy, environmental, and economic impacts of the feasible control technologies are described in

their respective BACT analysis.
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5.13.7.5 Step 5. Proposed Opacity BACT Determination
BACT for exhaust opacity will include the use of combustion control for NOx control and the use of low
ash, low sulfur fuel and combustion control for PM and H,SO4 control. The combination of these control

technologies represents BACT for opacity.

5.14 BACT for Volatile Organic Compounds - Fuel Oil Storage Tanks (T01, T02,
and T03)

Previously submitted BACT Sections and updated references to the BACT analysis sections for the fuel oil
storage tanks are presented in Table 5-46. The updated fuel oil storage tank BACT analysis shows that

the BACT determination in the original application and PSD permit remain valid.

Table 5-46: Fuel Oil BACT Analysis References

i . L December 2021
Description Previous Application Reference Submittal Location
. 5.0 BACT
BACT Analysis Steps 1to 5 December 2018 Submittal 5.0 BACT

The following sections outline the top-down BACT steps for emissions of VOC from the fuel oil storage

tanks.

5.14.1 Steps 1, 2, and 3. Identify Potential Feasible Control Strategies and Rank
Control Strategies

The Project will include three fuel oil (diesel) storage tanks: 180,000-gallon, 1,700-gallon, and 350-
gallon. Diesel fuel has a very low vapor pressure and as such, controls that may be used on high vapor
pressure liquids, such as floating roofs, are not as effective at reducing emissions. Fixed roof tanks are

proposed for control of emissions from the fuel oil storage tanks.

5.14.2 Steps 4 and 5. Evaluate the Most Effective Control Technologies and
Proposed BACT for VOC Emissions

The proposed BACT for the fuel oil storage tanks is the use of fixed roof tanks. Because emissions are
extremely low from these sources, this is the only feasible and reasonable control for these small emission

sources. Emissions will be less than 0.04 tons per year.
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5.15 BACT for Particulate Matter (PM/PM10/PM2.5) — Haul Road Fugitives (F01)
Previously submitted BACT Sections and updated references to the BACT analysis sections for the haul
road fugitives are presented in Table 5-47. The updated haul road BACT analysis shows that the BACT

determination in the original application and PSD permit remain valid.

Table 5-47: Haul Road Fugitives BACT Analysis References

Descriotion Previous Application December 2021
P Reference Submittal Location
BACT Analysis Steps 1to 5 S0 BACT 5.0 BACT

January 2021 Submittal
Appendix D, Table D-2
January 2021 Submittal

Table D-9, Appendix D

Table D-9 Addendum,
Appendix D

RBLC

Haul roads will be located onsite and delivery truck traffic will travel on paved roads. Emissions of
particulate matter will be filterable only and speciated into PM, PM1o, and PM2s. However, control

technologies will control all sizes of particulate.

5.15.1 Step 1: Identify Potential Control Strategies
In a review of the RBLC, the following control technologies for particulate emissions from roads were
identified:

1. Chemical dust suppression and surfactant application,
2. Watering, sweeping and vacuuming,
3. Paving, and

4. Traffic and speed restrictions

5.15.2 Step 2: Identify Technically Feasible Control Technologies
All of the options listed, except chemical dust suppression and surfactant application, are potentially
applicable control technologies considered technically feasible for the Project. Chemical dust suppression
and surfactant application are generally used for unpaved surface and are considered infeasible for this

Project as the facility roads will be paved.

5.15.3 Step 3: Rank the Technically Feasible Control Technologies
The third step in the BACT analysis is to rank the remaining control technologies in order of control

effectiveness. Table 5-48 provides a listing of PM/PM1o/PM: s control technologies by effectiveness.
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Table 5-48: Efficiency Ranking of Particulate Control Technologies for Haul Roads

Control Technology Approximate Control
Efficiency (percent)

Water flushing followed by

sweeping of paved roads up to 96
Water flushing of paved roads up to 69
Vacuum sweeping of paved up to 58
roads
Paving -

Speed/traffic restrictions --
Source: EPA Control of Open Fugitive Dust Sources

5.15.4 Step 4: Evaluate Most Effective Control Technologies

The fourth step in the BACT analysis is to evaluate the most effective control technology based on
energy, environmental, and economic impacts. Based on a review of the RBLC, the implementation of a
Fugitive Dust Control Plan (FDCP) is considered a control method accepted as BACT for particulate
emissions from roads at similar facilities. No specific BACT emission limits associated with the

previously mentioned control methods were obtained from the RBLC.

5.15.5 Step 5: Select BACT

The applicants propose to develop, maintain, and implement a FDCP as BACT for the paved roads.

5.16 BACT for Greenhouse Gases (GHG) and VOCs — Natural Gas and Fuel Oil
Fugitives (F02)

Previously submitted BACT Sections, post application evaluations, and updated references to the BACT
analysis sections for the natural gas and fuel oil fugitives are presented in Table 5-49. The updated
natural gas and fuel oil fugitives BACT analysis shows that the BACT determination in the original

application and PSD permit remain valid.
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Table 5-49: Natural Gas and Fuel Oil Fugitives BACT Analysis References

Description Previous Application December 2021
P Reference Submittal Location
>0 BACT 5.0 BACT

January 2021 Submittal
Post application BACT
BACT Analysis Steps 1to 5 evaluation on “leak-proof”
piping components
WDNR Memorandum dated
July 8, 2021
Table D-1, Appendix D
January 2021 Submittal

Incorporated into Section 5.0
BACT

Table D-8, Appendix D

RBLC _ Table D-8 Addendum,
Appendix D
Appendix E Cost Evaluations .
January 2021 Submittal Appendix E
. Cost Analysis
Economic Tables e
Post application BACT Appendix E

evaluation on “leak-proof”
piping components

The proposed project will include natural gas piping components from the natural gas line that will enter
the Project site to provide gas for the combustion turbine, duct burner, natural gas heaters and auxiliary
boiler. These natural gas piping components are potential sources of methane emissions due to emissions

from valves, flanges, sampling connections and relief valves.

The proposed project will also include fuel oil piping components from the fuel oil line that will enter the
Project site to provide fuel oil for the combustion turbine and duct burner. The emergency diesel fire
pump and emergency diesel generator piping components will also have minimal fugitive emissions.
These fuel oil piping components are potential sources of VOC emissions due to emissions from valves,

flanges, sampling connections and relief valves.

Methane is not a VOC but is regulated as a GHG with a GWP of 25 when expressed as CO-e.

Evaporative emissions from fuel oil, such as xylene and benzene, are VOCs.

5.16.1 Step 1: Identify Potential Control Strategies
Greenhouse gas emissions (methane) and VOCs may leak out of certain components within the pipeline
system, anywhere there is a connection, valve or flange. Per a review of the RBLC database (Appendix

D), the following technologies were identified as potential control options for these piping fugitives:
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o Implementation of leak detection and repair (LDAR) program - Instrument monitoring: using a
handheld analyzer to determine if leaks exist

¢ Implementation of LDAR - Physical inspection: an audio/visual/olfactory (AVO) leak detection
program

e Good operating processes

o Certified low-leaking valves

5.16.2 Step 2: Identify Technically Feasible Control Technologies

The use of instrument monitoring LDAR and remote sensing technologies are technically feasible for
natural gas and fuel oil components. A LDAR program based on AVO monitoring is determined to be
infeasible because the natural gas transmission pipeline that connects directly to the facility will not be
odorized with mercaptan, the odorant typically added to distribution lines to allow for olfactory detection
of any leaks without instrumentation. Since mercaptan is not present, inspections for gas leakage are
accomplished by using leak detector equipment. These leak detection surveys with instrumentation are
conducted at intervals as prescribed by applicable state and gas pipeline regulations. AVO inspections for
fuel oil are technically feasible. Additionally, good operating practices and certified low-leaking values
are also feasible for the natural gas and fuel oil fugitive emissions. Therefore, the instrument monitoring
LDAR program, good operating practices, and certified low-leaking valves listed in Step 1 are technically

feasible for natural gas. All listed control technologies in Step 1 are technically feasible for fuel oil.

5.16.3 Step 3: Rank the Technically Feasible Control Technologies
LDAR programs are used to inspect fugitive components to identify leaks either by using instruments or
by physical inspections. Leaks identified by the inspections are then repaired within a specified time

period, thus reducing the emissions.

The top-ranked control strategy is a LDAR program that utilizes instrument leak detection. Based on
available data piping components are generally assigned control efficiencies ranging from 30 to 97

percent for valves, relief valves, and sampling connections (TCEQ, 2018).

The second-ranked control option involves implementation of a AVO leak detection program. Per Texas
Commission on Environmental Quality (TCEQ) documentation of a control efficiency of 97 percent is

generally assigned for a AVO program.

Certified low-leaking valves are a remaining control technology with 80 percent control of VOC and
CO.e.
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Good operating processes are considered baseline for the purposes of this BACT analysis. Table 5-50

summarizes the control efficiencies for the various control technology options.

Table 5-50. GHG and VOC Technology Rankings for Natural Gas and Fuel Oil Fugitives

Percent
Rank Control Technology Control
1 LDAR program — instrument monitoring 97%
2 LDAR program - AVO leak detection 97%
3 Certified low-leaking valves 80%
. Not applicable
4 Good operating process (baseline)

Source: TCEQ, 2018

5.16.4 Step 4: Evaluate Most Effective Control Technologies

Since the uncontrolled VOC and CO.e emissions from the natural gas and fuel oil piping represent less
than 0.04 percent of the total site wide VOC emissions and less than 0.04 percent of the total site wide
CO.e emissions, any emission control techniques applied to the piping fugitives will provide minimal

additional VOC and CO.e emission reductions over the baseline.

The economic impacts of installing a LDAR program for instrument monitoring was evaluated. Based on
EPA data the estimated cost effectiveness of LDAR programs is shown below in Table 5-51 (EPA, 1992).

Table 5-51: Cost Effectiveness of LDAR Programs

Cost Effectiveness Cost Effectiveness —
Annual Cost — Mass COze
Control ($/year) ($/ton GHG) ($/ton COe)
LDAR progra_m - instrument $76,389 $3,258 $130
monitoring

The economic impacts of installing low-leaking valves were also evaluated. For the valves that are
included in the natural gas and fuel oil piping components emissions unit (F02), the department (WDNR)
determined that certified low-leaking valves cost would be $5,874 per ton of methane ($234.95 per ton
COze) and $29,826 per ton VOC removed. To provide a basis for determining economic feasibility for
CO2e, the cost of 1 ton of carbon credits in the California cap and trade program is approximately $19 per

ton of COze for the May 2021 auction. Because the control costs are above the levels that the WDNR
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considers to be economically feasible as BACT under PSD, certified low-leaking valves have been

determined by the department to not be economically feasible
A detailed cost summary analysis is provided in Appendix E.

5.16.5 Step 5: Select BACT
Based on the top-down analysis for natural gas, an instrument monitoring LDAR program is BACT for
natural gas components. Instrument monitoring LDAR program was also selected as BACT for fuel oil

components.

Any GHG and VOC emissions from the piping components will be fugitive emissions. Fugitive emissions
are, by their nature, very difficult to monitor directly, as they are not emitted from a discrete emission
point. Therefore, the Owners propose the following compliance demonstrations, recordkeeping and

monitoring requirements:

1. Conduct instrument monitoring inspections on piping components each calendar quarter to detect
leaks of natural gas and fuel oil.

2. Keep alog of all the quarterly instrument monitoring inspections from piping components that are
part of this Project.

3. Develop a Facility Leak Detection Plan

These proposed work practices are consistent with the BACT determinations identified above.
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6.0 AIRDISPERSION MODELING

Summary: An updated air quality analysis was performed using WDNR’s recently updated
meteorological data and background concentrations. Section 6.0 replaces all previously submitted air
dispersion modeling analyses. The SO, emission rates for modeling provided to WDNR as part of a data

request response #7 is provided in Appendix F.

Since the Project is subject to PSD review, an air dispersion modeling analysis is required for each
regulated NSR pollutant that exceeds its PSD significance level. According to the emission calculations
for this Project, NOy, CO, PM, PM1o, PM25, VOC, and COze are subject to PSD review; as a result, an air
quality analysis was performed for NOx, CO, PMsg, and PM_ using the EPA-approved American
Meteorological Society (AMS)/EPA Regulatory Model (AERMOD). Consistent with WDNR and EPA
guidance, AERMOD modeling of PM, VOC, and CO.¢e were not conducted, since there are no modeling

thresholds for these pollutants.

A summary of the models, the modeling techniques, and modeling results for the Project are discussed in

the following sections.

6.1  Air Dispersion Model

Air dispersion modeling was performed using the latest version of the AERMOD model (Version 21112).
The AERMOD model is an EPA-approved, steady-state Gaussian air dispersion model that is designed to
estimate downwind ground-level concentrations from single or multiple sources using detailed

meteorological data. AERMOD is a model currently approved for industrial sources and PSD permits.

The WDNR requested that the Owners demonstrate regulatory compliance through the use of AERMOD.
Major features of the AERMOD model are as follows:

e Plume rise, in stable conditions, is calculated using Briggs equations that consider wind and
temperature gradients at stack top and half the distance to plume rise; in unstable conditions,
plume rise is superimposed on the displacements by random convective velocities, accounting for
updrafts and downdrafts due to momentum and buoyancy as a function of downwind distance for
stack emissions.

e Plume dispersion receives Gaussian treatment in horizontal and vertical directions for stable
conditions and non-Gaussian probability density function in vertical direction for unstable

conditions.
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o AERMOD creates profiles of wind, temperature, and turbulence, using all available measurement
levels and accounts for meteorological data throughout the plume depth.

e Surface characteristics, such as Bowen ratio, albedo, and surface roughness length, may be
specified to better simulate the modeling domain.

o Planetary Boundary Layers (PBL) such as friction velocity, Monin-Obukhov length, convective
velocity scale, mechanical and convective height, and sensible heat flux may be specified.

e AERMOD uses a convective (based upon hourly accumulation of sensible heat flux) and a
mechanical mixed layer height.

e AERMOD’s terrain pre-processor (AERMAP) provides information for the advanced critical
dividing streamline height algorithms and uses National Elevation Dataset (NED) to obtain
elevations.

e AERMOD uses vertical and horizontal turbulence-based plume growth (from measurements
and/or PBL theory) that varies with height and uses continuous growth functions.

o AERMOD uses convective updrafts and downdrafts in a probability density function to predict
plume interaction with the mixing lid in convective conditions while using a mechanically mixed
layer near the ground.

e Plume reflection above the lid is considered.

o AERMOD models impacts that occur within the cavity regions of building downwash via the use
of the plume rise model enhancements (PRIME) algorithm, and then uses the standard AERMOD

algorithms for areas without downwash.

Details of the AERMOD modeling options may be found in the User's Guide for AERMOD (EPA, 2021).
The regulatory default option was selected for this analysis since it met the EPA guideline requirements

and WDNR modeling guidance requirements.
The following default model options were used:

e Elevated Terrain Algorithms

e  Stack-tip Downwash

e Gradual Plume Rise

e Buoyancy-induced Dispersion

e Calms and Missing Data Processing Routine
e Calculate Wind Profiles

e Default Vertical Potential Temperature Gradient
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o Rural Dispersion

6.2 Model Parameters

Modeling runs were conducted at full load and partial loads of the combustion turbines to confirm that
operation of the Project will not result in impacts greater than the NAAQS and PSD Class Il Increments.
The expected hourly emission rates and modeling parameters for the combustion turbine while
combusting natural gas or fuel oil are shown in Table 6-1 and Table 6-2, respectively. These emission
rates represent projected worst-case ambient conditions under various operating loads and include start-up
and shutdown emissions. The annual emissions are based on worst-case annual emissions. Modeling of

VOC and COze will not be carried out because there are no modeling thresholds for these pollutants.

Table 6-1: Combustion Turbine Emissions and Modeling Parameters — Natural Gas Operation

Pollutant | Units* | 150 V2% | Load | Load | Losd | Shutdown
NO, Ib/hr 33.46 26.55 20.56 12.44 200.00°
tpy 255.61
(6{0) Ib/hr 15.28 12.12 9.39 5.68 7,190.00°
PMo/PMye Ib/hr 36.31 21.80 16.81 12.94 21.80
tpy 162.80
Stack Parameters
Stack temperature (°F)? 163.55 167.12 164.93 | 164.93 166.94
Exit velocity (ft/s)? 64.00 63.81 48.88 36.82 61.56
Stack height (feet) 190.0
Stack diameter (feet) 21.28

(@) Ib/hr = pounds per hour, tpy = tons per year, °F = degrees Fahrenheit, ft/s = feet per second,
MECL = minimum emissions compliance load
(b) Maximum 1-hour start-up emissions (worst-case combustion turbine emissions during start-up)
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Table 6-2: Combustion Turbine Emissions and Modeling Parameters — Fuel Oil Operation

Pollutant | Units | DMSMMNG | 4000, Load | 75% Load | \Iooo | Startupl
NO, Ib/hr 72.68 51.55 41.04 31.10 510.00°
tpy 255.61
CO Ib/hr 11.06 7.85 6.25 15.78 16,860.00°
Ib/hr 54.51 39.45 37.50 35.68 39.45
PM1o/PM_ 5 — 162.80
Stack Parameters
Stack temperature (°F)? 176.63 176.63 169.24 165.01 175.66
Exit velocity (ft/s)? 71.96 71.19 57.75 43.48 68.88
Stack height (feet) 190.0
Stack diameter (feet) 21.28

(@) Ib/hr = pounds per hour, tpy = tons per year, °F = degrees Fahrenheit, ft/s = feet per second,
MECL = minimum emissions compliance load
(b) Maximum 1-hour start-up emissions (worst-case combustion turbine emissions during start-up)

The expected hourly emission rates and modeling parameters for the auxiliary equipment are shown in

Table 6-3. Annual emissions for the auxiliary boiler and gas heaters were based on 8,760 hours of

operation per year.

Table 6-3: Auxiliary Equipment Emissions and Modeling Parameters

Pollutant | units® | AgERY | Noter#1 | Hestor #2.
NO, Ib/hr 1.10 0.49 0.49
tpy 4.82 2.15 2.15
CoO Ib/hr 0.37 0.82 0.82
Ib/hr 0.75 0.07 0.07
PMio/PMz5 tpy 3.26 0.33 0.33
Stack Parameters
Stack temperature (°F)? 290.00 750.00 750.00
Exit velocity (ft/s)? 48.00 25.00 25.00
Stack height (feet) 110.00 15.00 15.00
Stack diameter (feet) 3.50 1.67 1.67

(a) Ib/hr = pounds per hour, tpy = tons per year, °F = degrees Fahrenheit, ft/s = feet per

second

6.3 Haul Roads

The haul roads included in the model were laid out using the guidance from the March 2, 2012, EPA

memo on the Haul Road Workgroup Final Report (EPA, 2012). The following parameters were used:

o Vehicle height of 12 feet
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Road width of 20 feet

e Top of plume height = 1.7 x vehicle height = 20.40 feet or 6.22 meters

e Volume source release height = 0.5 x top of plume height = 10.20 feet or 3.11 meters

o Width of plume = road width + 6 meters for two lane roadways = 39.69 feet or 12.10 meters
o Initial sigma z = top of plume / 2.15 = 9.49 feet or 2.89 meters

e Initial sigma y = width of plume / 2.15 = 18.46 feet or 5.63 meters

e Adjacent volume source spacing = sigmay x 2.15 = 39.69 feet or 12.10 meters
The calculated road emissions are included in Appendix C.

6.4 Modeling Methodology

The modeling methodology used for this analysis is summarized in the sections below.

6.4.1 Intermittent Emissions

Per WDNR guidance, the Owners propose to only model sources with continuous operation. Emission
units that do not have a set operating schedule, operate for short periods of time during the year, and do
not contribute to the normal operation of the facility were not included in modeling analysis. Therefore,
the emergency diesel fire pump and emergency diesel generator are considered intermittent sources and

were not included in the modeling analysis.

6.4.2 Emission Factors

Emissions factor (EMISFACT) modeling options in AERMOD allow a user to model emissions only
when certain criteria are met. EMISFACT was not used for any Project sources. EMISFACT was used for
the inventory sources where WDNR indicated it was appropriate, specifically for inventory source “UW-

16” which operates only from October to April.

6.4.3 Rain Caps and Horizontal Stacks

If horizontal stacks or rain caps are present at the site, the restriction of vertical flow is accounted for
through the use of the POINTCAP or POINTHOR keywords within the AERMOD input file. The
POINTCAP and POINTHOR keywords were not used for any Project sources. The POINTHOR keyword

was used for the Husky Superior inventory sources where WDNR indicated it was appropriate.
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6.44 Good Engineering Practice Stack Height

Sources are subject to Good Engineering Practice (GEP) stack height requirements outlined in 40 CFR
Part 51, Sections 51.100 and 51.118. As defined by the regulations, for stacks in existence on January 12,
1979 and with appropriate permits under 40 CFR Parts 51 and 52, GEP height is calculated as:

GEP = 2.5*H
Where,
H = the building height

For all other stacks, GEP height is calculated as the greater of 65 meters (measured from the ground level

elevation at the base of the stack) or the height resulting from the following formula:

GEP=H+ 15L
Where,
H = the building height; and
L = the lesser of the building height or the greatest crosswind distance of the building - also

known as maximum projected width.

To meet stack height requirements, the point sources were evaluated in terms of the proximity to nearby
structures. The purpose of this evaluation is to determine if the discharge from each stack will become
caught in the turbulent wake of a building or other structure, resulting in downwash of the plume.
Downwash of the plume can result in elevated ground-level concentrations. In EPA’s 1985 Guideline for
Determination of Good Engineering Practice Stack Height, EPA provides guidance for determining
whether building downwash will occur. The downwash analysis was performed consistent with the

methods prescribed in this guidance document.

Calculations for determining the direction-specific downwash parameters were performed using the most
current version of the EPA’s Building Profile Input Program — Plume Rise Model Enhancements,
otherwise referred to as the BPIP-PRIME downwash algorithm (Version 04274). The BPIP-PRIME files
are included in the electronic file transfer to the WDNR. After running the BPIP-PRIME model, it was
determined that the GEP stack heights do not exceed the greater of 65 meters or the calculated GEP stack
height.

The buildings are included in the model per the following WDNR guidance:

o If a building has multiple tiers, the structure was modeled as a single building with multiple tiers
(wedding cake methodology).
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e Structures that are less than four feet in height were not modeled.

o All structures that present a solid face from the ground to the top of the structure and that have
angled corners were included.

e  Structures off the ground were not included.

e Average roof heights were used for peaked or sloped tiers.

e Single, individual silos that are taller than they are wide were not included.

e Groupings of silos and large, wide circular grain bins using the eave height were included.

6.4.5 Receptor Grid

The overall purpose of the modeling analysis is to demonstrate that operation of the Project will not result
in, or contribute to, concentrations above the NAAQS or PSD Class Il Increments. Modeling runs were
conducted using the AERMOD model in simple and complex terrain mode within a 20- by 20-kilometer
Cartesian grid to determine the significant impact area for each pollutant. Based on guidance from
WDNR, the grid incorporated the receptor spacing specified in Table 6-4. Receptors were also placed

along the fence line boundary at a spacing of 25 meters.

Table 6-4: Receptor Spacing from Fence Line Boundary

Distance from Fence Line Receptor Spacing
(kilometers) (meters)
0-05 25
05-1 50
1-2 100
2-5 250
5-10 500

Source: WDNR, Wisconsin Air Dispersion Modeling Guidelines, 2018

A tight receptor grid provided by WDNR was included to incorporate the high terrain in Duluth as shown
in Figure B-3, Appendix B.

Terrain elevations were incorporated into the model. The 1/3 arc second U.S. Geological Survey (USGS)
NED data was used to obtain the necessary receptor elevations. North American Datum of 1983 (NAD

83) was used to develop the Universal Transverse Mercator (UTM) coordinates for this Project.

AERMOD has a terrain preprocessor (AERMAP) which uses gridded terrain data for the modeling
domain to calculate not only a XYZ coordinate, but also a representative terrain-influence height

associated with each receptor location selected. This terrain-influenced height is called the height scale
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and is separate for each individual receptor. AERMAP (Version 18081) utilized the electronic NED data

to populate the model with receptor elevations.

6.4.6 Meteorological Data

AERMOD requires a preprocessor called AERMET to process meteorological data for 5 years from
offsite locations to estimate the boundary layer parameters for the dispersion calculations. AERMET
requires the input of surface roughness length, albedo, and Bowen ratio to define land surface
characteristics for its calculations. WDNR provides AERMOD-ready processed meteorological data sets;

therefore, the site characteristics (Bowen ratio, albedo, surface roughness) were completed by WDNR.

Surface air meteorological data from Sky Harbor Airport, in Duluth, Minnesota (WBAN 1D 04919) and
upper air data from Minneapolis, Minnesota (WBAN ID 94983) was used in the analysis. The most recent
5-year data set available covers the period of 2015 to 2018 and 2020. A profile base elevation of 186
meters was used in the model. The meteorological data used to develop these data sets has been analyzed

by WDNR for data completeness, and these data sets have good data quality.

6.4.7 Land Use Parameters

USGS land cover data was used to determine the rural and urban land use percentages for a 3-kilometer
area surrounding the Project site (Figure B-4, Appendix B). Land use categories 11, 12, C1, R2, and R3
were classified as urban land use categories (EPA, 2017). Less than 12 percent of the area surrounding the
Nemadji River Site is classified as urban. Since the 3-kilometer area surrounding the Project is more than

50 percent rural, the rural dispersion coefficients option in the AERMOD model were selected.

6.4.8 Modeling Thresholds
The NAAQS, modeling/monitoring significance levels, and PSD Class Il Increment thresholds for the

modeled pollutants are shown in Table 6-5.

Nemadji Trail Energy Center 6-8 Burns & McDonnell



PSD Air Construction Permit Application

Revision 0

Air Dispersion Modeling

Table 6-5: NAAQS, Monitoring and Monitoring Significance Levels, and PSD Class Il Increment

Monitoring Modeling
Averaging Significance Significance PSD Class I
Period Level Level Increment NAAQS
Pollutant micrograms per cubic meter (ug/md)
Annual 14 1 25 100
NOx
1-hour NA 7.5 NA 188
co 8-hour 575 500 NA 10,000
1-hour NA 2,000 NA 40,000
Annual NA 1 17 NA
PMio
24-hour 10 5 30 150
Annual NA 0.2° 12
PM2s
24-hour 42 1.2° 35

Source: WDNR Wisconsin Air Dispersion Modeling Guidelines, 2018

(@) The PM_5 24-hour significant monitoring concentration vacated by the United States Court of Appeals for the
District of Columbia Circuit on January 22, 2013, is not considered valid in Wisconsin. However, representative
local monitoring data is available for use.

(b) EPA Memorandum, 2018a, “Guidance on Significant Impact Levels for Ozone and Fine Particles in the
Prevention of Significant Deterioration Permitting Program.”

The modeled values were modeled using the appropriate form of the standard for each pollutant and
averaging period. For significance modeling, all short-term and annual averaging periods were modeled
with the impact shown in Table 6-6. For PSD Class Il Increment, the short-term averaging periods were

compared to the high second highest impacts, and the annual standards were compared to the first highest

impacts. The NAAQS thresholds were modeled using the highs shown in Table 6-6 for each averaging

period.
Table 6-6: Modeled Highs
Pollutant | Averaging Period | Significant Impact Level High NAAQS Modeled High

NO, Annual 1st highest 1st highest
1-hour 5-year average 1st high hour day | 5-year average 8th high hour day

co 8-hour 1st highest High 2nd highest
1-hour 1st highest High 2nd highest
Annual 1st highest NA

PMo 3 5 5
24-hour 1st highest 6th highest in 5 years

M, Annual 5-year average year 5-year average year
24-hour 5-year average 1st high day 5-year average 8th high day

Source: WDNR, Wisconsin Air Dispersion Modeling Guidelines, 2018
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6.4.9 PM:2s Significant Impact Level Justification
The United States Court of Appeals for the District of Columbia Circuit on January 22, 2013, vacated and
remanded portions of the EPA rule establishing significant impact levels for PM.s. An analysis was

performed to determine whether the vacated PM- s significant impact levels are justified for this area.

The data that is collected by the monitors is available on the EPA website (http://www.epa.gov/airdata/).
The most representative monitor for the 24-hour and annual PM. s background concentrations is a monitor
located at 720 North Central Avenue in Duluth, Minnesota (Air Quality System [AQS] ID: 27-137-7554).
This is the closest operating PM,s monitor and is most representative of the site. This monitor is located
approximately 9 kilometers northwest from the Project site. The difference between the representative
monitor value and the NAAQS standard (for both the 24-hour and annual standards) is sufficiently greater
than the PM_ 5 significant impact level. Therefore, the use of PM_ s significant impact level is justified for

this area, as demonstrated in Table 6-7.

Table 6-7: Duluth PM2s Monitor (AQS ID: 27-137-7554)

PM_2.5 24-Hour Average ‘ PM2.s Annual Average
Parameter - -
micrograms per cubic meter (ug/m3)
2018-2020 design value! 16.0 5.3
NAAQS? 35.0 12.0
Difference NAAQS minus design value 19.0 6.7
PSD Class Il significant impact level® 1.2 0.2

Source:

(1) EPA, http://www.epa.gov/airdata/, accessed 2021

(2) Title 40 CFR Part 50

(3) EPA Memorandum, 2018a, “Guidance on Significant Impact Levels for Ozone and Fine Particles in the
Prevention of Significant Deterioration Permitting Program.”

6.4.10 Ambient Monitoring

The modeling analysis for emission sources for the Project will also address the pre-construction
monitoring provision of the PSD regulations (EPA 1987). The regulations specify monitoring de minimis
levels for each PSD pollutant that, if exceeded, trigger the requirement to perform 1 year of pre-
construction ambient air monitoring. If any predicted concentrations reach or exceed the monitoring de
minimis levels, the Owners will consult with the WDNR to determine if pre-construction ambient air
monitoring will be required. If modeled values exceed their respective monitoring de minimis values, the
Owners will request a waiver to use local ambient monitoring data to fulfill the pre-construction
monitoring provisions of the PSD regulations or develop an acceptable monitoring plan at that time. For

any impacts predicted to be below the monitoring de minimis levels, the Owners will request an
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exemption from pre-construction ambient air monitoring, given that representative monitors in the area

may be used for appropriate background concentrations.

6.4.11 NAAAQS and PSD Class Il Increment Analysis

When the maximum impacts exceed the significant impact level for any pollutant and averaging time,
then a refined modeling analysis is required. The inventories of sources within the radius of impact were
developed in accordance with applicable EPA guidance and obtained from the WDNR and Minnesota
Pollution Control Agency. For the NAAQS and PSD Class Il Increment analysis, all stationary sources
identified by WDNR and Minnesota Pollution Control Agency that emit pollutants subject to this analysis

and are located within the radius of impact were addressed.

Background air quality concentrations (as described in Section 6.4.12) were added to model-predicted
concentrations for comparison to the NAAQS. If the refined analysis does not result in any concentrations

above the NAAQS or PSD Class Il Increments, no further modeling was conducted.

6.4.12 Background Air Quality

As stated previously, if any pollutant exceeds its respective PSD significance level, a refined analysis
(cumulative analysis) was performed for that pollutant and averaging period. The analysis was used to
determine compliance with the PSD Class Il Increments and the NAAQS. The NAAQS are set up to
protect the air quality for all sensitive populations, and attainment is determined by the comparison to the
NAAQS thresholds. As such, there are existing concentrations of each criteria pollutant that are present in
ambient air that must be included in an analysis to account for items, such as mobile source emissions,
that are not already accounted for in the model. Monitored ambient emission levels were added to the

modeled ground level impacts to account for these sources.

Regional background values were obtained from the WDNR Guidance on Background Concentrations
memo (WDNR, 2021) that lists values for both “low” and “high” background categories. The Project is
located in an area categorized as a “high” background area; therefore, the “high” background values were
used for each pollutant that requires a refined analysis. The values listed in Table 6-8 were used as
background levels and were added to the modeled impacts for each pollutant if NAAQS modeling is

required.
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Table 6-8: Background Concentrations

Background Concentration
Pollutant Averaging Period | (micrograms per cubic meter)
NO Annual HROFDY & MONTH?
? 1-hour HROFDY & MONTH?

8-hour 916.8

CO
1-hour 1,196.0

PMio 24-hour 33.1
Annual 8.0

PMa5
24-hour 20.8

Source: WDNR, Guidance on Air Quality Background Concentrations, 2021

(@) Hour of day and monthly values are provided in the WDNR background guidance memo
6.4.13 NO2 Modeling — Multi-Tiered Screening Approach
The AERMOD model gives the emission results for all pollutants, including NOx. However, impacts of
NO; must be examined for comparison to the NAAQS, PSD Class Il Increments, and significance values.

The EPA has a three-tier approach to modeling NO, concentrations:

e Tier | —total conversion, or all NOx = NO.

e Tier Il — use a default NO2/NOx ratio

o Tier Il — case-by-case detailed screening methods, such as the Ozone Limiting Method (OLM) or
Plume Volume Molar Ratio Method (PVMRM)

Tier Il of the Ambient Ratio Method (ARM2) uses a minimum and maximum ratio that varies based on
the modeled level of NOx. For the 1-hour modeled results, the default minimum and maximum ratios of
0.5 and 0.9, respectively, were applied to determine the predicted ground-level concentration of NO,. For

the annual modeled results, NOx was assumed to be equal to NO- (Tier I).

6.5 Significance Model Results
Significance modeling was performed for NO2, CO, PMio, PMz25, and SO for the appropriate emission

sources. The modeled impacts are shown in Table 6-9 below.
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Table 6-9: Maximum Modeled Concentrations for Significance Modeling.

. Predicted _IVIo_d_eIing Moni?o_rin_g
) UTM Coordinates? Concentration Significance | De Minimis
Pollutant | AVeragding Year Level' Level?
Period Easting Northing . .
(meters) (meters) micrograms per cubic meter (ug/m?3)
NO, Annual 572,555.5 | 5,170,865.2 2016 2.9 1 14
1-hour 568,000.0 | 5,183,000.0 | 5 years 162.5° 7.5 NA
co 8-hour 572,900.0 | 5,171,475.0 2015 2,329.7 500 575
1-hour 573,025.0 | 5,171,450.0 2015 5,252.7 2,000 NA
PMuyo Annual 572,769.1 | 5,171,086.5 2018 7.0 1 NA
24-hour 572,808.9 | 5,171,122.0 2020 25.8 S 10
M, Annual | 5727912 | 5171,106.1 | 2015 0.61°¢ 0.2° NA
' 24-hour 572,300.0 | 5,170,725.0 2018 6.5¢ 1.2° 4

Sources: WDNR, Wisconsin Air Dispersion Modeling Guidelines, 2018

(@) UTM = Universal Transverse Mercator: NAD83.
(b) ARM2 methodology was applied to the model.

(c) Impact represents primary and secondary annual PMzs (0.6 pg/m3+ 0.01 pg/md)

(d) Impact represents primary and secondary 24-hour PMzs (6.3 pg/mé+ 0.19 pg/m?®)
(e) EPA Memorandum, 2018a, “Guidance on Significant Impact Levels for Ozone and Fine Particles in the Prevention of
Significant Deterioration Permitting Program.”
(F) The PM_ s 24-hour significant monitoring concentration vacated by the United States Court of Appeals for the District

of Columbia Circuit on January 22, 2013, is not considered valid in Wisconsin. However, representative local

monitoring data is available for use.

6.5.1

NO: Significance Results

After examining the modeling results, it was determined that exceedances of the annual and 1-hour NO;

modeling significance level occurred, and that refined modeling will be required. The annual predicted

impacts were lower than the ambient air monitoring de minimis level and therefore no pre-construction

ambient monitoring is proposed for NO5.

6.5.2

CO Significance Results

After examining the modeling results, it was determined that exceedances of the 8-hour or 1-hour CO

modeling significance level occurred, and that refined modeling will be required. The 8-hour predicted

impacts were greater than the ambient air monitoring de minimis level and therefore pre-construction

ambient monitoring must be considered for CO. The Owners request that existing monitoring data from
the Anoka County Airport monitor located in Blaine, Minnesota (AQS ID: 27-003-1002) be used for

existing ambient levels of CO in the area.
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6.5.3 PM+1o/PM25 Significance Results
After examining the modeling results, it was determined that exceedances of the 24-hour and annual PM1
and 24-hour and annual PM2s modeling significance level occurred, and that refined modeling will be

required.

The 24-hour predicted impacts were greater than the PM2s ambient air monitoring de minimis levels and
therefore pre-construction ambient monitoring must be considered for PMzs. The Owners request that
existing monitoring data from the 720 North Central Avenue monitor located in Duluth, Minnesota (AQS
ID: 27-137-7554) be used for existing ambient levels of PM_s in the area.

The 24-hour predicted impacts were greater than the PMso ambient air monitoring de minimis levels and
therefore pre-construction ambient monitoring must be considered for PM1o. The Owners request that
existing monitoring data from the 37" Avenue West and Oneota Street monitor located in Duluth,
Minnesota (AQS ID: 27-137-0032) be used for existing ambient levels of PMy in the area.

6.6 PSD Class Il Increment Modeling
Refined modeling was performed for NO2, PM1o, and PM2 s to demonstrate compliance with the PSD

Class Il Increments.

All Project emission sources and all inventory sources (provided by WDNR and Minnesota Pollution

Control Agency) were included in the modeling analysis.

There were no modeled PSD Class Il Increment exceedances for NO2, PMio, and PM2 s as shown in Table

6-10. Therefore, the Project will be in compliance with the Class Il PSD Increment.

Table 6-10: Maximum Modeled Concentrations for Increment Modeling

_ UTM Coordinates® Predicted | PSD Class I
Pollutant A\;e;:ghng Easting Northing Year Concentration Increment
(meters) (meters) micrograms per cubic meter
(ug/m?)

NO; Annual 570,600.0 | 5,170,800.0 | 2017 8.4 25
PMuo Annual 572,769.1 | 5,171,086.5 | 2018 7.1 17
24-hour 572,808.9 | 5,171,122.0 | 2020 23.9 30
PMys Annual | 572,791.2 | 5,171,106.1 | 2015 0.61° 4
24-hour 573,300.0 | 5,171,050.0 | 2017 5.3¢ 9

Source: Title 40 CFR 52.21(c).

(@) UTM = Universal Transverse Mercator: NAD83

(b) Impact represents primary and secondary annual PMz5 (0.60 pg/m3 + 0.01 pg/m?)
(c) Impact represents primary and secondary 24-hour PMys (5.1 pg/m®+ 0.19 pg/m?)
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6.7 NAAQS Modeling

Refined modeling was performed for NO,, CO, PMao, and PM_ s for all Project emission sources and all

inventory sources (provided by WDNR and Minnesota Pollution Control Agency).

The modeling results showed that the Project will not contribute to any NAAQS exceedance for the

pollutants and averaging periods modeled. Therefore, the Project will be in compliance with the NAAQS.

The NAAQS analysis modeling results are shown in Table 6-11.

Table 6-11: Maximum Modeled Concentrations for NAAQS Modeling

UTM Coordinates?

Pollutant and Predictec_l Backgrour_ld Total ) NAAQS
Averaging Period Easting Northing Year Concentration | Concentration | Concentration
(meters) (meters) micrograms per cubic meter (ug/m?3)
NO, Annual | 570,600.0 | 5,170,800.0 2016 --b --b 52.5 100
1-hour | 571,500.0 | 5,186,000.0 | 5 years --b --b 181.9° 188
co 8-hour | 573,300.0 | 5,171,075.0 2017 1,903.3 916.8 2,820.13 10,000
1-hour | 572,875.0 | 5,171,525.0 2015 4,954.9 1,196.0 6,150.93 40,000
PMio | 24-hour | 572,808.9 | 5,171,122.0 2015 19.7 33.1 52.8 150
M, Annual | 570,000.0 | 5,175,250.0 | 5 years 0.93¢ 8.0 8.93 12
24-hour | 570,000.0 | 5,175,250.0 | 5years 5.3° 20.8 26.1 35

Source: Title 40 CFR Part 50

(@) UTM = Universal Transverse Mercator: NAD83

(b) HROFDY & MONTH background data used; therefore, the modeled impact is presented as project impacts and background

combined.

(c) ARM2 methodology was applied to the model.

(d) Impact represents primary and secondary annual PM_s (0.92 pg/m3®+ 0.01 pg/m?)
(e) Impact represents primary and secondary 24-hour PMys (5.1 pg/m®+ 0.19 pg/m?)

6.8 PSD Class | Increment Screening Analysis

Under the PSD program, Class | areas are protected more stringently than under the NAAQS. Class |

areas include national parks, wilderness areas, and other areas of special national and cultural

significance.

There are four Class | areas that are within 300 kilometers of the Nemadji River Site

o Rainbow Lake Wilderness, Wisconsin (60 kilometers)

e Boundary Waters Canoe Area Wilderness, Minnesota (126 kilometers)

e Voyageurs National Park, Minnesota (182 kilometers)

e Isle Royale National Park, Michigan (237 kilometers)
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There is also one non-Federal Class I area that is within 300 kilometers of the Project, Forest County

Potawatomi Community Reservation, Wisconsin (261 kilometers).

Avreas that have submitted requests to change the air quality status from Class Il to Class | but whose

request has yet to be granted were not evaluated for this Project.
The locations of the Project site and the Class | areas are shown in Figure B-5, Appendix B.

An assessment of air quality impacts at Class | areas was performed to demonstrate that the operation of

the Project will not result in, or contribute to, concentrations above the PSD Class I Increment threshold.

A screening analysis to determine if further analysis is required was performed for the four Class | areas

and one non-Federal Class I area. The Class | Increment screening will be analyzed with AERMOD at a

50-kilometer distance from the Project by placing an arc of receptors extending 45 degrees (+/-) from the
line connecting the Project and the Class | area. One Class | screening model that combined all Class |

receptor arcs into one receptor grid was run for this analysis.

The AERMOD modeled impacts in comparison to the Class I significance thresholds are shown in Table
6-12. Based on the analysis, it was determined that the impacts from the Project will not significantly

impact the PSD Class | Increment at the surrounding Class | areas and does not require further analysis.

Table 6-12: Class | Modeled Screening Impacts and Class | Significant Impact Level

. Maximum Modeled Sig:r?zia:nt
Pollutant AV_?_;?“%“Q Concentration Impact Level'

micrograms per cubic meter (ug/m?3)
NO2 Annual 0.03 0.1
24-hour 0.3 0.3
PMio Annual 0.02 0.2

PM 24-hour 0.27° 0.272

25 Annual 0.02¢ 0.052

Sources:

(1) EPA. Prevention of Significant Deterioration (PSD) and Nonattainment New Source
Review (NSR) Proposed Rulemaking, July 23, 1996. (61 FR 38249).

(2) EPA Memorandum, 2018a, “Guidance on Significant Impact Levels for Ozone and
Fine Particles in the Prevention of Significant Deterioration Permitting Program.”

(a) Modeled as NOy.

(b) Impact represents primary and secondary 24-hour PMy5 (0.265 pg/m? + 0.0127 pg/m?)
(c) Impact represents primary and secondary annual PMys (0.02 pg/m3+ 0.0006 pg/me)
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6.9 Secondary Formation Analysis

An analysis of the impact of secondary formation of ozone (NOx and VOC) and PM;s (NOy and SO,) was
performed. The NAAQS and modeling significance level threshold for ozone and PM. s are shown in
Table 6-13.

Table 6-13: NAAQS and Modeling Significance Levels

Averaging Modeling Significance
Pollutant Period Level? NAAQS??
Ozone 8-hour 1.0 ppb 0.07 ppm (70 ppb)
Annual 0.2 ug/m?® 12 pg/m?3
PM2s
24-hour 1.2 pg/md 35 pg/m3
Source:

(1) EPA Memorandum, 2018, “Guidance on Significant Impact Levels for Ozone and Fine Particles in the

Prevention of Significant Deterioration Permitting Program.”

(2) Title 40 CFR Part 50.

(a) ppb = parts per billion; ppm = parts per million; micrograms per cubic meter = pug/m?.
In April 2019, the EPA provided Guidance on the Development of Modeled Emission Rates for
Precursors (MERPS) as a Tier | Demonstration Tool for Ozone and PM. s under the PSD Permitting
Program (the Guidance) in final form. The MERPS methodology was used to satisfy the compliance
demonstration requirements for both ozone and secondary PM. s for PSD purposes. The Tier 1 assessment
in the Guidance uses existing empirical relationships between precursors and secondary impacts based on
modeling performed by the EPA. MERPs were used to describe an emission rate of a precursor that is
expected to result in a change in ambient ozone or PM s that would be less than a specific air quality
concentration threshold for ozone or PM; s to determine whether an impact causes or contributes to a

violation of the NAAQS for ozone or PMs.

6.9.1 Secondary PM2s Formation Analysis

The NO, (269.0 tons per year) emissions from the Project are below the lowest MERP values for the daily
and annual PM2 s from the NOy precursor for the Upper Midwest climate zone shown in Table 4-1 of the
Guidance. The SO; (29.0 tons per year) emissions from the Project are below the lowest MERP value for
the daily and annual PM. s from the SO, precursor for the Upper Midwest climate zone shown in Table 4-
1 of the Guidance. Based on these comparisons it was determined that it was appropriate to use the Upper
Midwest climate zone data for the PM_ s significant impact level, Class Il Increment, and NAAQS

analysis.
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For the Class I Increment analysis it was determined that it was more appropriate to use a specific
hypothetical source in the same region and geographic area for comparison. Therefore, an analysis was

performed to determine the most relevant hypothetical source.

Next, the NOy and SO precursor contributions to the daily and annual average PM. s were considered
together to determine if the Project’s air quality impact of PM.s would exceed the PM s significant

impact level, Class Il Increment, Class | Increment, and NAAQS.

6.9.1.1 Daily PM25 Source Impact Analysis (ug/m?3)

The secondary PM.s impacts were expressed in pug/m3 to add to the primary PM2s AERMOD results to
obtain the overall PM, s impacts. Using the Project emissions and Upper Midwest air quality impact
information the source nitrate and sulfate daily impact is calculated as follows:

kg
m3

| (.. ng 2690 tpy)
Nitrate Impact = (1-2 m3 " 2,963 tpy

Hg  29.0tpy Hg
Sulfate I t=(1.2— )= 8 —
ulfate Impac m3 * 454 tpy m3

Therefore, the total daily secondary PM;s impact is:

Total Daily Secondary PM2.5 Impact = (0.11 % + 0.08 %) =0.19 %

6.9.1.1.1 Daily PM2s — Class Il Significant Impact Level
When the Project source primary impact (from AERMOD) and daily secondary impacts (from MERP
equation) are added together the total impacts are greater than the daily PM2s Class 1l significant impact

level value of 1.2 pg/m? as shown below.

Primary PM2.5 Impact + Secondary PM2.5 Impact = (6.3 % + 0.19 %) =6.5 %

6.9.1.1.2 Daily PM25 — Class Il Increment
When the Project source primary impact (from AERMOD) and daily secondary impacts (from MERP
equation) are added together the total impacts are less than the daily PM.s Class Il Increment value of 9.0

pg/m?® as shown below.

Primary PM2.5 Impact + Secondary PM2.5 Impact = (5.1 % + 0.19 %) =53 %
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6.9.1.1.3 Daily PM25s — NAAQS

When the Project source primary impact (from AERMOD), background value, and daily secondary
impacts (from MERP equation) are added together the total impacts are less than the daily PM2s NAAQS
value of 35 pg/m? as shown below.

Primary PM2.5 Impact + background + Secondary PM2.5 Impact = (5.1 9 +20.8 LA + 0.19 %) = 26.1 LA

m3 m3 m3

6.9.1.2 Annual PM2s Source Impact Analysis (ug/m3) — Class Il Significant
Impact Level

The secondary PM,s impacts were expressed in pug/m? to add to the primary PM2s AERMOD results to
obtain the overall PM. s impacts. Using the Project emissions and Upper Midwest air quality impact

information the annual source nitrate and sulfate impact is calculated as follows:

) _ Hg = 269.0 tpy ) _ Hg
Nitrate Impact = (0.2 3 * 10,011 tpy) — 3
_ Hg ~ 29.0 tpy ) _ Hg

Sulfate Impact = (0.2 3 2522 tpy) = 0.002 3

Therefore, the total annual secondary PM;s impact is:

Total Annual Secondary PM2.5 Impact = (0.01 % + 0.002 %) =0.01 LA

m3

6.9.1.2.1 Annual PM25 — Class Il Significant Impact Level
When the Project source primary impact (from AERMOD) and secondary impacts (from MERP equation)
are added together the total impacts are greater than annual PM; s Class 11 significant impact level value

of 0.2 pg/m? as shown below.

Primary PM2.5 Impact + Secondary PM2.5 Impact = (0.60 % + 0.01 M) =0.61 r9

m3 m3

6.9.1.2.2 Annual PM25 — Class Il Increment
When the Project source primary impact (from AERMOD) and annual secondary impacts (from MERP
equation) are added together the total impacts are less than the annual PM. s Class Il Increment value of

4.0 pug/m?3 as shown below.

Primary PM2.5 Impact + Secondary PM2.5 Impact = (0.60 % + 0.01 %) =0.61 9

m3
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6.9.1.2.3 Annual PM25 — NAAQS

When the Project source primary impact (from AERMOD), background value, and annual secondary
impacts (from MERP equation) are added together the total impacts are less than the annual PM.s
NAAQS value of 12 pg/m? as shown below. Further analysis demonstrated that cumulative impacts from

all NSG sources are less than the significant impact level for all modeled NAAQS exceedances.

Primary PM2.5 Impact + background + Secondary PM2.5 Impact = (0.92 % + 8.0 % + 0.01 %) =8.93 %

6.9.1.3 Class | Daily and Annual PM2:s
For the Class I analysis it was determined that it was more appropriate to use a specific hypothetical
source in the same region and geographic area for comparison. Therefore, an analysis was performed to

determine the most relevant hypothetical source.

6.9.1.3.1 Hypothetical PM2.5 Source Impact Analysis

The Project is not located in an area with complex terrain and is not located close to large sources of
pollutants that would impact atmospheric chemistry or meteorology (predominately rural area). Nearby
hypothetical sources located in Wisconsin and Minnesota were identified and are shown in Table 6-14.
According to the distance analysis, the closest hypothetical source is the St. Louis County source (137.8
kilometers away). The St. Louis County source surrounding terrain is representative of the Project site
and the source is in a rural area similar to the Project location. A review of the data indicates that the St.

Louis County source is representative of this Project.

Table 6-14: Hypothetical Source Review

Distance from

Max Nearby Max Nearby Project Site

County County Terrain (meters) Urban (%) (kilometers)
St Louis Minnesota 431 2.8 137.8
Rusk Wisconsin 410 2.3 156.5
Dakota Minnesota 292 52.4 233.3
Wadena Minnesota 420 2.2 234.5
Shawano Wisconsin 237 32.2 365.5

Source: EPA MERPS View Qlik (Accessed October 2021)

Table 6-15 lists the values for the St. Louis County source for the respective emission rates and stack

height combination. Project SO, and NOy emissions are each less than 500 tons per year; therefore, the
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hypothetical 500 ton per year source was selected. Most of the emissions from project are emitted from a
stack height above 50 meters; therefore, the 90-meter stack source was selected. These values were used

to calculate the additive secondary impacts for Class | PSD Increment daily and annual PM;s.

Table 6-15: Hypothetical St. Louis County Source Table Values

Stack
Emissions Height Distance Concentration
Metric (tons per year) (meters) (kilometers)? (Hg/m3)b
Annual PM;s SO, 500 90 60 0.003108
Daily PM25 SO; 500 90 60 0.0812
Annual PM.5 NOy 500 90 60 0.00071
Daily PM25 NOy 500 90 60 0.0149

Source: EPA MERPS View Qlik (Accessed November 2021)

(a) The analysis was performed using the distance values associated to the nearest Class | area (most
conservative), since Rainbow Lake Wilderness is located 60 kilometers from the Project.

(b) pg/m?® = micrograms per cubic meter

6.9.1.3.2 Daily Class | PM25 Source Impact Analysis (ug/m?3)
The secondary PMs impacts were expressed in pug/m3 to add to the primary PM2s AERMOD results to
obtain the overall PM. s impacts. Using the Project emissions and air quality impact information from St.

Louis County Source the source nitrate and sulfate daily impact is calculated as follows:

. 0.0149 14 g

Nitrate Impact = | 269.0 tpy * W = 0.0080 3
00812 1% g

Sulfate Impact = | 29.0 tpy * W = 0.0047 3

Therefore, the total daily secondary PM2s impact is:

; - a2 RN _ a2
Total Daily Secondary PM2.5 Impact = (0.0080 3+ 0.0047 — )= 00127 =
6.9.1.3.3 Daily PM25 — Class | Increment
When the Project source primary impact (from AERMOD) and daily secondary impacts (from MERP
equation) are added together the total impacts are less than the daily PM.s Class | Increment value of 0.27

pg/m?® as shown below.

Primary PM2.5 Impact + Secondary PM2.5 Impact = (0265 % + 0.0127 %) =0.278 %

Nemadji Trail Energy Center 6-21 Burns & McDonnell



PSD Air Construction Permit Application Revision 0 Air Dispersion Modeling

6.9.1.34 Annual Class | PM2s Source Impact Analysis (ug/m?3)
Using the Project emissions and air quality impact information from St. Louis County Source the source

nitrate and sulfate annual impact is calculated as follows:

0.00071 £Z

Nitrate Impact = | 269.0 tpy » ———— M3 | = 00004 LZ

500 tpy m3

0.003108 % ug

Sulfate Impact = | 29.0 tpy * W = 0.0002 3

Therefore, the total annual secondary PM; s impact is:

Total Annual Secondary PM2.5 Impact = (0.0004 "9 1 0.0002 ﬂ) = 0.0006 *Z
m3 m3 m3

6.9.1.3.5 Annual PM2;5 - Class | Increment
When the Project source primary impact (from AERMOD) and annual secondary impacts (from MERP
equation) are added together the total impacts are less than the annual PM. s Class | Increment value of

0.05 pg/m? as shown below.

Primary PM2.5 Impact + Secondary PM2.5 Impact = (0.02 % + 0.0006 %) =0.02 %

6.9.2 Secondary Ozone Formation Analysis

The NO, (269.0 tons per year) emissions from the Project are greater than the lowest MERP values for 8-
hour ozone from NOy for the Upper Midwest climate zone shown in Table 4-1 of the Guidance. The VOC
(250.0 tons per year) emissions from the Project are less than the lowest MERP value for the 8-hour ozone
from VOC for the Upper Midwest climate zone shown in Table 4-1 of the Guidance. Therefore, air
quality impacts from the Project would be expected to be greater than the critical air quality threshold
(CAQT).

The NO, and VOC precursor contributions to the 8-hour daily maximum ozone need to be considered
together to determine if the Project’s air quality impact would exceed the CAQT. The additive secondary

impacts on 8-hour daily maximum ozone is calculated as follows:

269.0 tpy NOx 250.0 tpy VocC 2454 0.16 = 2.31 * 100 = 231%
125 tpy NOx 8hr daily max + 1,560 tpy VOC 8hr daily max |~ ™ +0.16=2.31~ N 0
05 MERP 05 MERP
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A value greater than 100 percent indicates that the CAQT will be exceeded when considering the
combined impacts of these precursors on 8-hour daily maximum ozone; therefore, comparable
hypothetical sources were identified to determine the additive secondary impacts on 8-hour daily

maximum ozone.

The Project is not located in an area with complex terrain and is not located close to large sources of
pollutants that would impact atmospheric chemistry or meteorology (predominately rural area). Nearby
hypothetical sources located in the Upper Midwest region were identified. According to the distance
analysis, the closest hypothetical source is located in St. Louis County (137.8 kilometers away). The
terrain surrounding the St. Louis County source is somewhat representative of the Project site and the
source is located in a rural area similar to the Project location. A review of the data indicates that the St.

Louis County source is representative of this Project.

Table 6-16 lists the EPA MERPS View Qlik values for the St. Louis County source for the respective
emission rates and stack height combination. These values were used to calculate the additive secondary

impacts for ozone.

Table 6-16: Hypothetical Source St. Louis County Values

Stack
Emissions Height MERP
Metric (tons per year) (meters) (tons per year)
Daily ozone NOx 500 90 437.0
Daily ozone VOC 500 102 6,036.0

Source: EPA MERPS View Qlik (Accessed November 2021)
(a) No 90 meter stack data was available; therefore, 10 meter stack data was selected.

The NO, and VVOC precursor contributions to the 8-hour daily maximum ozone were considered together

to determine if the Project’s air quality impact would exceed the CAQT.

NOx I t (1 b 2690 tpy tpy) 0.62 ppb
= * = .
x fmpac PPO* 437 0 tpy pp
vocCI t (1 b 250.0 tpy ) 0.041 ppb
= * ——— | = U.
mpac PPo > €036.0 tpy pp

The additive secondary impacts on 8-hour daily maximum ozone is calculated as follows:

0.61 ppb + 0.042 ppb = 0.66 ppb
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A value less than the ozone significant impact level value of 1 parts per billion (ppb) indicates that the
CAQT will not be exceeded when considering the combined impacts of these precursors on 8-hour daily

maximum ozone.

6.10 Dispersion Modeling Conclusion

The modeling results shown in Table 6-9 demonstrate that exceedances of NOy, CO, PM1o, and PMz5s,
modeling significance levels occurred and refined modeling is required. A refined modeling analysis was
conducted to demonstrate compliance with the PSD Class Il Increment and NAAQS for NOy, CO, PMyy,
and PM_s, The Project will not cause or contribute to any modeled Class 11 PSD Increment or NAAQS

exceedances.

Based on the Class | analysis, it was determined that the impacts from the Project will not significantly
impact the four Class I areas and one non-Federal Class | area that are within 300 kilometers of the

Project and does not require further analysis.

The operation of the Project will not cause or contribute to a significant degradation of ambient air
quality. After examining the results of the model, it has been determined that the modeling requirements

for PM1o, PM_5, CO, and NO; have been fulfilled, and no further modeling is required.
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7.0 ADDITIONAL IMPACTS ANALYSIS

Section 7 overview: The references to the most current additional impacts sections are presented in Table

7-1. The model values presented in this section have been updated to reflect the latest modeling analysis.

Table 7-1: Additional Impacts Section References

Report Heading Previous Application Reference St?::'n?trtnatl)?.roigf;n
Construction Impacts Januarflegggf ;ﬁtmittal Section 7.1
Vegetation Impacts Januar?/ezcggf S7L.12bmittal Section 7.2
Carbon Monoxide Decemst’)i(;tlz%nlgéﬁlbmi ttal Section 7.2.1
Carbon Dioxide Janua?;e/cztz)ozn17éﬁblmittal Section 7.2.2
Nitrogen Oxides Decemst’)i(;tiz%nlgéfbmi ttal Section 7.2.3
Particulate Matter Januasr’f/cztz)oznlgﬁsmittal Section 7.2.4
Sulfuric Acid Mist Decemst’)eecrtlz%nlgéfbmittal Section 7.2.6
Volatile Organic Compounds Januasr’scztiooznlgﬁgmittal Section 7.2.7
Soil Impacts Januar?/ezcggf S7L.$)mittal Section 7.3
Industria_l, Residential, and Section 7.4 _ Section 7.4
Commgrplal Growth Impacts January 20.21 Submittal
VISIbIIItizg?yg:posmon Januar?/ezcggf S7L.15bmittal Section 7.5
Class | Area Analysis Januasr’scztiooznlgﬁ.blmittal Section 7.5.1
Class Il Area Analysis Januasr’f/cztz)oznlgifmittal Section 7.5.2
Conclusion Januarflegggf S7£Jmittal Section 7.6

The additional impacts analysis requirement under PSD includes the ambient air quality impact analysis,

soils and vegetation impacts, visibility impairment, and growth analysis for the Project.

7.1  Construction Impacts
Construction for the Project has the potential for short-term adverse effects on air quality in the immediate

area around the site and will not affect the attainment status for Douglas County. Diesel fumes from
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construction vehicles and dust from site preparation and construction vehicle operation can affect local air
quality during certain meteorological conditions. However, these instances are limited in time and area of

effect.

Low sulfur fuel will be used for construction vehicles that use diesel fuel. Operation of these vehicles is
not expected to significantly affect ambient air quality. During prolonged periods without rainfall,
fugitive construction-related dust may need to be minimized through the application of water to onsite

roads used by construction equipment.

7.2 Vegetation Impacts

The following sections briefly describe the potential effects of CO, CO,, NOz, PM/PM1o/PM_ 5, H2SO4
mist, VOC, and synergistic effects of pollutants produced by the installation of the Project on the nearby
vegetation. The potential effects of the air emissions on vegetation within the immediate vicinity of the
Project were compared to scientific research examining the effects of pollution on vegetation. Damage to
vegetation often results from acute exposure to pollution but may also occur after prolonged or chronic
exposures. Acute exposures are typically manifested by internal physical damage to leaf tissues, while
chronic exposures are associated with the inhibition of physiological processes such as photosynthesis,
carbon allocation, and stomatal functioning (Hallgren, 1984; Hill and Littlefield, 1969; Mansfield and
Freer-Smith,1984).

7.21 Carbon Monoxide
CO is not known to injure plants nor has it been shown to be taken up by plants. Consequently, no
adverse impacts to vegetation at or near the Project are expected from CO stack emissions from the

Project.

7.2.2 Carbon Dioxide

CO; is not known to injure plants. Long-term exposure to elevated CO- levels has shown to improve the
efficiency of nutrient, water, and photosynthesis in some plants (Drake, et al., 1997; Leakey et al., 2009).
However, the improved efficiencies that result from elevated CO; levels may not necessarily result in
greater yields for crop plants (Morgan et al., 2005). No adverse impacts to vegetation at or near the

Project are expected from CO; emissions from the Project.

7.2.3 Nitrogen Oxides
During fuel combustion, atmospheric and fuel-bound nitrogen is oxidized to nitrogen oxide and small

amounts of NO; (Chang, 1981). The NO is photochemically oxidized to NO,, which is then subsequently
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consumed during the production of ozone and peroxyacetyl nitrates. NO, has been shown to deleteriously
impact vegetation (Taylor et al., 1975; Heath, 1980; Kozlowski and Constantinidou, 1986; Darrall, 1989).
Typical leaf injury responses include interveinal necrotic blotches similar to SO- injury for angiosperms
and red-brown distal necrosis in gymnosperms (Kozlowski and Constantinidou, 1986). Injury threshold
concentrations vary by species and dose but are much higher than that of SO, as described above. In
general, short-term, high concentrations of NO; are required for deleterious impacts on plants (Prinz and
Brandt, 1985). The injury threshold concentration for typical plants that are grown in Wisconsin is 7,380
ug/m? for tomato (Lycopersicon esculentum) and annual sunflower (Helianthus annuus). A common,
weedy plant found in Wisconsin is lamb’s quarters (Chenopodium album); this species was not injured
following 2 hours of exposure at concentrations of 1.9 pg/m® NO,. Furthermore, short-term fumigations
of approximately 1-hour, 20-hours, and 48-hours at NO2 concentrations of 940 to 38,000 pg/m?®, 470
ug/m3, and 3,000 to 5,000 ug/m3, respectively, have been shown to deter photosynthesis in a number of
herbaceous [tomato, oats (Avena sativa), alfalfa (Medicago sativa)] and woody plants (Hill and Bennett,
1970; Capron and Mansfield, 1976; Smith, 1981). Moreover, Taylor and McLean (1970), in their review
of NO; effects on vegetation, noted that long-term exposures of phytotoxic doses of NO, ranged from 280

to 560 pg/m?®.

The maximum annual modeled value for the Project is 2.9 ug/m® and the maximum 1-hour NO, modeled
value for the Project is 162.5 ug/m®. These levels are low, so it is highly unlikely that NO, emissions will

impact vegetation adjacent to or surrounding the Project.

7.2.4  Particulate Matter

Particulates have been shown to be detrimental to vegetation typically within the immediate vicinity of
the source. The most obvious effect of particle deposition on vegetation is a physical smothering of the
leaf surface. This will reduce light transmission to the plant and cause a decrease in photosynthesis. The
maximum PMio 24-hour modeled value from this Project is 25.8 ug/m?® and the maximum PMs 24-hour
modeled value is 6.3 pg/m®. These levels are low, so it is highly unlikely that PM1o and PM,s emissions

will impact vegetation adjacent to the Project.

7.2.5 Synergistic Effects of Pollutants

Air pollutants are known to act in concert to cause injury to or decrease the plant function (Reinert et al.,
1975; Omrod, 1982). Synergistic refers to the combined effects of pollutants when they are greater than is
expected from the additive effect of the compounds. The inhibitory effects of SO, and NO,, NO, and NO,
NO; and ozone, and ozone and SO, have been reported in various short-term studies for crop plants (e.g.,

soybean, broad bean (Vicia faba), annual sunflower, and tomato) and various tree species that grow in
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Wisconsin [e.g., eastern cottonwood (Populus deltoides), sugar maple (Acer saccharum), white ash
(Fraxinus americana), and black oak (Quercus velutina)] (White et al., 1974; Wright et al., 1986; Capron
and Mansfield, 1976; Furakawa et al., 1984; Okana et al., 1985; Costonis, 1970, Carlson, 1979; Jensen,
1981; Omrod et al., 1981). Concentrations of pollutants (80 to 981 pg/m?®) in these studies are higher than
the concentrations predicted to occur near the Project. Consequently, no synergistic effects of the air

pollutants are expected to inhibit vegetation at or near the Project.

7.2.6  Sulfuric Acid Mist

H»SO4 mist impacts vegetation in much the same way as acid rain, causing foliar damage and necrosis. In
a study that examined the effects of acidic mist on crops and trees in London, the H,SO4 mist
concentrations in polluted regions were insufficient to produce acute injury to vegetation except in close
vicinity of intense emission sources. Generally, in experimental studies, the concentrations of acidic
aerosol required to produce measurable reductions in growth and noticeable injury to plants vary between
10 to 100 milligrams per cubic meter (mg/m?®). Short time exposures of 4-16 hours at rates of 100-200
mg/m? have been shown to cause injury to plants (Lange, 1979). Kohno and Kobayashi analyzed the
effect of simulated acid rain on soybean growth in Japan and found that visible injury to the young,
trifoliate leaves occurred only when the pH was below 3.0 (Kohno and Kobayashi, 1989). In the area
around the Project, the average sulfate concentration in acid rain is projected to be approximately 1.5
mg/L with a pH ranging from 5.5 to 5.7 (National Atmospheric Deposition Program (NRSP-3), 2018a
and 2018b). These concentrations and levels of acidity are not likely to cause foliar damage, as described

in the Kohno and Kobayashi study, because the pH is not low enough.

7.2.7 Volatile Organic Compounds

VOCs are formed from the products of incomplete combustion of natural gas. Currently VOCs are not
one of the six “criteria” pollutants for which the EPA has set NAAQS (EPA, 2020). Ozone is a gas
created by a chemical reaction between NOx and VOCs in the presence of sunlight. Vegetation that is
impacted by ozone is commonly referred to as “ground-level” ozone, where it forms in potential harmful
concentrations and becomes a primary constituent of smog. Similar to particulate matter and lead, the
primary impact of smog produced by ozone on vegetation is a physical smothering of the leaf surface.
Ozone also gets inside the leaf and damages the parts of the leaf that make the sugars. Ozone’s effects on
plants typically result in mottled markings, yellowing leaves, or a bronzed appearance. As a result, this
damage to the leaves interferes with the ability of sensitive plants to produce and store food, making them
more susceptible to diseases, insects, other pollutants, and harsh weather. Chronic exposures to ozone
concentrations of greater than or equal to 196 pg/m? can cause negative impacts to vegetation (Heath,

1975). Reductions in growth and photosynthesis of trees can occur at ozone levels of less than 200 pg/m?®
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(Pye, 1988). Trees typically found within the vicinity of the facility that could be impacted by such levels
of ozone include sugar, silver, and red maple (Acer saccharum, A. saccharinum and A. rubrum,
respectively); white ash, green ash (Fraxinus pennsylvanica), and black locust (Robinia pseudoacacia).
Soybeans, corn, wheat, annual sunflower, and white clover showed decreases in photosynthetic rates with
short-term (200 pg/m?® to 1,399 pg/m?3 for 1 to 4 hours) and long-term (70 to 270 pg/m? for 147 to 180
hours in 3 weeks) exposures to ozone (Hill and Littlefield, 1969; Bennett and Hill, 1973, Furukawa et al.,
1984; Reich and Amundson, 1985). In a study of three varieties of rice produced commercially in
California that were fumigated with ozone at 0.05, 0.10, 0.15, and 0.20 ppm concentrations for 25 hours
per week, the effects of the ozone exposure resulted in a reduction of growth and yield and an increase of
seed sterility as the ozone concentrations increased (Thompson et al., 1983). However, the ozone
exposure concentrations experienced by the three cultivars of rice are higher than would be expected to

result from the Project.

It is difficult to determine the contribution the Project would have on local or regional ambient ozone
levels. Photoreactive modeling runs would be required to estimate the ozone impacts resulting from the
emissions of NO, and VOC. Due to the transport effects of ozone, it is unlikely that concentrations in the

vicinity of the Project would exceed NAAQS.

7.3  Soil Impacts
Eight soil types were mapped at, or in the immediate vicinity of, the Project site and include (Natural

Resources Conservation Service, 2018):

o Arnheim mucky silt loam, 0 to 1 percent slopes, frequently flooded (5A)
¢ Moquabh fine sandy loam, 0 to 3 percent slopes, frequently flooded (6A)
e Udorthents, ravines and escarpments, 25 to 60 percent slopes (92F)

¢ Amnicon-Cuttre complex, 0 to 4 percent slopes (262B)

o Miskoaki clay loam, 6 to 12 percent slopes (274C)

o Miskoaki clay loam, 12 to 25 percent slopes (274D)

o Bergland-Cuttre complex, 0 to 3 percent slopes (347A)

e Lupton, Cathro, and Tawas soils, 0 to 1 percent slopes (405A)

Sulfates and nitrates caused by NO; deposition on soil can be both beneficial and detrimental to soils
depending on their composition. However, given the low expected deposition from the Project, operation

of the Project should not significantly affect the soils onsite or in the immediate vicinity.
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7.4 Industrial, Residential, and Commercial Growth Impacts

The Project is expected to increase employment in the area. The building phase will last approximately
one year. Construction employment is expected to peak at approximately 150 skilled construction jobs.
Projected employment, reflecting full-time jobs directly tied to the operation of the Project, is estimated to
be five people at the facility. This will result in moderate amounts of secondary employment being
created by the economic activity of the facility. In the immediate vicinity of the Project, increased

vehicular traffic is expected; however, these activities are not expected to significantly impact air quality.

An increase in the construction work may temporarily increase the number of people residing in the area
for the construction phase. After construction is completed, many of the new employees are expected to
already live in the area surrounding the Project. However, some new employees are expected to move into
the area, with only a slight increase in the residential growth in the area. This small increase in new

residences is not expected to have an impact on the air quality in the area.

Adding additional electricity to the grid in this area may increase industrial growth; however, it is
unknown at this time how increasing available electrical power in this area may affect future industrial
growth.

7.5 Visibility and Deposition Analysis

The visibility impairment analysis is part of the additional impacts analysis requirement under PSD.

7.51 Class | Area Analysis
Under the PSD program, Class | areas are protected more stringently than under the NAAQS. Class |
areas include national parks, wilderness areas, and other areas of special national and cultural

significance.
There are four Class | areas that are within 300 kilometers of the Nemadji River Site

o Rainbow Lake Wilderness, Wisconsin (60 kilometers)
e Boundary Waters Canoe Area Wilderness, Minnesota (126 kilometers)
e Voyageurs National Park, Minnesota (182 kilometers)

o Isle Royale National Park, Michigan (237 kilometers)

There is also one non-Federal Class | area that is within 300 kilometers of the Project, Forest County

Potawatomi Community Reservation, Wisconsin (261 kilometers).
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Avreas that have submitted requests to change the air quality status from Class Il to Class | but whose

request has yet to be granted were not evaluated for this Project.

Following the most recent Federal Land Managers’ Air Quality Related Values Work Group (FLAG)
Workshop procedures (USFS, NPS, and USFWS, 2010), the Screening Procedure (Q/D) was used to
determine if the Project could opt (screen) out of an Air Quality Related Value (AQRV) assessment for
visibility and deposition. Following the screening procedures in FLAG, to calculate “Q,” the emissions of
NOy, SOz, PMyo, and H2SO, were summed based on maximum 24-hour emission rates for the two worst-

case emission scenarios and then divided by the distance to the respective Class | area.

Although overall turbine operations are limited to 500 hours per year fuel oil usage, per guidance from the
FLMs, the maximum 24-hour emission rate must be used and ratioed for 365-day operation to determine
the “Q” value when assessing the need for a full AQRV analysis. Maximum 24-hour emissions include
start-up emissions as well as 100 percent load and duct burning for both the natural gas operation and fuel
oil operation. Note that the “Q” value also includes the emissions from the auxiliary equipment. Refer to

Appendix C for the overall calculation breakdown and maximum emission rates for the units.

The screening analysis is summarized below for each of the areas located within 300 kilometers of the

proposed Project in Table 7-2.

Table 7-2: Class | Screening Analysis

Q/D
D
Class | Area (Kilometers) Fuel Oil Natural Gas
Duct Firing? | Duct Firing®
Rainbow Lake Wilderness 60 9.9 7.3
Boundary Waters Canoe Area Wilderness 126 4.7 35
Voyageurs National Park 182 3.3 24
Isle Royale National Park 237 2.5 1.9
Forest County Potawat_oml Community 261 23 17
Reservation

(@) Q duct firing fuel oil =sum (NOx+PM15+S0O2+H,S0.) = 595.8 tons per year and includes start-up emissions
(b) Q duct firing natural gas =sum (NOx+PM1o+SO,+H,S04) = 439.6 tons per year and includes start-up
emissions

In accordance with the FLAG Guidance, if Q/D is less than 10, then no AQRYV analysis is required. Based
on the ratio of Q/D, all of the areas listed in the table above do not require further analysis of AQRV.
Thus, no visibility or deposition analysis is anticipated for impacts to AQRVs. A notification letter will be

submitted to the Federal Land Managers (FLMs) for concurrence with the above assessment.
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7.5.2 Class Il Area Analysis

The Project is located in a Class Il area. With respect to visibility conditions around the facility, no known
Class Il screening visibility criteria have been recommended at this time. Per discussions with WDNR, no
Class Il visibility analysis is required since the application includes a complete, complex dispersion

analysis.

7.6 Conclusion
Based upon the results presented in this section of the application and additional supplemental
information, it was concluded that the Project will not have a significant adverse impact on the air quality,

soils, vegetation, visibility, and growth in the surrounding area.
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State of Wisconsin s . . .
Department of Natural Resources Facility Details and Permit Actions

dnr.wi.gov Air Pollution Control Permit Application
Form 4530-100 (R 9/17) Page 1 of 2
Notice: Use of this form is required by the Department for any air pollution control permit application filed pursuant to ss. 285.61, 285.62 or 285.66, Wis.
Stats. Completion of this form is mandatory. The Department will not consider or act upon your application unless you complete and submit this
application form. You are required to submit two copies in accordance with s. NR 407.05(2), Wis. Adm. Code. Personal information collected will be used
for administrative purposes and may be provided to requesters to the extent required by Wisconsin's Open Records Law [ss. 19.31-19.39, Wis. Stats.].

Facility Information

1. Facility Name 2. SIC and NAICS 3. Facility ID Number (FID)
Nemadji Trail Energy Center 4911 & 221112 816127840

4. Street Address (where pollution sources are/will be located) 5. @ city O Town () Village [6. County
161 31st Street of Superior Douglas

7. Primary Operating Activity (e.g., lead-acid battery manufacturer or sulfite paper mill)
Electric generation
8. Is the facility located in an area designated as "nonattainment"? |9. If yes, indicate the pollutant(s) for the nonattainment designation
(refer to instructions) O Yes @ No

Applicant Information
10. Responsible Official Name (person legally responsible for the operation of the permitted air pollution sources [see NR 400.02(80e), Wis. Adm. Code])

Josh Skelton

11. Title 12. Email
Vice President - Generation, South Shore Energy,LLC| jskelton@mnpower.com
13. Mailing Address City State |ZIP Code
1259 NW 3rd St. Cohasset MN 55721
14. Parent Corporation or Owner Name (if not wholly owned by applicant)
South Shore Energy, LLC
15. Mailing Address City State |ZIP Code Country (if not U.S.)
30 West Superior Duluth MN 55802
16. Permit Contact Person - to be contacted for additional information concerning air pollution sources |17. Email
Melissa Weglarz mweglarz@mnpower.com
18. Title 19. Phone Number
Environmental Audit and Policy Manager (218) 355-3321

Permit Information

20. Construction Permit Actions:

Instructions: If applying for a construction permit action (including modification, reconstruction, relocation, replacement, and revision), you
MUST also apply for an operation permit option. A check for the construction permit application fees MUST be submitted with the application
forms before the department will begin their review. Application fees are listed below in section A. Additional fees may be required and a final
invoice will be sent when a final permit decision is made. See ch. NR 410 for current fee amounts and additional review fees.

Permit Actions: ® New Construction/Modification ($7,500) — Anticipated start dates:
(O Construction Permit Revision ($1,500 fee) Construction Operation
List Permit(s) to be revised:

|:| Requesting Expedited Review — If expedited review of construction permit is requested and fulfilled within expected time
periods, the construction permit review fee—invoiced with the final permit—will include a surcharge from $4000 to $7500
depending on the type and how fast the permit is issued. See ch. NR 410 for specific expedited fees.

B. Construction Permit Exemptions (indicate one): If you are requesting a review and response to an exemption, a check must be
included for the appropriate exemption fee listed below in parentheses.

Q Actual Emissions-Based Exemption (for construction project only) ($1,250)

(O Research & Testing ($1,250)

Q Modification for source with Plant-wide Applicability Limit ($1,500 / $2,400 with modeling)
(O Significant Net Emissions Increase ($5,500 / $6,500 with modeling)

Q General exemption ($500 - NR 406.04(2))

(O Specific exemptions ($500) — Select appropriate code citation(s) from list:

(O Other:

For more information on exemption citations: https://docs.legis.wisconsin.gov/code/admin_code/nr/400/406.pdf

C. Operation Permit type for Construction Action (select one):
(® Original — if you currently do not have a facility-wide operation permit
Q Revision — so that your facility-wide operation permit will be revised to reflect the proposed project
Q Renewal — if you are renewing your facility-wide operation permit in conjunction with the proposed project
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State of Wisconsin FACILITY PLOT PLAN
Department of Natural Resources AIR POLLUTION CONTROL PERMIT
APPLICATION

Form 4530-101 Rev. 12-99

Use of this form is required by the Department for any air pollution control permit application filed
pursuant to ss. 285.61, 285.62 or 285.66, Wis Stats. Completion of this form is mandatory. The
Department will not consider or act upon your application unless you complete and submit this form. It is
not the Department's intention to use any personally identifiable information from this form for any other

purpose.

In order for a comprehensive air quality analysis to be accomplished, a facility plot plan MUST be included
with the permit application. If the application is for an initial operation permit, submit the elements under
#2 below. If the application is for a renewal, answer #1 below first.

1. Have there been changes to the facility plot plan since the previous operation permit application was
submitted?
O No. The plot plan submitted with the original application can be used for the renewal.
Yes. An up-to-date plot plan is attached.

2. If there have been changes to the facility plot plan since the last operation permit application submittal,
RESUBMIT an up-to-date plot plan which must include the following or the permit application will be

deemed incomplete:

FOR DEPARTMENT USE ONLY

COMPLETE INCOMPLETE NOT APPLICABLE

1. A building layout (blueprint, plan view) including
all buildings occupied by or located on the site of
the facility.

2. The maximum height of each building (excluding
stack height).

3. The location and numerical designation of each

stack. Please ensure these  designations
correspond to the appropriate stacks listed on the
other permit  forms in this application.

4. The location of fenced property lines (if any).

5. Identify direction "North" on all submittals.

6. All drawings shall be to scale and shall have the
scale graphically depicted.

7. An additional regional map depicting the facility

location in relation to the  surrounding vicinity
(roads or other features) shall be included.

Are there any outdoor storage piles on the facility site? O Yes No

If so, what material does the pile(s) consist of?

Are there any dirt roads or unpaved parking lots on the facility site? O Yes No
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State of Wisconsin SOURCE AND SITE DESCRIPTIONS
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-102 Rev. 12-99 Information attached? _Y (y/n)

Use of this form is required by the Department for any air pollution control permit application filed pursuant to ss. 285.61, 285.62 or
285.66, Wis Stats. Completion of this form is mandatory. The Department will not consider or act upon your application unless you
complete and submit this form. It is not the Department's intention to use any personally identifiable information from this form for
any other purpose.

1. Briefly describe the proposed project or existing Unit(s) to be permitted. Attached supplemental forms as needed.

The proposed project is a combined-cycle combustion turbine electricity generation facility. Emission units will include one H-class
combustion turbine with a heat recovery steam generator (HRSG) and one steam turbine generator. The combustion turbine will
primarily combust pipeline-grade natural gas and will combust fuel oil as a back-up fuel. Other emission units for the project include
an auxiliary boiler, two natural gas-fired gas heaters, an emergency diesel fire pump, an emergency diesel generator, fuel oil storage
tanks, SF circuit breakers, haul road truck traffic, and piping component fugitives.

For Renewal Applications:
1. Were any new or modified emissions units installed/modified at the facility since the last operation permit issuance date?

EdNo. Proceed to form 4530-102A.
O Yes. Answer the following questions:

2. Briefly describe any new/modified emissions units installed at the facility since the last operation permit issuance date and include
the following information. Attach supplemental forms as needed.

a. List the Department issued construction and/or operation permit number as applicable (identifying which units were covered
by which permit if multiple permits issued).

i.  If operation permit application forms were submitted for the new emission unit(s) covered by the construction permit
mentioned above, reference the date of that application.

ii. For Part 70 Sources Only: Ifno operation permit application forms were submitted for the new emissions unit(s)
covered by the construction permit mentioned above, complete the appropriate forms 4530-118 through 4530-125.

b. Include the Department issued construction permit exemption number, if one was assigned, or reference the date of the letter
of the exemption.

2. Site Description

The Project will be located east of the existing Enbridge Energy Superior Terminal Facility on the banks of the Nemadji
River in the City of Superior in Douglas County, Wisconsin.
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State of Wisconsin SOURCE DESCRIPTION - SUPPLEMENTAL
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-102A Rev. 12-99 Information attached? _N (y/n)

Use of this form is required by the Department for any air pollution control permit application filed pursuant to ss. 285.61, 285.62 or
285.66, Wis Stats. Completion of this form is mandatory. The Department will not consider or act upon your application unless you
complete and submit this form. It is not the Department's intention to use any personally identifiable information from this form for
any other purpose.

1. List all significant existing or proposed air pollution units, operations, and activities at the facility. A short narrative of the
inventory of air pollution emissions unit (e.g., boiler, printing line, etc.) followed by equipment specifications will suffice. If the
facility consists of several individual emission units, present this information in an outline format. (See instruction booklet for
an example Unit description.)

A. Combustion Turbine, EUO1
Combined cycle with duct burner —S01, P01, COla (SCR), CO1b (oxidation catalyst)
Manufacturer — Siemens SGT6-80000H
Fuel — Natural gas (primary), Fuel oil (back-up)
Maximum continuous heat input — 4,671 MMBtu/hr HHV when combusting natural gas, 4,027 MMBtu/hr, HHV when
combusting diesel fuel oil with a natural gas-fired duct burner
Maximum hourly fuel combustion — 4.58 MMscf/hr (natural gas); 22,050 gal/hr (fuel oil)

B. Auxiliary Boiler, EU02, S02, B02, C02 (ultra-low NOx burners} Flue Gas Recirculation, and Oxidation Catalyst)
Manufacturer — to be determined
Fuel — Natural gas
Maximum continuous heat input — 100 MMBtu/hr
Maximum hourly fuel combustion- 98,040 scf/hr

C. Circuit Breakers, EU 03, FO3
Three 345-kV and two 19-kV circuit breakers
Manufacturer — to be determined

D. Natural Gas Heater #1, EU04, S04, P04
Manufacturer — to be determined
Fuel — Natural gas
Maximum continuous heat input — 10 MMBtu/hr
Maximum hourly fuel combustion — 9,804 scf/hr

E. Natural Gas Heater #2, EU0S5, S05, P05
Manufacturer — to be determined
Fuel — Natural gas
Maximum continuous heat input — 10 MMBtu/hr
Maximum hourly fuel combustion — 9,804 scf/hr

F. Emergency Diesel Fire Pump, EU06, S06, P06
Manufacturer — to be determined
Fuel — Fuel oil
Maximum continuous heat input — 282 HP
Maximum hourly fuel combustion — 14.1 gallons per hour

G. Emergency Diesel Generator, EU07, S07, P07
Manufacturer — to be determined
Fuel — Fuel oil
Maximum continuous heat input — 1,490 HP
Maximum hourly fuel combustion — 150 gallons per hour

H. Storage Tank(s)
TO1 - One 180,000-gallon fuel oil tank (backup fuel for combustion turbine)
TO2 - One 1,700-gallon diesel generator tank
TO03- One 350-gallon diesel fire pump tank
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I.  Haul road fugitives, FO1
J. Piping component fugitives, F02

For Renewal Applications:
1.If there were any new or modified emissions units installed/modified at the facility since the last operation permit issuance date:

a. If any of these new/modified units were exempt from construction permit requirements, but are significant emissions units
and operation permit application(s) for the new unit(s) were submitted to the Department reference the date of those
submittals.

b. If any of the new/modified units are insignificant emissions units list them on form 4530-102B.

c. Ifany of the new/modified emissions units do not fit any of the above categories, fill out the appropriate forms for each
emissions unit as follows:

i. For Part 70 Sources: Fill out the appropriate forms 4530-103 through 4530-133; OR

ii. For Synthetic Minor Non Part-70 Sources and Non-Part 70 Sources: Fill out the appropriate forms 4530-103 through
4530-117 and 4530-126 through 4530-129.
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State of Wisconsin SOURCE DESCRIPTION - SUPPLEMENTAL
Department of Natural Resources AIR POLLUTION CONTROL PERMIT
APPLICATION
Form 4530-102B  Rev. 12-99 Information attached? _N _(y/n)

Use of this form is required by the Department for any air pollution control permit application filed pursuant to ss.
285.61, 285.62 or 285.66, Wis Stats. Completion of this form is mandatory. The Department will not consider or
act upon your application unless you complete and submit this form. It is not the Department's intention to use
any personally identifiable information from this form for any other purpose.

1.Mark all insignificant existing or proposed air pollution units, operations, and activities at the facility listed
below. If not listed, provide a short narrative of the inventory of air pollution emissions unit (e.g., boiler,
printing line, etc.) followed by equipment specifications. If the facility consists of several individual
emission units, present this information in an outline format. For Renewal Applications, identify those
that are new since the last update to your application. (See instruction booklet for an example Unit
description.)
Maintenance of Grounds, Equipment, and Buildings (lawn care, painting, etc.)
Boiler, Turbine, and HVAC System Maintenance
Pollution Control Equipment Maintenance
O Internal Combustion Engines Used for Warchousing and Material Transport
Fire Control Equipment
Janitorial Activities
Office Activities
Convenience Water Heating
Convenience Space Heating (< 5 million BTU/hr Burning Gas, Liquid, or Wood)
Fuel Oil Storage Tanks (< 10,000 gal.)
O Stockpiled Contaminated Soils
Demineralization and Oxygen Scavenging of Water for Boilers
Purging of Natural Gas Lines

Sanitary Sewer and Plumbing Venting

O
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State of Wisconsin FACILITY HAZARDOUS AIR POLLUTANT SUMMARY
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION

Form 4530-127 11-93 Information attached? n_ (y/n)
SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-Be-Assiened 816127840

3. Complete the following emissions summary for all hazardous air emissions at this facility (as defined in ch. NR 445, Wis Adm.
Code, and sec. 112, 1990 Clean Air Act Amendments):

Units Units
SEE APPENDIX C FOR HAPS EMISSIONS SUMMARY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY
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State of Wisconsin FACILITY EMISSIONS SUMMARY
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-129 11-93 Information attached? Y (y/n)

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name Nemadji Trail Energy Center: 2. Facility identification number: Fo-BeAssiered 816127840

3. Complete the following emissions summary for the listed emissions at this facility.

Air pollutant Actual Maximum Potential to emit Maximum
theoretical allowable
emissions

TPY TPY TPY TPY

SEE APPENDIX C FOR EMISSIONS SUMMARY

Particulates

Sulfur dioxide

Organic compounds

Carbon monoxide

Lead

Nitrogen oxides

Total reduced sulfur

Mercury

Asbestos

Beryllium

Vinyl chloride
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CURRENT EMISSIONS REQUIREMENTS AND STATUS OF FACILITY

AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-132 11-93 Information attached? _n (y/n)

State of Wisconsin

Department of Natural Resources

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: 816127840
5.
State
Only
Ambient Air Quality IS\I(%{ 404, 40 CFR Will comply with rule Units not constructed yet
State Origin PSD Review NR 405 Will comply with rule Units not constructed yet
Construction Permits NR 406 Will comply with rule Units not constructed yet
Operation Permits NR 407, 40 CFR Will comply with rule Units not constructed yet
70
Air Permit, Emission, and Inspection | NR 410 X Will comply with rule Units not constructed yet
Fees
Carbon Monoxide NR 426 X Will comply with rule Units not constructed yet
Malodorous Emissions and Open NR 429 Will comply with rule Units not constructed yet
Burning
NOy and SO, NR 432 X Will comply with rule Units not constructed yet
Emission Prohibition, Exceptions, NR 436 Will comply with rule Units not constructed yet
Delayed Compliance Orders, and
Variance
Air Contaminant Emission Inventory | NR 438 X Will comply with rule Units not constructed yet
Reporting Requirements
Reporting, Recordkeeping, Testing, NR 439 X Will comply with rule Units not constructed yet
Inspection, and Determination of
Compliance Requirements
Standards of Performance for New NR 440, 40 CFR Will comply with rule Units not constructed yet
Stationary Sources 60
Hazardous Pollutants NR 445 X Will comply with rule Units not constructed yet

8.1Is this facility subject to the provisions governing prevention of accidental releases of hazardous air contaminants contained

If you answered yes, please describe how you will achieve compliance with these provisions, including the requirement to

in section 112(r)(7) of the Clean Air Act?

formulate a plan for preventing accidental releases (sec. 112(r)(7)(B)(ii)):

O YesXINo

State Only
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State of Wisconsin FACILITY REQUIREMENT COMPLIANCE PLAN
Department of Natural Resources COMMITMENTS AND SCHEDULE
AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-133 11-93 Information attached? _n (y/n)

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: 816127840

3.For facilities that are presently in compliance with all applicable requirements, including any enhanced monitoring and
compliance certification requirements under section 114(a)(3) of the Clean Air Act that apply, complete the following.
These commitments are part of the application for Part 70 permits.

O We will continue to operate and maintain this facility in compliance with all applicable requirements.

Form 4530-132 includes new requirements that apply or will apply to this facility during the term of the permit. We will
meet such requirements on a timely basis.

4. For facilities not presently fully in compliance, complete the following.

O  This facility is in compliance with all applicable requirements except for those indicated below. We will achieve compliance
according to the following schedule:

Applicable Requirement
Corrective Actions Deadline

Progress reports will be submitted:

Start date: and every six (6) months thereafter
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State of Wisconsin STACK IDENTIFICATION
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-103 11-93 Information attached? _n_(y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: 2.Facility identification number: 3. Stack identification number:
Nemadji Trail .
Energy Center To-be-assigned 816127840 S01

4. Exhausting Unit(s), use Unit identification number from appropriate Form(s) 4530-104, 106, 107, 108 and/or 109

4530-104 EUO1 4530-106 4530-107 4530-108 4530-109

5.1dentify this stack on the plot plan required on Form 4530-101

6.Indicate by checking:
This stack has an actual exhaust point. [ This stack serves to identify fugitive emissions.

If this stack has an actual exhaust point, then provide the following stack parameters

7.Discharge height above ground level: _ 190 (feet)

8.Inside dimensions at outlet (check one and complete):

Circular 21.28  (feet) O rectangular length (feet) width (feet)

9. Exhaust flow rate:

Normal (ACFM)__(at 7.9 °F) Maximum (ACFM) (at 7.9 °F)
Natural Gas = 1,488,999 (without DB), Natural Gas = 1,496,266 (with DB),
Fuel Oil = 1,519,142 (without DB) Fuel Oil = 1,535,605 (with DB)

10. Exhaust gas temperature (normal): _ Natural Gas = 168, Fuel Oil= 185 (°F)

11. Exhaust gas moisture content: Normal volume percent Maximum volume percent
12.  Exhaust gas discharge direction: Up O Down O Horizontal
13. Is this stack equipped with a rainhat or any obstruction to the free flow of the exhaust O Yes No

gases from the stack?

*#*kx%k  Complete the appropriate Air Permit Application Forms(s) 4530-104, 106, 107, 108 or 109 for each Unit *****

exhausting through this stack.




PO1

State of Wisconsin

Department of Natural Resources

SEE INSTRUCTIONS ON REVERSE SIDE

BOILER OR FURNACE OPERATION

AIR POLLUTION CONTROL PERMIT APPLICATION

Form 4530-104 11-93

Information attached? __ (y/n)

1. Facility name: Nemadji Trail Energy Center

2. Facility identification number: To-be-assigned 816127840

3. Stack identification number: SO1

4. Boiler/furnace number: EUO1

4a. Unit description:

Natural gas-fired combustion turbine and heat recovery steam generator operating in combined cycle. Capable of burning No. 2 fuel
oil as a backup fuel. Duct burning capability for natural gas and fuel oil combustion.

5.Indicate the boiler/furnace control technology status.

O Uncontrolled

Controlled

If the boiler/furnace is controlled, enter the control device number(s) from the appropriate forms:

4530-110
4530-114

4530-111
4530-115

4530-112
4530-116

4530-113 __CO01a, CO1b

4530-117

6.Furnace type: Combined-Cycle Combustion Turbine

7. Maximum continuous rating:
4,671 MMBtu/hr HHV for Natural Gas;

4,027 MMBtu/hr for Fuel Oil

8. Manufacturer: Siemens

9. Model number: 8000H

10. Date of construction or last modification: 06/01/2021

11. Fuels and firing conditions:

Primary fuel Backup fuel #1 Backup fuel #2 Backup fuel #3
Fuel name Natural Gas Fuel Oil
Higher heating value 1,020 Btu/scf 137,000 Btu/gal
Maximum sulfur content (Wt.%) 0.5 gr/100 SCF 0.0015%
(annual average)
Maximum ash content (Wt.%) Negligible Negligible
Excess Combustion Air (%0>) N/A N/A
Moisture content (as fired) (%) Negligible Negligible
Maximum hourly consumption (3)33 ﬁﬁ:zgﬁi Eg};)) 22,050 gal/hr (CT)

Actual yearly consumption

40,109 MMscf/yr

11.0 x 10° gal/yr

*#k*x%k  For this emissions unit, identify the method of compliance demonstration by completing Form 4530-118, ****%*
DESCRIPTION OF METHODS USED FOR DETERMINING COMPLIANCE. Attach Form 4530-118
and its attachment(s) to this form. This is not a requirement of non-Part 70 sources.

**xx% Please complete the Air Pollution Control Permit Application Forms 4530-126 and 4530-128 for this Unit. *****
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State of Wisconsin CONTROL EQUIPMENT-CATALYTIC OR THERMAL OXIDATION
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-113 11-93 Information attached? _n_(y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
Section A
1. Facilitv name: Nemadji Trail Energyv Center 2. Facility identification number: To-beassicned 816127840
3. Stack identification number: SO1 4. Unit identification number:EUO1

5. Control device number: COla

6. Manufacturer and model number: TBD

7.Date of installation:-06/01/2021

8.Describe in detail the oxidation system. Attach a blueprint or diagram of the system. Attached? No

Selective catalytic reduction of NOy using ammonia injection and a catalyst.

9. List the pollutants to be controlled by this equipment and the expected control efficiency for each pollutant on the table below.
O Documentation is attached

Pollutant Inlet pollutant concentration Outlet pollutant concentration Efficiency (%)
gr/acf ppmv gr/acf ppmv hood pollutant
capture destruction
NOx (Natural gas) 35 2.0 @ 15% O, 94%
NOx (Fuel oil) 42 6.0 @ 15% O» 85%
10: Check one: [/] Catalvtic [Thermal oxidizer

11. Discuss how the spent catalyst will be handled for reuse or disposal.

TBD

12. Prepare a malfunction prevention and abatement plan (if required under s. NR 439.11) for this pollution control system.

Please include the following:

a. Identification of the individuals(s), by title, responsible for inspecting, maintaining and repairing this device.

b. Operation variables such as temperature that will be monitored in order to detect a malfunction or breakthrough, the
correct operating range of these variables, and a detailed description of monitoring or surveillance procedures that will be
used to show compliance.

c. An inspection schedule and items or conditions that will be inspected. For catalytic oxidizers, discuss the replacement
and/or regeneration schedule for the bed and steps you have taken to ensure the bed's proper functioning throughout its
expected lifetime.

d. A listing of materials and spare parts that will be maintained in inventory.

e. Is this plan available for review? _ No

Section B

The following questions must be answered by sources installing new equipment or existing Units which cannot document control
efficiency of this device by other means. (Catalytic/Thermal dependent on item 10)

Catalvtic oxidation Thermal oxidation

13a. Operating temperature (°F): b. Operating temperature (°F):
Max _ TBD Min Max Min

14a. Catalvst bed volume (ft*): TBD b. Combustion chamber volume (ft%):

15a. Gas volumetric flow rate at combustion conditions b. Maximum gas velocity through the device (ft./min):
(ACFM): TBD

16a. Tvpe of fuel used: TBD b. Tvpe of fuel used:

17a, Maximum fuel use: TBD b. Maximum fuel used:

18a. Tvpe of catalvst used and volume of catalvst used (ft*); TBD
19a. Residence time (seconds); TBD b.Residence time (seconds):
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State of Wisconsin COMPLIANCE CERTIFICATION - MONITORING AND REPORTING
Department of Natural Resources DESCRIPTION OF METHODS USED FOR DETERMINING COMPLIANCE
Form 4530-118 11-93 Information attached? n_ (y/n)
State of Wisconsin CONTROL EQUIPMENT-CATALYTIC OR THERMAL OXIDATION
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-113 11-93 Information attached? __ (y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
Section A
1. Facility name: Nemadji Trail Energy Center 2.Facility identification number: To-be-assigned 816127840
3. Stack identification number: SO1 4. Unit identification number: EUO1

5. Control device number: CO1b

6. Manufacturer and model number: TBD

7.Date of installation: TBD

8.Describe in detail the oxidation system. Attach a blueprint or diagram of the system. Attached? _ Yes

Oxidation catalyst for the oxidation of CO.

9. List the pollutants to be controlled by this equipment and the expected control efficiency for each pollutant on the table below.
O Documentation is attached

Pollutant Inlet pollutant concentration Outlet pollutant concentration Efficiency (%)
gr/acf ppmv gr/acf ppmv hood capture pollutant
destruction

CO (NG or FO with DB) 1.5 @15% O» 50-80%
CO (NG pr FO without DB) 1.5 @15% O> 50-80%
VOC (NG or FO without) 0.6 @15% O> 35-40%
VOC (NG with DB) 2.7 @15% O, 35-40%
VOC (FO with DB) 3.3 @15% O» 35-40%

10:  Check one: Catalytic Thermal oxidizer

11. Discuss how the spent catalyst will be handled for reuse or disposal:

TBD

12. Prepare a malfunction prevention and abatement plan (if required under s. NR 439.11) for this pollution control system.

Please include the following:

a. Identification of the individuals(s), by title, responsible for inspecting, maintaining and repairing this device.

b. Operation variables such as temperature that will be monitored in order to detect a malfunction or breakthrough, the
correct operating range of these variables, and a detailed description of monitoring or surveillance procedures that will be
used to show compliance.

c. An inspection schedule and items or conditions that will be inspected. For catalytic oxidizers, discuss the replacement
and/or regeneration schedule for the bed and steps you have taken to ensure the bed's proper functioning throughout its
expected lifetime.

d. A listing of materials and spare parts that will be maintained in inventory.

e. Is this plan available for review? __No.

Section B

The following questions must be answered by sources installing new equipment or existing Units which cannot document control
efficiency of this device by other means. (Catalytic/Thermal dependent on item 10)

Catalvtic oxidation Thermal oxidation

13a. Operating temperature (°F): b. Operating temperature (°F):
Max _TBD Min _ TBD Max Min

14a, Catalvst bed volume (ft}): TBD b. Combustion chamber volume (ft3):

15a. Gas volumetric flow rate at combustion conditions b. Maximum gas velocity through the device (ft./min):
(ACFM): TBD

16a. Tvpe of fuel used: N/A b. Tvpe of fuel used:

17a. Maximum fuel use: TBD b. Maximum fuel used:

18a. Tvpe of catalyst used and volume of catalyst used (ft3): TBD

19a. Residence time (seconds): TBD b. Residence time (seconds):
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State of Wisconsin COMPLIANCE CERTIFICATION - MONITORING AND REPORTING
Department of Natural Resources DESCRIPTION OF METHODS USED FOR DETERMINING COMPLIANCE
Form 4530-118 11-93 Information attached? n__ (y/n)

All applicants except non-Part 70 sources are required to certify compliance with all applicable air pollution permit requirements by
including a statement within the permit application of the methods used for determining compliance (please see sec. NR 407.05(4)(i),
Wis. Adm. Code.) This statement must include a description of the monitoring, recordkeeping, and reporting requirements and test
methods. In addition, the application must include a schedule for compliance certification submittals during the permit term. These
submittals must be no less frequent than annually, and may need to be more frequent if specified by the underlying applicable
requirement or by the Department.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: To-be-assigned 816127840

3. Stack identification number: SO1 4. Unit identification number: EUO1

5.This Unit will use the following method(s) for determining compliance with the requirements of the permit (check all that apply
and attach the appropriate form(s) to this form).

Continuous Emission Monitoring (CEM) - Form 4530-119
Pollutant(s): NOx

[0 Periodic Emission Monitoring Using Portable Monitors - Form 4530-120
Pollutant(s):

[0 Monitoring Control System Parameters or Operating Parameters of a Process - Form 4530-121
Pollutant(s):

[0 Monitoring Maintenance Procedures - Form 4530-122
Pollutant(s):

Stack Testing - Form 4530-123
Pollutant(s): NOx, SO,, CO, VOC, PM,o, PM3 s, H,SO4, opacity

Fuel Sampling and Analysis (FSA) - Form 4530-124
Pollutant(s): SO-

Recordkeeping - Form 4530-125
Pollutant(s): NOy, SO, CO, VOC, PMiy, PM; 5

O Other (please describe) - Form 4530-135
Pollutant(s):

6.  Compliance certification reports will be submitted to the Department according to the following schedule:

Start date: _12 months after Title V issuance
and every _ 12 months thereafter.

Compliance monitoring reports will be submitted to the Department according to the following schedule:

Start date: 6 months after Title V issuance
and every __ 6  months thereafter.
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COMPLIANCE DEMONSTRATION BY CONTINUOUS EMISSION MONITORING
AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-119 11-93

State of Wisconsin
Department of Natural Resources
Information attached? _n_(y/n)

An installation plan for each new (i.e., proposed) Continuous Emission Monitoring (CEM) system shall be submitted with the permit
application for Department approval. Installation plans for existing CEMs are not required to be submitted with the permit application.
The installation plan shall contain the following information: the name and address of the source; the source facility identification
number; a general description of the process and the control equipment; the pollutant or diluent being monitored; the manufacturer,
model number, and serial number of each analyzer; the operating principles of each analyzer; a schematic of the CEM system showing
the sample acquisition point and the location of the monitors; and an explanation of any deviations from the siting criteria in
Performance Specifications 1,2,3,4,5,6 and 7 in 40 CFR part 60, Appendix B, incorporated by reference in ch. NR 484, Wis. Adm.
Code.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center

2. Facility identification number: To-be-assigned 816127840

3. Stack identification number: SO1

4. Unit identification number: EUO1

5.Pollutant being monitored: (If other than opacity then item 6 or 7 will be required) NOx

a. Name of manufacturer: TBD

b.Model number: TBD

c. Is this an existing system [0 Yes [/] No

d. Installation date: 06/01/2021

e. Type O Insitu Extractive ODilution O Other (specify)

f. Describe how the monitor works:
TBD

g. Backup system: TBD

h.[O0 The CEM system certification is attached for Department approval. If it is not attached, please submit it within 60 days of
the startup of the CEM system. [ The certification was submitted to the Department on .

i. O A CEM system Quality Assurance/Quality Control Plan is attached for Department approval. If the plan is not attached,
please submit it within 60 days of the CEM system startup. [0 The plan was submitted to the Department on

6. Diluent being monitored: TBD

a. Name of manufacturer: TBD b.Model number: TBD

c. Is this an existing system ] Yes No d.Installation date: 06/01/2021

e. Type O Insitu Extractive d 02 O CO2 [ Other (specity)

f. Describe how the monitor works:
TBD

g. Backup system: TBD

h.[O0 The CEM system certification is attached for Department approval. If it is not attached, please submit it within 60 days of
the startup of the CEM system. [ The certification was submitted to the Department on .

i. O A CEM system Quality Assurance/Quality Control Plan is attached for Department approval. If the plan is not attached,
please submit it within 60 days of the CEM system startup. [0 The plan was submitted to the Department on

7.Flow. No flow meter. Fuel flow meter will be used to calculate stack flow.

a. Name of manufacturer: b.Model number:

c. Is this an existing system [0 Yes [ No d.Installation date:

e. Type [ Differential pressure [0 Thermal [ Other (specify)

f. Describe how the monitor works:

g.Backup system:

h.O The CEM system certification is attached for Department approval. O If it is not attached, please submit it within 60 days of
the startup of the CEM system. O The certification was submitted to the Department on .

i. O A CEM system Quality Assurance/Quality Control Plan is attached for Department approval. O If the plan is not attached,
please submit it within 60 days of the CEM system startup. 0 The plan was submitted to the Department on .
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State of Wisconsin COMPLIANCE DEMONSTRATION BY STACK TESTING
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-123 11-93 Information attached? _n (y/n)

The performance of an EPA stack test method for demonstrating compliance with an emission limitation has always been acceptable.
EPA test methods contain quality assurance procedures that shall be strictly adhered to by the source. The applicant shall propose an
appropriate program of stack testing for compliance demonstration. The stack testing program shall correlate with the corresponding
emission limitation in terms of the frequency and duration of the stack tests. The Department may approve the proposed stack testing
program, or other program which the Department determines to be appropriate. The procedures outlined in chapter NR 439 for stack
test plans and procedures shall apply to stack test performed for ongoing compliance demonstration.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: To-be-assigned 816127840

3. Stack identification number: SO1 4. Unit identification number: EUO1

5.Pollutant being monitored: NOy, CO, VOC, PM o, PM: 5, H>SO4, opacity

6. Procedure being monitored: N/A

7.1s this an existing method of demonstrating compliance? 8.Installation date: 06/01/2021
O Yes No

9.EPA or Department approved test method:

EPA Test Methods 5. 7. 8,9, 10, 25, 201A, 202

10. Backup system
N/A

11. Compliance shall be demonstrated: [ Daily [ Weekly [ Monthly Upon initial startup

*xE*EE Any measured emission rate that exceeds an emission limitation established by the permit shall be *****
reported as an excess emission.
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State of Wisconsin COMPLIANCE DEMONSTRATION BY FUEL SAMPLING AND ANALYSIS
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-124 11-93 Information attached? _n (y/n)

An installation plan for each fuel sampling and analysis system (FSA) may be submitted with the permit application for Department
approval. The installation plan shall contain the following information: the name and address of the source; the source facility
identification number; a general description of the process and the control equipment; the type of fuel being sampled; the
manufacturer, model number, and serial number of each sampler; and a schematic of the FSA system showing the sample acquisition
point and the location of the machine that produces the daily, weekly, or monthly composite fuel sample. A completed form 4530-124,
supplemented to satisfy the requirements of this paragraph, may constitute an installation plan for a FSA system.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: To-be-assigned 816127840
3. Stack identification number: SO1 4. Unit identification number: EUO1
5.Pollutant being monitored: SO, 6.Fuel being sampled: Natural gas and fuel oil

7.List the ASTM fuel sample collecting and analyzing methods used:

In accordance with 40 CFR Part 75

8.Is this an existing FSA system? [ Yes No 9.Installation date: 06/01/2021

10. [ Automated sampling [v] Manual sampling

11. Backup system? No

12. Compliance shall be demonstrated: [ Daily [0 Weekly [0 Monthly Per shipment of fuel

13. Indicate by checking:

[0 The FSA system certification is attached for Department approval. If the certification is not attached, please submit it
within 60 days of the FSA system startup. [ The certification was submitted to the Department on .

O A FSA quality assurance/quality control plan for fuel sampling program is attached for Department approval. If the
plan is not attached, please submit it within 60 days of the CEM startup system. [ The plan was submitted to the
Department on

*HEFEE Any composite sample over the emission limit
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State of Wisconsin COMPLIANCE DEMONSTRATION BY RECORDKEEPING
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-125 11-93 Information attached? _n_(y/n)

Recordkeeping may be acceptable as a compliance demonstration method provided that a correlation between the parameter value
recorded and the emission rate of a particular pollutant is established in the form of a curve or chart of emission rate versus parameter
values. This correlation may constitute the certification of the system. It should be attached for Department approval. Ifit is not
attached, please submit it within 60 days of the startup of the system.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: To-be-assigned 816127840
3. Stack identification number: SO1 4. Unit identification number: EUO1
5. Pollutant(s) being monitored: PMio, PM» 5, VOC 6. Material or parameter being monitored and recorded:

fuel usage

7.Method of monitoring and recording:

Fuel Flow

8. List any EPA methods used:
N/A

9.1s this an existing method of demonstrating compliance? 10. Installation date: 06/01/2021
O Yes No

11. Backup system:

12. Compliance shall be demonstrated: [ Daily [ Weekly Monthly [ Batch (not to exceed monthly)

13. Indicate by checking:

The monitoring system shall be subject to appropriate performance specifications, calibration requirements, and quality
assurance procedures. [0 A quality assurance/quality control plan for the recordkeeping system is attached for Department
approval. If the plan is not attached, please submit it within 60 days of the startup of the recordkeeping program. [
The plan was submitted to the Department on

*#*x% The compliance records shall be available for Department inspection. The format for the compliance *****
certification report and the excess emission report shall be approved by the Department. A proposed
format for the compliance certification report and excess emission report shall be submitted at the
same time as the application.

*#*x* The source shall record any malfunction that causes or may cause an emission limit to be exceeded. *****
Malfunctions shall be reported to the Department the next business day. Hazardous air spills shall
be reported to the Department immediately.
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State of Wisconsin EMISSION UNIT HAZARDOUS AIR POLLUTANT SUMMARY
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-126 11-93 Information attached? 'y (y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2.Facility identification number: To-be-assigned 816127840
3. Stack identification number: SO1 4. Unit identification number: EUO1

5. Unit material description: Combined Cycle Turbine combusting natural gas and fuel oil

6.Complete the following summary of hazardous air emissions from this unit. Attach sample calculations and emission factor
references. Attached? _yes, see Appendix C

Units Units
SEE APPENDIX C FOR EMISSIONS CALCULATIONS

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY




PO1

State of Wisconsin

Department of Natural Resources

SEE INSTRUCTIONS ON REVERSE SIDE

From December 2018 Application

EMISSION UNIT SUMMARY
AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-128 11-93 Information attached? y (y/n)

1. Facility name: Nemadji Trail Energy Center

2. Facility identification number: To-be-assigned 816127840

3. Stack identification number: SO1

4. Unit identification number: EUO1

5.Complete the following emissions summary for
references. Attached? Yes, see Appendix C

the following pollutants. Attach sample calculations and emission factor

U TPY U TPY U TPY

Particulates SEE APPENDIX C FOR EMISSIONS CALCULATIONS TPY
Sulfur dioxide TPY
Organic compounds TPY
Carbon monoxide TPY
Lead TPY
Nitrogen oxides TPY
Total reduced sulfur TPY
Mercury TPY
Asbestos TPY
Beryllium TPY
Vinyl chloride TPY

TPY

TPY

TPY

TPY

TPY

Units (U) should be entered as follows:

1 = Ib/hr

2 =Ib/mmBTU

3 = grains/dscf

4 =1b/ gallon

5 =ppmdv

6 = other (specify)
7 = other (specify)
8 = other (specify)
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CURRENT EMISSIONS REQUIREMENTS AND STATUS OF UNIT
AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-130 Rev. 12-99 Information attached? n_ (y/n)

State of Wisconsin

Department of Natural Resources

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: To-beassighned 816127840
3. Stack identification number: SO1 4. Unit identification number: EUO1
7.
State
Only

Nitrogen Dioxide 40 CFR 60.4320(a) (Subpart 15 ppm at 15 percent O, for Units not

KKKK) natural gas; 42 ppm at 15 constructed yet
percent O, for fuel oil.

Sulfur Dioxide 40 CFR 60.4330 (Subpart 0.90 Ib/MW-hr gross output Units not
KKKK) constructed yet

GHG (CO») 40 CFR Part 60, Subpart 1,000 Ib/MW-hr gross output Units not
TTTT (90% NGQG) or petition for constructed yet

other standard

Opacity NR 431 X 20% opacity Units not
constructed yet

Nitrogen Dioxide NR 432 — Clean Air Interstate Replaced by Cross-State Air Units not
Rule NOx Allowances, Pollution Rule constructed yet

Ammonia - SCR NR 445 X N/A Units not
constructed yet

Carbon Monoxide NR 426 Units not
X constructed yet

Volatile Organic Compounds NR 419 Units not
X constructed yet

Particulate NR 415.06(2)(c) X 0.10 Ib PM/MMBtu Units not
constructed yet

Nitrogen Dioxide (Subpart KKKK) Doiow b gress Famonmat > | consnciedye

State Only

** PART 70 SOURCES ONLY:

1.Be sure to review the Compliance Assurance Monitoring (CAM) Rule, 40 CFR Part 64, for the Renewal Application. The
CAM rule requires owners and operators of Part 70 sources to monitor the operation and maintenance of their control equipment so
that they can evaluate the performance of their control devices and report whether or not their facilities meet established emission
standards. All facilities that have a Title V, Part 70, Federal Operating Permit are required to meet the CAM rule and submit a CAM
plan with this Title V renewal application. The rule requires that a CAM plan be submitted with the Title V renewal application
for each pollutant at each emissions unit which has a potential to emit - prior to controls - of that pollutant greater than the major
source threshold for the respective pollutant. Please refer to the CAM Technical Guidance web site at
http://www.epa.gov/ttn/emc/cam.html for further documentation on the rule and how to prepare a CAM plan for submittal with the
renewal application.

2.List all applicable Maximum Achievable Control Technology (MACT) rule(s) and the effective date(s) if they were promulgated
during the last 3 years of your operation permit term. Identify the emissions units subject to each MACT rule listed.



http://www.epa.gov/ttn/emc/cam.html
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State of Wisconsin EMISSION UNIT COMPLIANCE PLAN
Department of Natural Resources COMMITMENTS AND SCHEDULE
AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-131 11-93 Information attached? n__ (y/n)

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy 2.Facility identification number: To-be-assigned 816127840
Center

3. Stack identification number: SO1 4. Unit identification number: EUO1

5.For Units that are presently in compliance with all applicable requirements, including any enhanced monitoring and compliance
certification requirements under section 114(a)(3) of the Clean Air Act that apply, complete the following. These
commitments are part of the application for Part 70 permits.

[0 We will continue to operate and maintain this Unit in compliance with all applicable requirements.

Form 4530-130 includes new requirements that apply or will apply to this Unit during the term of the permit. We will
meet such requirements on a timely basis.

6. For Units not presently fully in compliance, complete the following.

O  This Unit is in compliance with all applicable requirements except for those indicated below. We will achieve compliance
according to the following schedule:

Applicable Requirement
Corrective Actions Deadline




B02 S
From December 2018 Application

State of Wisconsin STACK IDENTIFICATION
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-103 11-93 Information attached? _n_(y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy 2. Facility identification number: Fe-be 3. Stack identification number: S02
Center assigned 816127840

4. Exhausting Unit(s), use Unit identification number from appropriate Form(s) 4530-104, 106, 107, 108 and/or 109
4530-104 EU02 4530-106 4530-107 4530-108 4530-109

5.1dentify this stack on the plot plan required on Form 4530-101

6.Indicate by checking:
This stack has an actual exhaust point. O This stack serves to identify fugitive emissions.

If this stack has an actual exhaust point, then provide the following stack parameters

7.Discharge height above ground level: 110  (feet)

8.Inside dimensions at outlet (check one and complete):

Circular _ 3.50 (feet) [ rectangular length (feet) width (feet)

9. Exhaust flow rate:

Normal 27,709 __ (ACFM) Maximum _27.709 __ (ACFM)

10. Exhaust gas temperature (normal): _ 290  (°F)

11. Exhaust gas moisture content: Normal volume percent Maximum volume percent
12.  Exhaust gas discharge direction: Up O Down [ Horizontal
13. Is this stack equipped with a rainhat or any obstruction to the free flow of the O Yes No

exhaust gases from the stack?

**%%%  Complete the appropriate Air Permit Application Forms(s) 4530-104, 106, 107, 108 or 109 for each Unit ***%**
exhausting through this stack.
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State of Wisconsin BOILER OR FURNACE OPERATION
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-104 11-93 Information attached? n__ (y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-be-assiered 816127840
3. Stack identification number: S02 4.Boiler/furnace number: EU02

4a. Unit description:
100-MMBtu/hr Auxiliary boiler responsible for delivering supplemental steam to the combined-cycle combustion turbine.

5.Indicate the boiler/furnace control technology status. O Uncontrolled Controlled

If the boiler/furnace is controlled, enter the control device number(s) from the appropriate forms:

4530-110 _C02 4530-111 4530-112 4530-113

4530-114 4530-115 4530-116 4530-117
6. Furnace type: Unknown 7.Maximum continuous rating: 100 MMBtu/hr
8. Manufacturer: TBD 9.Model number: TBD

10. Date of construction or last modification: 86/64262+

11.  Fuels and firing conditions:

Primary fuel Backup fuel #1 Backup fuel #2 Backup fuel #3
Fuel name Natural Gas
Higher heating value 1,020 Btu/scf
Maximum sulfur content (Wt.%) Pipeline-grade
Maximum ash content (Wt.%) N/A
Excess Combustion Air (%0,) N/A
Moisture content (as fired) (%) N/A
Maximum hourly consumption 98,039 scf/hr
Actual yearly consumption 859 x 10° scf

*¥****  For this emissions unit, identify the method of compliance demonstration by completing Form 4530-118, *****
DESCRIPTION OF METHODS USED FOR DETERMINING COMPLIANCE. Attach Form 4530-118
and its attachment(s) to this form. This is not a requirement of non-Part 70 sources.

*#4%x% Please complete the Air Pollution Control Permit Application Forms 4530-126 and 4530-128 for this Unit. *****
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State of Wisconsin CONTROL EQUIPMENT MISCELLANEOUS
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-110 11-93 Information attached? n__ (y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fe-be-assigned 816127840
3. Stack identification number: S02 4. Unit identification number: EU02

5. Control device number: C02

6. Manufacturer and model number: TBD

7.Date of installation: 86/04262+

8. Describe in detail the device in use. Ultra-low NOy burners and flue gas recirculation (FGR) and Oxidation Catalyst (OxCat)

Attach a diagram of the system. Attached? _No

9. List the pollutants to be controlled by this equipment and the expected control efficiency for each pollutant on the table below.
[J Documentation is attached?

Pollutant Inlet pollutant Hood capture Outlet pollutant Efficiency (%)
concentration efficiency (%) concentration
gr/acf ppmv gr/acf ppmv
NO, 50% 9 ppm 0.011 Ib/MMBtu
vVOC 50% 0.0027 Ib/MMBtu
co 90% 0.0037 Ib/MMBtu

10. Discuss how the collected material will be handled for reuse or disposal.
Ultra-low NOy burners control the formation of NO, using a two-stage combustion process. Oxidation catalyst system is an
add-on control that converts CO and VOC to CO2 by use of a catalyst.

11. Prepare a malfunction prevention and abatement plan (if required under s. NR 439.11) for this pollution control system.
Please include the following:

a. Identification of the individuals(s), by title, responsible for inspecting, maintaining and repairing this device.

b. Operation variables such as temperature that will be monitored in order to detect a malfunction or breakthrough, the
correct operating range of these variables, and a detailed description of monitoring or surveillance procedures that will be
used to show compliance.

What type of monitoring equipment will be provided (temperature sensors, pressure sensors, CEMs).

An inspection schedule and items or conditions that will be inspected.

A listing of materials and spare parts that will be maintained in inventory.

Is this plan available for review? No

moaoe
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State of Wisconsin COMPLIANCE CERTIFICATION - MONITORING AND REPORTING
Department of Natural Resources DESCRIPTION OF METHODS USED FOR DETERMINING COMPLIANCE
Form 4530-118 11-93 Information attached? _n_(y/n)

All applicants except non-Part 70 sources are required to certify compliance with all applicable air pollution permit requirements by
including a statement within the permit application of the methods used for determining compliance (please see sec. NR 407.05(4)(i),
Wis. Adm. Code.) This statement must include a description of the monitoring, recordkeeping, and reporting requirements and test
methods. In addition, the application must include a schedule for compliance certification submittals during the permit term. These
submittals must be no less frequent than annually, and may need to be more frequent if specified by the underlying applicable
requirement or by the Department.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-be-assiened 816127840
3. Stack identification number: S02 4. Unit identification number: EU02

5. This Unit will use the following method(s) for determining compliance with the requirements of the permit (check all that apply
and attach the appropriate form(s) to this form).

O Continuous Emission Monitoring (CEM) - Form 4530-119
Pollutant(s):

O Periodic Emission Monitoring Using Portable Monitors - Form 4530-120
Pollutant(s):

O Monitoring Control System Parameters or Operating Parameters of a Process - Form 4530-121
Pollutant(s):

O Monitoring Maintenance Procedures - Form 4530-122
Pollutant(s):

O Stack Testing - Form 4530-123
Pollutant(s):

O Fuel Sampling and Analysis (FSA) - Form 4530-124
Pollutant(s): »

Recordkeeping - Form 4530-125
Pollutant(s): All

O Other (please describe) - Form 4530-135
Pollutant(s):

6.  Compliance certification reports will be submitted to the Department according to the following schedule:

Start date: _At date of permit issuance
and every _ 12 months thereafter.

Compliance monitoring reports will be submitted to the Department according to the following schedule:

Start date: At date of permit issuance
and every __6  months thereafter.
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State of Wisconsin COMPLIANCE DEMONSTRATION BY RECORDKEEPING
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-125 11-93 Information attached? _n_(y/n)

Recordkeeping may be acceptable as a compliance demonstration method provided that a correlation between the parameter value
recorded and the emission rate of a particular pollutant is established in the form of a curve or chart of emission rate versus parameter
values. This correlation may constitute the certification of the system. It should be attached for Department approval. Ifit is not
attached, please submit it within 60 days of the startup of the system.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fe-be-assiered 816127840
3. Stack identification number: S02 4. Unit identification number: EU02

5. Pollutant(s) being monitored: 6. Material or parameter being monitored and recorded: Sulfur
SO, content of natural gas.

7.Method of monitoring and recording:
Owners will keep records of the sulfur content of the natural gas as certified by the supplier or test data and record the

daily usage of natural gas.

8. List any EPA methods used:
N/A

9.1s this an existing method of demonstrating compliance? 10. Installation date: 866/64202+
[ Yes No

11. Backup system: N/A

12. Compliance shall be demonstrated: Daily [0 Weekly [ Monthly [ Batch (not to exceed monthly)

13. Indicate by checking:

The monitoring system shall be subject to appropriate performance specifications, calibration requirements, and quality
assurance procedures. [ A quality assurance/quality control plan for the recordkeeping system is attached for
Department approval. If the plan is not attached, please submit it within 60 days of the startup of the recordkeeping
program. [ The plan was submitted to the Department on

**%** The compliance records shall be available for Department inspection. The format for the compliance *****
certification report and the excess emission report shall be approved by the Department. A proposed
format for the compliance certification report and excess emission report shall be submitted at the
same time as the application.

**%%* The source shall record any malfunction that causes or may cause an emission limit to be exceeded. *****
Malfunctions shall be reported to the Department the next business day. Hazardous air spills shall
be reported to the Department immediately.
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State of Wisconsin COMPLIANCE DEMONSTRATION BY RECORDKEEPING
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-125 11-93 Information attached? _n_(y/n)

Recordkeeping may be acceptable as a compliance demonstration method provided that a correlation between the parameter value
recorded and the emission rate of a particular pollutant is established in the form of a curve or chart of emission rate versus parameter
values. This correlation may constitute the certification of the system. It should be attached for Department approval. Ifit is not
attached, please submit it within 60 days of the startup of the system.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-be-assiened 816127840
3. Stack identification number: S02 4. Unit identification number: EU02
5. Pollutant(s) being monitored: All 6. Material or parameter being monitored and recorded:

Hours of operation of the natural gas heater will be recorded so
that emissions may be calculated.

7. Method of monitoring and recording:
Hours of operation

8. List any EPA methods used:

Not applicable
9.1s this an existing method of demonstrating compliance? 10. Installation date: 86/64202+
[ Yes No

11. Backup system: N/A

12. Compliance shall be demonstrated: [ Daily [ Weekly Monthly [ Batch (not to exceed monthly)

13. Indicate by checking:

The monitoring system shall be subject to appropriate performance specifications, calibration requirements, and quality
assurance procedures. [ A quality assurance/quality control plan for the recordkeeping system is attached for
Department approval. [v] If the plan is not attached, please submit it within 60 days of the startup of the recordkeeping
program. [ The plan was submitted to the Department on

**%** The compliance records shall be available for Department inspection. The format for the compliance *****
certification report and the excess emission report shall be approved by the Department. A proposed
format for the compliance certification report and excess emission report shall be submitted at the
same time as the application.

**%%* The source shall record any malfunction that causes or may cause an emission limit to be exceeded. *****
Malfunctions shall be reported to the Department the next business day. Hazardous air spills shall
be reported to the Department immediately.
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State of Wisconsin EMISSION UNIT HAZARDOUS AIR POLLUTANT SUMMARY
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-126 11-93 Information attached? y (y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-be-assiened 816127840
3. Stack identification number: S02 4. Unit identification number: EU02

5. Unit material description: Natural gas combustion

6.Complete the following summary of hazardous air emissions from this unit. Attach sample calculations and emission factor
references. Attached? _ See Appendix C

Pollutant CAS Actual emissions Maximum theoretical emissions Potential to emit

Units Units
SEE APPENDIX C FOR HAPS EMISSIONS CALCULATIONS

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY
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TPY

TPY

TPY

TPY

TPY

TPY
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State of Wisconsin EMISSION UNIT SUMMARY
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-128 11-93 Information attached? y (y/n)

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center | 2.Facility identification number: Fe-be-assigned 816127840

3. Stack identification number: S02 4. Unit identification number: EU02

5. Complete the following emissions summary for the following pollutants. Attach sample calculations and emission factor
references. Attached? See Appendix C

Air pollutant Actual Maximum theoretical Potential to emit Maximum allowable
emissions
U | TPY U TPY U TPY

SEE APPENDIX C FOR EMISSIONS CALCULATIONS

Sulfur dioxide TPY
Organic compounds TPY
Carbon monoxide TPY
Lead TPY
Nitrogen oxides TPY
Total reduced sulfur TPY
Mercury TPY
Asbestos TPY
Beryllium TPY
Vinyl chloride TPY
TPY
TPY
TPY
TPY
TPY

Units (U) should be entered as follows:

1 =1Ib/hr

2 =1b/mmBTU

3 = grains/dscf

4 =1b/ gallon

5 =ppmdv

6 = other (specify)
7 = other (specify)
8 = other (specify)



B02
From December 2018 Application

State of Wisconsin CURRENT EMISSIONS REQUIREMENTS AND STATUS OF UNIT
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-130 Rev. 12-99 Information attached? n_ (y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-be-assisned 816127840
3. Stack identification number: S02 4. Unit identification number: EU(02
5. Pollutant 6. Wis. Adm. Code 7. 8. Limitation 9. Compliance
Wis. Stats., State Status
40 CFR Only (in or out)
Particulate NR415 X 0.15 Ib PM/MMbtu Units not constructed yet
L Keep records of the sulfur .
Sulfur Dioxide NR 417, NSPS 40 content of the natural gas, as Units not constructed yet
CFR 60, Subpart certified by the supplier or test
’ data and récord of the daily
Dc usage of natural gas
Nitrogen Dioxide NR 428 X Units not constructed yet
) Units not constructed yet
Carbon Monoxide NR 426 X
Lead NR 427 X Units not constructed yet
Volatile Organic Compounds | NR 419 X Units not constructed yet
Opacity NR 431 X 20% opacity Units not constructed yet
10. Other requirements (e.g., malfunction reporting, special operating conditions from an State Only Compliance
existing permit, etc.) Status
(in or out)

** PART 70 SOURCES ONLY:

1. Be sure to review the Compliance Assurance Monitoring (CAM) Rule, 40 CFR Part 64, for the Renewal Application. The
CAM rule requires owners and operators of Part 70 sources to monitor the operation and maintenance of their control equipment so
that they can evaluate the performance of their control devices and report whether or not their facilities meet established emission
standards. All facilities that have a Title V, Part 70, Federal Operating Permit are required to meet the CAM rule and submit a CAM
plan with this Title V renewal application. The rule requires that a CAM plan be submitted with the Title V renewal application
for each pollutant at each emissions unit which has a potential to emit - prior to controls - of that pollutant greater than the major
source threshold for the respective pollutant. Please refer to the CAM Technical Guidance web site at
http://www.epa.gov/ttn/emc/cam.html for further documentation on the rule and how to prepare a CAM plan for submittal with the
renewal application.

2. List all applicable Maximum Achievable Control Technology (MACT) rule(s) and the effective date(s) if they were promulgated
during the last 3 years of your operation permit term. Identify the emissions units subject to each MACT rule listed.




B02 S
From December 2018 Application

State of Wisconsin EMISSION UNIT COMPLIANCE PLAN
Department of Natural Resources COMMITMENTS AND SCHEDULE
AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-131 11-93 Information attached? n_(y/n)

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy | 2.Facility identification number: Fe-be-assigned 816127840
Center

3. Stack identification number: S02 4.Unit identification number: EU02

5.For Units that are presently in compliance with all applicable requirements, including any enhanced monitoring and compliance
certification requirements under section 114(a)(3) of the Clean Air Act that apply, complete the following. These
commitments are part of the application for Part 70 permits.

O We will continue to operate and maintain this Unit in compliance with all applicable requirements.
Form 4530-130 includes new requirements that apply or will apply to this Unit during the term of the permit. We will
meet such requirements on a timely basis.

6. For Units not presently fully in compliance, complete the following.

O  This Unit is in compliance with all applicable requirements except for those indicated below. We will achieve compliance
according to the following schedule:

Applicable Requirement Corrective Actions Deadline

Progress reports will be submitted:
Start date: and every six (6) months thereafter




FO3

State of Wisconsin
STACK IDENTIFICATION

Department of Natural Resources

SEE INSTRUCTIONS ON REVERSE SIDE

June 2020

AIR POLLUTION CONTROL PERMIT APPLICATION

Form 4530-103 11-93

Information attached? _n_(y/n)

1. Facility name: Nemadji Trail Energy
Center

2. Facility identification number:
816127840

3. Stack identification number: NA

4. Exhausting Unit(s), use Unit identification number from appropriate Form(s) 4530-104, 106, 107, 108 and/or 109

4530-104 4530-106 4530-107 4530-108 4530-109 ¥+ FO3

5.1dentify this stack on the plot plan required on Form 4530-101

6. Indicate by checking:

O This stack has an actual exhaust point. This stack serves to identify fugitive emissions.

If this stack has an actual exhaust point, then provide the following stack parameters

7.Discharge height above ground level: (feet)

8. Inside dimensions at outlet (check one and complete):

O Circular (feet) [ rectangular length (feet) width (feet)
9. Exhaust flow rate:
Normal (ACFM) Maximum (ACFM)
10. Exhaust gas temperature (normal): _ (°F)
11. Exhaust gas moisture content: Normal volume percent Maximum volume percent
12. Exhaust gas discharge direction: O Up J Down [J Horizontal
13. Is this stack equipped with a rainhat or any obstruction to the free flow of the O Yes O No

exhaust gases from the stack?

*#%xx%  Complete the appropriate Air Permit Application Forms(s) 4530-104, 106, 107, 108 or 109 for each Unit *****
exhausting through this stack.




FO3 From June 2020 Application

State of Wisconsin MISCELLANEOUS PROCESSES
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-109 11-93 Information attached? n_(y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: 816127840
3. Stack identification number: NA 4. Process number: ¥+ F(Q3

4a. Unit description: circuit breakers
5.Indicate the control technology status. Uncontrolled O Controlled

If the process is controlled, enter the control device number(s) from the appropriate form(s):

4530-110 4530-111 4530-112 4530-113
4530-114 4530-115 4530-116 4530-117

6.Source Classification Code (SCC): 31300500

7. Date of construction or last modification: ¥FBB

8.Normal operating schedule: 24  hrs./day _ 7 days/wk. _ 365 days/yr.

9. Describe this process (please attach a flow diagram of the process). Attached?
Circuit breaker which will interrupt current flow after a fault is detected. See-nextpage:
Figures are at end of Appendix A

10. List the types and amounts of raw materials used in this process:

Material Storage/material handling Average usage Units Maximum usage Units
process

SFs Circuit breaker (19 kV) 0.23 1bs/yr 0.23 lbs/yr

SFs Circuit breaker (345 kV) 10.31 lbs/yr 10.31 Ibs/yr

11. List the types and amounts of finished products:

Material Storage/material handling Average amount Units Maximum amount Units
process produced produced

N/A

12. Process fuel usage:

Type of fuel Maximum heat input to Average usage Units Maximum usage Units
process
million BTU/hr.
N/A
13. Describe any fugitive emissions associated with this process, such as outdoor storage Attached? N/A

piles, unpaved roads, open conveyors, etc.: N/A

*#*x%  For this emissions unit, identify the method(s) of compliance demonstration by completing Form 4530-118, **%***
DESCRIPTION OF METHODS USED FOR DETERMINING COMPLIANCE. Attach Form 4530-118
and its attachment(s) to this form. This is not a requirement of non-Part 70 sources.

*x%%x% Please complete the Air Pollution Control Permit Application Forms 4530-126 and 4530-128 for this Unit. **#**

State of Wisconsin CONTROL EQUIPMENT MISCELLANEOUS



FO3 From June 2020 Application

State of Wisconsin COMPLIANCE CERTIFICATION - MONITORING AND REPORTING
Department of Natural Resources DESCRIPTION OF METHODS USED FOR DETERMINING COMPLIANCE
Form 4530-118 11-93 Information attached? _n_(y/n)

All applicants except non-Part 70 sources are required to certify compliance with all applicable air pollution permit requirements by
including a statement within the permit application of the methods used for determining compliance (please see sec. NR 407.05(4)(i),
Wis. Adm. Code.) This statement must include a description of the monitoring, recordkeeping, and reporting requirements and test
methods. In addition, the application must include a schedule for compliance certification submittals during the permit term. These
submittals must be no less frequent than annually, and may need to be more frequent if specified by the underlying applicable
requirement or by the Department.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2.Facility identification number: 816127840

3. Stack identification number: NA 4. Unit identification number: £6+ FO3

5. This Unit will use the following method(s) for determining compliance with the requirements of the permit (check all that apply
and attach the appropriate form(s) to this form).

O Continuous Emission Monitoring (CEM) - Form 4530-119
Pollutant(s):

O Periodic Emission Monitoring Using Portable Monitors - Form 4530-120
Pollutant(s):

O Monitoring Control System Parameters or Operating Parameters of a Process - Form 4530-121
Pollutant(s):

O Monitoring Maintenance Procedures - Form 4530-122
Pollutant(s):

O Stack Testing - Form 4530-123
Pollutant(s):

O Fuel Sampling and Analysis (FSA) - Form 4530-124
Pollutant(s):

Recordkeeping - Form 4530-125
Pollutant(s): Geenhouse gases — sulfur hexafluoride (SFs)

O Other (please describe) - Form 4530-135
Pollutant(s):

6.  Compliance certification reports will be submitted to the Department according to the following schedule:

Start date: _At date of permit issuance
and every __ 12 months thereafter.

Compliance monitoring reports will be submitted to the Department according to the following schedule:

Start date: At date of permit issuance
and every __ 6  months thereafter.




FO3 From June 2020 Application

State of Wisconsin COMPLIANCE DEMONSTRATION BY RECORDKEEPING
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-125 11-93 Information attached? n__ (y/n)

Recordkeeping may be acceptable as a compliance demonstration method provided that a correlation between the parameter value
recorded and the emission rate of a particular pollutant is established in the form of a curve or chart of emission rate versus parameter
values. This correlation may constitute the certification of the system. It should be attached for Department approval. If it is not
attached, please submit it within 60 days of the startup of the system.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2.Facility identification number: 816127840

3. Stack identification number: NA 4. Unit identification number: 6+ F03

5. Pollutant(s) being monitored: Greenhouse gases — sulfur 6. Material or parameter being monitored and recorded:
hexafluoride (SF¢) SFs

7.Method of monitoring and recording:
recordkeeping

8.List any EPA methods used: N/A

9.1s this an existing method of demonstrating compliance? 10. Installation date: ¥BD
[ Yes No

11. Backup system: N/A

12. Compliance shall be demonstrated: [ Daily [0 Weekly [ Monthly [ Batch (not to exceed monthly)

13. Indicate by checking:

The monitoring system shall be subject to appropriate performance specifications, calibration requirements, and quality
assurance procedures. [0 A quality assurance/quality control plan for the recordkeeping system is attached for
Department approval. If the plan is not attached, please submit it within 60 days of the startup of the recordkeeping
program. [ The plan was submitted to the Department on

**#%* The compliance records shall be available for Department inspection. The format for the compliance *****
certification report and the excess emission report shall be approved by the Department. A proposed
format for the compliance certification report and excess emission report shall be submitted at the
same time as the application.

**%** The source shall record any malfunction that causes or may cause an emission limit to be exceeded. *****

Malfunctions shall be reported to the Department the next business day. Hazardous air spills shall
be reported to the Department immediately.



FO3 From June 2020 Application

State of Wisconsin EMISSION UNIT HAZARDOUS AIR POLLUTANT SUMMARY
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-126 11-93 Information attached? n_(y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2.Facility identification number: 816127840
3. Stack identification number: NA 4. Unit identification number: 6+ F03

5. Unit material description: Greenhouse gases — SF

6. Complete the following summary of hazardous air emissions from this unit. Attach sample calculations and emission factor
references. Attached? _ no

Units Units
NO HAPS EMISSIONS FROM THE CIRCUIT BREAKERS

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY




FO3

State of Wisconsin
Department of Natural Resources

SEE INSTRUCTIONS ON REVERSE SIDE

From June 2020 Application

EMISSION UNIT SUMMARY
AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-128 11-93 Information attached? y (y/n)

1. Facility name: Nemadji Trail Energy Center

2. Facility identification number: 816127840

3. Stack identification number: NA

4. Unit identification number: 6+ FQ3

5. Complete the following emissions summary for the following pollutants. Attach sample calculations and emission factor
references. Attached? _See AppendixB Appendix C

U | TPY U TPY U TPY
Appendix C
SEE APPENDEX-B-FOR EMISSION CALCULATIONS
Sulfur dioxide TPY
Organic compounds TPY
Carbon monoxide TPY
Lead TPY
Nitrogen oxides TPY
Total reduced sulfur TPY
Mercury TPY
Asbestos TPY
Beryllium TPY
Vinyl chloride TPY
TPY
TPY
TPY
TPY
TPY

Units (U) should be entered as follows:

1 =1Ib/hr

2 =1b/mmBTU

3 = grains/dscf

4 =1b/ gallon

5 = ppmdv

6 = other (specify)
7 = other (specify)
8 = other (specify)



FO3

State of Wisconsin CURRENT EMISSIONS REQUIREMENTS AND STATUS OF UNIT
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-130 Rev. 12-99 Information attached? __ (y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: 816127840
3. Stack identification number: NA 4. Unit identification number: ¥6+ F03
7.
State
Only
State Only

** PART 70 SOURCES ONLY:

1. Be sure to review the Compliance Assurance Monitoring (CAM) Rule, 40 CFR Part 64, for the Renewal Application. The
CAM rule requires owners and operators of Part 70 sources to monitor the operation and maintenance of their control equipment so
that they can evaluate the performance of their control devices and report whether or not their facilities meet established emission
standards. All facilities that have a Title V, Part 70, Federal Operating Permit are required to meet the CAM rule and submit a CAM
plan with this Title V renewal application. The rule requires that a CAM plan be submitted with the Title V renewal application
for each pollutant at each emissions unit which has a potential to emit - prior to controls - of that pollutant greater than the major
source threshold for the respective pollutant. Please refer to the CAM Technical Guidance web site at
http://www.epa.gov/ttn/emc/cam.html for further documentation on the rule and how to prepare a CAM plan for submittal with the
renewal application.

2. List all applicable Maximum Achievable Control Technology (MACT) rule(s) and the effective date(s) if they were promulgated
during the last 3 years of your operation permit term. Identify the emissions units subject to each MACT rule listed.



http://www.epa.gov/ttn/emc/cam.html

FO3 From June 2020 Application

State of Wisconsin EMISSION UNIT COMPLIANCE PLAN
Department of Natural Resources COMMITMENTS AND SCHEDULE
AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-131 11-93 Information attached? n_ (y/n)

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy 2. Facility identification number: 816127840
Center

3. Stack identification number: NA 4. Unit identification number: £6+ FOQ3
5.For Units that are presently in compliance with all applicable requirements, including any enhanced monitoring and compliance
certification requirements under section 114(a)(3) of the Clean Air Act that apply, complete the following. These
commitments are part of the application for Part 70 permits.
O We will continue to operate and maintain this Unit in compliance with all applicable requirements.
Form 4530-130 includes new requirements that apply or will apply to this Unit during the term of the permit. We will
meet such requirements on a timely basis.

6. For Units not presently fully in compliance, complete the following.
O  This Unit is in compliance with all applicable requirements except for those indicated below. We will achieve compliance
according to the following schedule:

Applicabl Requi t
pplicable equiremen Corrective Actions Deadline

Progress reports will be submitted:

Start date: and every six (6) months thereafter




From June 2020 Application

5Ft€1963 of Wisconsin FACILITY REQUIREMENT COMPLIANCE PLAN
Department of Natural Resources COMMITMENTS AND SCHEDULE
AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-133 11-93 Information attached? _n_ (y/n)

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: 816127840

3.For facilities that are presently in compliance with all applicable requirements, including any enhanced monitoring and
compliance certification requirements under section 114(a)(3) of the Clean Air Act that apply, complete the following.
These commitments are part of the application for Part 70 permits.

O We will continue to operate and maintain this facility in compliance with all applicable requirements.

Form 4530-132 includes new requirements that apply or will apply to this facility during the term of the permit. We will
meet such requirements on a timely basis.

4. For facilities not presently fully in compliance, complete the following.

O  This facility is in compliance with all applicable requirements except for those indicated below. We will achieve compliance
according to the following schedule:

Applicable Requirement
Corrective Actions Deadline

Progress reports will be submitted:

Start date: and every six (6) months thereafter




P04 From December 2018 Application

State of Wisconsin STACK IDENTIFICATION
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-103 11-93 Information attached? _n (y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy 2. Facility identification number: Fe-be 3. Stack identification number: S04
Center assiened 816127840

4. Exhausting Unit(s), use Unit identification number from appropriate Form(s) 4530-104, 106, 107, 108 and/or 109
4530-104__EU04 4530-106 4530-107 4530-108 4530-109

5.1dentify this stack on the plot plan required on Form 4530-101

6.Indicate by checking:
This stack has an actual exhaust point. O This stack serves to identify fugitive emissions.

If this stack has an actual exhaust point, then provide the following stack parameters

7.Discharge height above ground level: 15  (feet)

8.Inside dimensions at outlet (check one and complete):

Circular 1.67  (feet) [ rectangular length (feet) width (feet)

9. Exhaust flow rate:

Normal 3272 (ACFM) Maximum _ 3,272  (ACFM)

10. Exhaust gas temperature (normal): _ 750  (°F)

11. Exhaust gas moisture content: Normal volume percent Maximum volume percent
12.  Exhaust gas discharge direction: Up O Down [ Horizontal
13. Is this stack equipped with a rainhat or any obstruction to the free flow of the O Yes No

exhaust gases from the stack?

**%%%  Complete the appropriate Air Permit Application Forms(s) 4530-104, 106, 107, 108 or 109 for each Unit ***%**
exhausting through this stack.




P04

From December 2018 Application

State of Wisconsin BOILER OR FURNACE OPERATION
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-104 11-93 Information attached? _n_(y/n)

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center

2. Facility identification number: Fe-be-assiened 816127840

3. Stack identification number: S04

4. Boiler/furnace number: EU04

4a. Unit description:

Natural gas-fired heater for maintaining the pipeline-grade natural gas at or above the mixture’s dew point before injection in the

combustion turbine.

5.Indicate the boiler/furnace control technology status.

O Uncontrolled Controlled

If the boiler/furnace is controlled, enter the control device number(s) from the appropriate forms:

4530-110 4530-111 4530-112 4530-113
4530-114 4530-115 4530-116 4530-117

6. Furnace type:

7.Maximum continuous rating: 10 MMBtu/hr

8. Manufacturer: TBD

9.Model number: TBD

10. Date of construction or last modification: 86/64262+

11.  Fuels and firing conditions:

Primary fuel Backup fuel #1 Backup fuel #2 Backup fuel #3
Fuel name Natural Gas
Higher heating value 1,020 Btu/scf
Maximum sulfur content (Wt.%) Pipeline-grade
Maximum ash content (Wt.%) N/A
Excess Combustion Air (%0-) N/A
Moisture content (as fired) (%) N/A
Maximum hourly consumption 9,804 sct/hr
Actual yearly consumption 85.9 x 10° scf




P04 From December 2018 Application

State of Wisconsin CONTROL EQUIPMENT MISCELLANEOUS
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-110 11-93 Information attached? N (y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fe-be-assiered 816127840
3. Stack identification number: S04 4. Unit identification number: EU04

5. Control device number: C04

6. Manufacturer and model number: TBD

7.Date of installation: 86/04262+

8. Describe in detail the device in use. Attach a diagram of the system. Attached? No
Low NOx burner — Low NOx burners control flame temperatures by using a two-stage combustion process which limits
thermal NOx formation.

9. List the pollutants to be controlled by this equipment and the expected control efficiency for each pollutant on the table below.
[0 Documentation is attached?

Pollutant Inlet pollutant Hood capture efficiency Outlet Efficiency
concentration (%) pollutant
concentration
gr/acf ppmv gr/ac  ppmv
f
NO« Controls emissions of
100% NO to 0.049 Ib/MMBiu

of heat input

10. Discuss how the collected material will be handled for reuse or disposal.

N/A.

11. Prepare a malfunction prevention and abatement plan (if required under s. NR 439.11) for this pollution control system.
Please include the following:

a. Identification of the individuals(s), by title, responsible for inspecting, maintaining and repairing this device.

b. Operation variables such as temperature that will be monitored in order to detect a malfunction or breakthrough, the
correct operating range of these variables, and a detailed description of monitoring or surveillance procedures that will be
used to show compliance.

What type of monitoring equipment will be provided (temperature sensors, pressure sensors, CEMs).

An inspection schedule and items or conditions that will be inspected.

A listing of materials and spare parts that will be maintained in inventory.

Is this plan available for review?

o aoe




P04 From December 2018 Application

State of Wisconsin COMPLIANCE CERTIFICATION - MONITORING AND REPORTING
Department of Natural Resources DESCRIPTION OF METHODS USED FOR DETERMINING COMPLIANCE
Form 4530-118 11-93 Information attached? n__ (y/n)

All applicants except non-Part 70 sources are required to certify compliance with all applicable air pollution permit requirements by
including a statement within the permit application of the methods used for determining compliance (please see sec. NR 407.05(4)(i),
Wis. Adm. Code.) This statement must include a description of the monitoring, recordkeeping, and reporting requirements and test
methods. In addition, the application must include a schedule for compliance certification submittals during the permit term. These
submittals must be no less frequent than annually, and may need to be more frequent if specified by the underlying applicable
requirement or by the Department.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Feo-be-assiened 816127840
3. Stack identification number: S04 4. Unit identification number: EU04

5. This Unit will use the following method(s) for determining compliance with the requirements of the permit (check all that apply
and attach the appropriate form(s) to this form).

O Continuous Emission Monitoring (CEM) - Form 4530-119
Pollutant(s):

O Periodic Emission Monitoring Using Portable Monitors - Form 4530-120
Pollutant(s):

O Monitoring Control System Parameters or Operating Parameters of a Process - Form 4530-121
Pollutant(s):

O Monitoring Maintenance Procedures - Form 4530-122
Pollutant(s):

O Stack Testing - Form 4530-123
Pollutant(s):

O Fuel Sampling and Analysis (FSA) - Form 4530-124
Pollutant(s):

Recordkeeping - Form 4530-125
Pollutant(s): all pollutants

O Other (please describe) - Form 4530-135
Pollutant(s):

6.  Compliance certification reports will be submitted to the Department according to the following schedule:

Start date: At date of permit issuance
and every _ 12 months thereafter.

Compliance monitoring reports will be submitted to the Department according to the following schedule:

Start date: At date of permit issuance
and every ___ 6 months thereafter.




P04 From December 2018 Application

State of Wisconsin COMPLIANCE DEMONSTRATION BY RECORDKEEPING
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-125 11-93 Information attached? _n_(y/n)

Recordkeeping may be acceptable as a compliance demonstration method provided that a correlation between the parameter value
recorded and the emission rate of a particular pollutant is established in the form of a curve or chart of emission rate versus parameter
values. This correlation may constitute the certification of the system. It should be attached for Department approval. Ifit is not
attached, please submit it within 60 days of the startup of the system.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-be-assiened 816127840
3. Stack identification number: S04 4. Unit identification number: EU04

5. Pollutant(s) being monitored: 6. Material or parameter being monitored and recorded: Sulfur
SO, content of natural gas.

7.Method of monitoring and recording:
Owners will keep records of the sulfur content of the natural gas as certified by the supplier or test data and record the

daily usage of natural gas.

8. List any EPA methods used:
N/A

9.1s this an existing method of demonstrating compliance? 10. Installation date: 866/64202+
[ Yes No

11. Backup system: N/A

12. Compliance shall be demonstrated: Daily [0 Weekly [ Monthly [ Batch (not to exceed monthly)

13. Indicate by checking:

The monitoring system shall be subject to appropriate performance specifications, calibration requirements, and quality
assurance procedures. [ A quality assurance/quality control plan for the recordkeeping system is attached for
Department approval. If the plan is not attached, please submit it within 60 days of the startup of the recordkeeping
program. [ The plan was submitted to the Department on

**%** The compliance records shall be available for Department inspection. The format for the compliance *****
certification report and the excess emission report shall be approved by the Department. A proposed
format for the compliance certification report and excess emission report shall be submitted at the
same time as the application.

**%%* The source shall record any malfunction that causes or may cause an emission limit to be exceeded. *****
Malfunctions shall be reported to the Department the next business day. Hazardous air spills shall
be reported to the Department immediately.



P04 From December 2018 Application

State of Wisconsin COMPLIANCE DEMONSTRATION BY RECORDKEEPING
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-125 11-93 Information attached? _n_(y/n)

Recordkeeping may be acceptable as a compliance demonstration method provided that a correlation between the parameter value
recorded and the emission rate of a particular pollutant is established in the form of a curve or chart of emission rate versus parameter
values. This correlation may constitute the certification of the system. It should be attached for Department approval. Ifit is not
attached, please submit it within 60 days of the startup of the system.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-be-assiened 816127840
3. Stack identification number: S04 4. Unit identification number: EU04
5. Pollutant(s) being monitored: All 6. Material or parameter being monitored and recorded:

Hours of operation of the natural gas heater will be recorded so
that emissions may be calculated.

7. Method of monitoring and recording:
Hours of operation

8. List any EPA methods used:

Not applicable
9.1s this an existing method of demonstrating compliance? 10. Installation date: 86/64202+
[ Yes No

11. Backup system: N/A

12. Compliance shall be demonstrated: [ Daily [ Weekly Monthly [ Batch (not to exceed monthly)

13. Indicate by checking:

The monitoring system shall be subject to appropriate performance specifications, calibration requirements, and quality
assurance procedures. [ A quality assurance/quality control plan for the recordkeeping system is attached for
Department approval. [v] If the plan is not attached, please submit it within 60 days of the startup of the recordkeeping
program. [ The plan was submitted to the Department on

**%** The compliance records shall be available for Department inspection. The format for the compliance *****
certification report and the excess emission report shall be approved by the Department. A proposed
format for the compliance certification report and excess emission report shall be submitted at the
same time as the application.

**%%* The source shall record any malfunction that causes or may cause an emission limit to be exceeded. *****
Malfunctions shall be reported to the Department the next business day. Hazardous air spills shall
be reported to the Department immediately.



P04 From December 2018 Application

State of Wisconsin EMISSION UNIT HAZARDOUS AIR POLLUTANT SUMMARY
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-126 11-93 Information attached? y (y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-be-assiened 816127840
3. Stack identification number: S04 4.Unit identification number: EU04

5. Unit material description: Natural Gas Combustion

6.Complete the following summary of hazardous air emissions from this unit. Attach sample calculations and emission factor
references. Attached? _ See Appendix C

Pollutant CAS Actual emissions Maximum theoretical emissions Potential to emit

Units Units
SEE APPENDIX C FOR HAPS EMISSIONS CALCULATIONS
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P04 From December 2018 Application

State of Wisconsin EMISSION UNIT SUMMARY
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-128 11-93 Information attached? y__ (y/n)

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center [ 2.Facility identification number: Feo-be-assigned 816127840

3. Stack identification number: S04 4. Unit identification number: EU04

5. Complete the following emissions summary for the following pollutants. Attach sample calculations and emission factor
references. Attached?  See Appendix C

Air pollutant Actual Maximum theoretical Potential to emit Maximum allowable
emissions
U | TPY U TPY U TPY

SEE APPENDIX C FOR EMISSIONS CALCULATIONS

Sulfur dioxide TPY
Organic compounds TPY
Carbon monoxide TPY
Lead TPY
Nitrogen oxides TPY
Total reduced sulfur TPY
Mercury TPY
Asbestos TPY
Beryllium TPY
Vinyl chloride TPY
TPY
TPY
TPY
TPY
TPY

Units (U) should be entered as follows:

1 =1Ib/hr

2 =1b/mmBTU

3 = grains/dscf

4 =1b/ gallon

5 =ppmdv

6 = other (specify)
7 = other (specify)
8 = other (specify)



P04 From December 2018 Application

State of Wisconsin CURRENT EMISSIONS REQUIREMENTS AND STATUS OF UNIT
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-130 Rev. 12-99 Information attached? n_ (y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-be-assisred 816127840
3. Stack identification number: S04 4. Unit identification number: EU04
5. Pollutant 6. Wis. Adm. Code 7. 8. Limitation 9. Compliance
Wis. Stats., State Status
40 CFR Only (in or out)
Particulate NR 415 X 0.15 Ib/MMBtu Units not constructed yet

Keep records of the sulfur
content of the natural gas as
certified by the supplier or test
data and record the daily usage

Sulfur Dioxide NR 417, NSPS 40
CFR 60, Subpart Dc

Units not constructed yet

Nitrogen Dioxide NR 428 X Units not constructed yet
) Units not constructed yet
Carbon Monoxide NR 426 X
Lead NR 427 X Units not constructed yet
Volatile Organic Compounds | NR 419 X Units not constructed yet
Opacity NR 431 X 20% opacity Units not constructed yet
10. Other requirements (e.g., malfunction reporting, special operating conditions from an State Only Compliance
existing permit, etc.) Status
(in or out)

** PART 70 SOURCES ONLY:

1. Be sure to review the Compliance Assurance Monitoring (CAM) Rule, 40 CFR Part 64, for the Renewal Application. The
CAM rule requires owners and operators of Part 70 sources to monitor the operation and maintenance of their control equipment so
that they can evaluate the performance of their control devices and report whether or not their facilities meet established emission
standards. All facilities that have a Title V, Part 70, Federal Operating Permit are required to meet the CAM rule and submit a CAM
plan with this Title V renewal application. The rule requires that a CAM plan be submitted with the Title V renewal application
for each pollutant at each emissions unit which has a potential to emit - prior to controls - of that pollutant greater than the major
source threshold for the respective pollutant. Please refer to the CAM Technical Guidance web site at
http://www.epa.gov/ttn/emc/cam.html for further documentation on the rule and how to prepare a CAM plan for submittal with the
renewal application.

2. List all applicable Maximum Achievable Control Technology (MACT) rule(s) and the effective date(s) if they were promulgated
during the last 3 years of your operation permit term. Identify the emissions units subject to each MACT rule listed.




P04 From December 2018 Application

State of Wisconsin EMISSION UNIT COMPLIANCE PLAN
Department of Natural Resources COMMITMENTS AND SCHEDULE
AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-131 11-93 Information attached? n_(y/n)

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy 2.Facility identification number: Fo-be-assiened816127840
Center

3. Stack identification number: S04 4. Unit identification number: EU04

5.For Units that are presently in compliance with all applicable requirements, including any enhanced monitoring and compliance
certification requirements under section 114(a)(3) of the Clean Air Act that apply, complete the following. These
commitments are part of the application for Part 70 permits.

O We will continue to operate and maintain this Unit in compliance with all applicable requirements.

Form 4530-130 includes new requirements that apply or will apply to this Unit during the term of the permit. We will
meet such requirements on a timely basis.

6. For Units not presently fully in compliance, complete the following.
O  This Unit is in compliance with all applicable requirements except for those indicated below. We will achieve compliance
according to the following schedule:

Applicable Requirement Corrective Actions Deadline

Progress reports will be submitted:
Start date: and every six (6) months thereafter




P05 From December 2018 Application

State of Wisconsin STACK IDENTIFICATION
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-103 11-93 Information attached? n__ (y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy 2. Facility identification number: Fe-be 3. Stack identification number: S05
Center assiered 816127840

4. Exhausting Unit(s), use Unit identification number from appropriate Form(s) 4530-104, 106, 107, 108 and/or 109
4530-104__EU05 4530-106 4530-107 4530-108 4530-109

5.1dentify this stack on the plot plan required on Form 4530-101

6.Indicate by checking:
This stack has an actual exhaust point. O This stack serves to identify fugitive emissions.

If this stack has an actual exhaust point, then provide the following stack parameters

7.Discharge height above ground level: 15  (feet)

8.Inside dimensions at outlet (check one and complete):

Circular 1.67  (feet) [ rectangular length (feet) width (feet)

9. Exhaust flow rate:
Normal 3272 (ACFM) Maximum _ 3,272  (ACFM)

10. Exhaust gas temperature (normal): _ 750  (°F)

11. Exhaust gas moisture content: Normal volume percent Maximum volume percent
12.  Exhaust gas discharge direction: Up O Down [ Horizontal
13. Is this stack equipped with a rainhat or any obstruction to the free flow of the O Yes No

exhaust gases from the stack?

**%%%  Complete the appropriate Air Permit Application Forms(s) 4530-104, 106, 107, 108 or 109 for each Unit ***%**
exhausting through this stack.




P05 From December 2018 Application

State of Wisconsin BOILER OR FURNACE OPERATION
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-104 11-93 Information attached? _n_(y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-be-assiened 816127840
3. Stack identification number: S05 4.Boiler/furnace number: EU(Q5

4a. Unit description:

Natural gas-fired heater for maintaining the pipeline-grade natural gas at or above the mixture’s dew point before injection in the
combustion turbine.

5.Indicate the boiler/furnace control technology status. O Uncontrolled Controlled

If the boiler/furnace is controlled, enter the control device number(s) from the appropriate forms:

4530-110 4530-111 4530-112 4530-113

4530-114 4530-115 4530-116 4530-117
6. Furnace type: 7.Maximum continuous rating: 10 MMBtu/hr
8. Manufacturer: TBD 9.Model number: TBD

10. Date of construction or last modification: 86/64262+

11.  Fuels and firing conditions:

Primary fuel Backup fuel #1 Backup fuel #2 Backup fuel #3
Fuel name Natural Gas
Higher heating value 1,020 Btu/scf
Maximum sulfur content (Wt.%) Pipeline-grade
Maximum ash content (Wt.%) N/A
Excess Combustion Air (%0-) N/A
Moisture content (as fired) (%) N/A
Maximum hourly consumption 9,804 sct/hr
Actual yearly consumption 85.9 x 10° scf




P05 From December 2018 Application

State of Wisconsin CONTROL EQUIPMENT MISCELLANEOUS
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-110 11-93 Information attached? N (y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-be-assiened 816127840
3. Stack identification number: S05 4. Unit identification number: EU0OS

5. Control device number: C05

6. Manufacturer and model number: TBD

7.Date of installation: 86/04262+

8. Describe in detail the device in use. Attach a diagram of the system. Attached? No
Low NOx burner — Low NOx burners control flame temperatures by using a two-stage combustion process which limits
thermal NOx formation.

9. List the pollutants to be controlled by this equipment and the expected control efficiency for each pollutant on the table below.
[0 Documentation is attached?

Pollutant Inlet pollutant Hood capture efficiency Outlet Efficiency
concentration (%) pollutant
concentration
gr/acf ppmv gr/ac  ppmv
f
NO« 100% Controls emissions of
NOx to 0.049 Ib/MMBtu

of heat input

10. Discuss how the collected material will be handled for reuse or disposal.

N/A.

11. Prepare a malfunction prevention and abatement plan (if required under s. NR 439.11) for this pollution control system.
Please include the following:

a. Identification of the individuals(s), by title, responsible for inspecting, maintaining and repairing this device.

b. Operation variables such as temperature that will be monitored in order to detect a malfunction or breakthrough, the
correct operating range of these variables, and a detailed description of monitoring or surveillance procedures that will be
used to show compliance.

What type of monitoring equipment will be provided (temperature sensors, pressure sensors, CEMs).

An inspection schedule and items or conditions that will be inspected.

A listing of materials and spare parts that will be maintained in inventory.

Is this plan available for review?

o aoe




P05 From December 2018 Application

State of Wisconsin COMPLIANCE CERTIFICATION - MONITORING AND REPORTING
Department of Natural Resources DESCRIPTION OF METHODS USED FOR DETERMINING COMPLIANCE
Form 4530-118 11-93 Information attached? _n_(y/n)

All applicants except non-Part 70 sources are required to certify compliance with all applicable air pollution permit requirements by
including a statement within the permit application of the methods used for determining compliance (please see sec. NR 407.05(4)(i),
Wis. Adm. Code.) This statement must include a description of the monitoring, recordkeeping, and reporting requirements and test
methods. In addition, the application must include a schedule for compliance certification submittals during the permit term. These
submittals must be no less frequent than annually, and may need to be more frequent if specified by the underlying applicable
requirement or by the Department.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fe-be-assiened 816127840
3. Stack identification number: S05 4. Unit identification number: EUQ5

5. This Unit will use the following method(s) for determining compliance with the requirements of the permit (check all that apply
and attach the appropriate form(s) to this form).

O Continuous Emission Monitoring (CEM) - Form 4530-119
Pollutant(s):

O Periodic Emission Monitoring Using Portable Monitors - Form 4530-120
Pollutant(s):

O Monitoring Control System Parameters or Operating Parameters of a Process - Form 4530-121
Pollutant(s):

O Monitoring Maintenance Procedures - Form 4530-122
Pollutant(s):

[ Stack Testing - Form 4530-123
Pollutant(s):

O Fuel Sampling and Analysis (FSA) - Form 4530-124
Pollutant(s):

Recordkeeping - Form 4530-125
Pollutant(s): all pollutants

O Other (please describe) - Form 4530-135
Pollutant(s):

6.  Compliance certification reports will be submitted to the Department according to the following schedule:

Start date: At date of permit issuance
and every _ 12 months thereafter.

Compliance monitoring reports will be submitted to the Department according to the following schedule:

Start date: At date of permit issuance
and every ___ 6 months thereafter.




P05 From December 2018 Application

State of Wisconsin COMPLIANCE DEMONSTRATION BY RECORDKEEPING
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-125 11-93 Information attached? _n_(y/n)

Recordkeeping may be acceptable as a compliance demonstration method provided that a correlation between the parameter value
recorded and the emission rate of a particular pollutant is established in the form of a curve or chart of emission rate versus parameter
values. This correlation may constitute the certification of the system. It should be attached for Department approval. Ifit is not
attached, please submit it within 60 days of the startup of the system.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-be-assiened316127840
3. Stack identification number: S05 4. Unit identification number: EU05

5. Pollutant(s) being monitored: 6. Material or parameter being monitored and recorded: Sulfur
SO, content of natural gas.

7.Method of monitoring and recording:
Owners will keep records of the sulfur content of the natural gas as certified by the supplier or test data and record the

daily usage of natural gas.

8. List any EPA methods used:
N/A

9.1s this an existing method of demonstrating compliance? 10. Installation date: 866/64202+
[ Yes No

11. Backup system: N/A

12. Compliance shall be demonstrated: Daily [0 Weekly [ Monthly [ Batch (not to exceed monthly)

13. Indicate by checking:

The monitoring system shall be subject to appropriate performance specifications, calibration requirements, and quality
assurance procedures. [ A quality assurance/quality control plan for the recordkeeping system is attached for
Department approval. If the plan is not attached, please submit it within 60 days of the startup of the recordkeeping
program. [ The plan was submitted to the Department on

**%** The compliance records shall be available for Department inspection. The format for the compliance *****
certification report and the excess emission report shall be approved by the Department. A proposed
format for the compliance certification report and excess emission report shall be submitted at the
same time as the application.

**%%* The source shall record any malfunction that causes or may cause an emission limit to be exceeded. *****
Malfunctions shall be reported to the Department the next business day. Hazardous air spills shall
be reported to the Department immediately.



P05 From December 2018 Application

State of Wisconsin COMPLIANCE DEMONSTRATION BY RECORDKEEPING
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-125 11-93 Information attached? n__ (y/n)

Recordkeeping may be acceptable as a compliance demonstration method provided that a correlation between the parameter value
recorded and the emission rate of a particular pollutant is established in the form of a curve or chart of emission rate versus parameter
values. This correlation may constitute the certification of the system. It should be attached for Department approval. Ifit is not
attached, please submit it within 60 days of the startup of the system.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fe-be-assiened 816127840
3. Stack identification number: S05 4. Unit identification number: EU05
5. Pollutant(s) being monitored: All 6. Material or parameter being monitored and recorded:
Hours of operation of the natural gas heater will be recorded so
that emissions may be calculated.

7. Method of monitoring and recording:
Hours of operation

8. List any EPA methods used:

Not applicable
9.1s this an existing method of demonstrating compliance? 10. Installation date: 86/64202+
[ Yes No

11. Backup system: N/A

12. Compliance shall be demonstrated: [ Daily [ Weekly Monthly [ Batch (not to exceed monthly)

13. Indicate by checking:

The monitoring system shall be subject to appropriate performance specifications, calibration requirements, and quality
assurance procedures. [ A quality assurance/quality control plan for the recordkeeping system is attached for
Department approval. [v] If the plan is not attached, please submit it within 60 days of the startup of the recordkeeping
program. [ The plan was submitted to the Department on

**%** The compliance records shall be available for Department inspection. The format for the compliance *****
certification report and the excess emission report shall be approved by the Department. A proposed
format for the compliance certification report and excess emission report shall be submitted at the
same time as the application.

**%%* The source shall record any malfunction that causes or may cause an emission limit to be exceeded. *****
Malfunctions shall be reported to the Department the next business day. Hazardous air spills shall
be reported to the Department immediately.



P05 From December 2018 Application

State of Wisconsin EMISSION UNIT HAZARDOUS AIR POLLUTANT SUMMARY
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-126 11-93 Information attached? _y (y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-be-assiened 816127840
3. Stack identification number: S05 4.Unit identification number: EU05

5. Unit material description: Natural Gas Combustion

6.Complete the following summary of hazardous air emissions from this unit. Attach sample calculations and emission factor
references. Attached? _ See Appendix C

Pollutant CAS Actual emissions Maximum theoretical emissions Potential to emit

Units Units
SEE APPENDIX C FOR HAPS EMISSIONS CALCULATIONS

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY




P05 From December 2018 Application

State of Wisconsin EMISSION UNIT SUMMARY
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-128 11-93 Information attached? y (y/n)

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center [ 2.Facility identification number: Fe-be-assiened 816127840

3. Stack identification number: S05 4. Unit identification number: EU05

5. Complete the following emissions summary for the following pollutants. Attach sample calculations and emission factor
references. Attached? See Appendix C

Air pollutant Actual Maximum theoretical Potential to emit Maximum allowable
emissions
U | TPY U TPY U TPY

SEE APPENDIX C FOR EMISSIONS CALCULATIONS

Sulfur dioxide TPY
Organic compounds TPY
Carbon monoxide TPY
Lead TPY
Nitrogen oxides TPY
Total reduced sulfur TPY
Mercury TPY
Asbestos TPY
Beryllium TPY
Vinyl chloride TPY
TPY
TPY
TPY
TPY
TPY

Units (U) should be entered as follows:

1 =1Ib/hr

2 =1b/mmBTU

3 = grains/dscf

4 =1b/ gallon

5 =ppmdv

6 = other (specify)
7 = other (specify)
8 = other (specify)



P05 From December 2018 Application

State of Wisconsin CURRENT EMISSIONS REQUIREMENTS AND STATUS OF UNIT
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-130 Rev. 12-99 Information attached? _n_(y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-be-assisned 816127840
3. Stack identification number: S05 4. Unit identification number: EU0S
5. Pollutant 6. Wis. Adm. 7. 8. Limitation 9. Compliance
Code State Status
Wis. Stats., Only (in or out)
40 CFR
Particulate NR 415 X 0.15 Ib/MMBtu Units not constructed yet
o Keep records of the sulfur .
Sulfur Dioxide NR 417, NSPS content of the natural gas as Units not constructed yet
40 CFR 60, certified by the supplier or test
Subpart De data and record the daily usage
Nitrogen Dioxide NR 428 X Units not constructed yet
) Units not constructed yet

Carbon Monoxide NR 426 X

Lead NR 427 X Units not constructed yet

Volatile Organic Compounds | NR 419 X Units not constructed yet

Opacity NR 431 X 20% opacity Units not constructed yet

10. Other requirements (e.g., malfunction reporting, special operating conditions from an State Only Compliance

existing permit, etc.) Status

(in or out)

** PART 70 SOURCES ONLY:

1. Be sure to review the Compliance Assurance Monitoring (CAM) Rule, 40 CFR Part 64, for the Renewal Application. The
CAM rule requires owners and operators of Part 70 sources to monitor the operation and maintenance of their control equipment so
that they can evaluate the performance of their control devices and report whether or not their facilities meet established emission
standards. All facilities that have a Title V, Part 70, Federal Operating Permit are required to meet the CAM rule and submit a CAM
plan with this Title V renewal application. The rule requires that a CAM plan be submitted with the Title V renewal application
for each pollutant at each emissions unit which has a potential to emit - prior to controls - of that pollutant greater than the major
source threshold for the respective pollutant. Please refer to the CAM Technical Guidance web site at
http://www.epa.gov/ttn/emc/cam.html for further documentation on the rule and how to prepare a CAM plan for submittal with the
renewal application.

2. List all applicable Maximum Achievable Control Technology (MACT) rule(s) and the effective date(s) if they were promulgated
during the last 3 years of your operation permit term. Identify the emissions units subject to each MACT rule listed.




P05 From December 2018 Application

State of Wisconsin EMISSION UNIT COMPLIANCE PLAN
Department of Natural Resources COMMITMENTS AND SCHEDULE
AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-131 11-93 Information attached? n_(y/n)

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy | 2.Facility identification number: Fe-be-assigned 816127840
Center

3. Stack identification number: S05 4. Unit identification number: EU0S
5.For Units that are presently in compliance with all applicable requirements, including any enhanced monitoring and compliance
certification requirements under section 114(a)(3) of the Clean Air Act that apply, complete the following. These
commitments are part of the application for Part 70 permits.
O We will continue to operate and maintain this Unit in compliance with all applicable requirements.
Form 4530-130 includes new requirements that apply or will apply to this Unit during the term of the permit. We will
meet such requirements on a timely basis.

6. For Units not presently fully in compliance, complete the following.
O  This Unit is in compliance with all applicable requirements except for those indicated below. We will achieve compliance
according to the following schedule:

Applicable Requirement Corrective Actions Deadline

Progress reports will be submitted:
Start date: and every six (6) months thereafter




P06 S
From December 2018 Application

State of Wisconsin STACK IDENTIFICATION
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-103 11-93 Information attached? _n (y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: 2. Facility identification number: 3. Stack identification number:
Nemadji Trail Fo-be-assigned 816127840 S06
Energy Center

4. Exhausting Unit(s), use Unit identification number from appropriate Form(s) 4530-104, 106, 107, 108 and/or 109
4530-104 EU06  4530-106 4530-107 4530-108 4530-109

5.1dentify this stack on the plot plan required on Form 4530-101

6.Indicate by checking:
This stack has an actual exhaust point. [0 This stack serves to identify fugitive emissions.

If this stack has an actual exhaust point, then provide the following stack parameters

7.Discharge height above ground level: _ 15  (feet)

8.Inside dimensions at outlet (check one and complete):

Circular _ 0.5 (feet) O rectangular length (feet) width (feet)

9.Exhaust flow rate:
Normal 1,813 (ACFM) Maximum _ 1,813 (ACFM)

10. Exhaust gas temperature (normal): _ 1,030 (°F)

11. Exhaust gas moisture content: Normal volume percent Maximum volume percent
12. Exhaust gas discharge direction: Up O Down [ Horizontal
13. Is this stack equipped with a rainhat or any obstruction to the free flow of the O Yes No

exhaust gases from the stack?

*#kx%  Complete the appropriate Air Permit Application Forms(s) 4530-104, 106, 107, 108 or 109 for each Unit *****
exhausting through this stack.




P06 S
From December 2018 Application

State of Wisconsin BOILER OR FURNACE OPERATION
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-104 11-93 Information attached? _n_(y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-be-assiened816127840
3. Stack identification number: S06 4.Boiler/furnace number: EU06

4a. Unit description:

282-hp emergency diesel fire pump.

5. Indicate the boiler/furnace control technology status. []Uncontrolled O Controlled

If the boiler/furnace is controlled, enter the control device number(s) from the appropriate forms:

4530-110 4530-111 4530-112 4530-113

4530-114 4530-115 4530-116 4530-117
6. Furnace type: 7.Maximum continuous rating: 1.95 MMBtu/hr
8. Manufacturer: TBD 9.Model number: TBD

10. Date of construction or last modification: 86/64262+

11.  Fuels and firing conditions:

Primary fuel Backup fuel #1 Backup fuel #2 Backup fuel #3
Fuel name Fuel oil
Higher heating value 137,000 Btu/gal
Maximum sulfur content (Wt.%) ULSD
Maximum ash content (Wt.%) N/A
Excess Combustion Air (%0) N/A
Moisture content (as fired) (%) N/A
Maximum hourly consumption 14.1 gal/hr
Actual yearly consumption 7,050 gal/yr

***%*%  For this emissions unit, identify the method of compliance demonstration by completing Form 4530-118, *****
DESCRIPTION OF METHODS USED FOR DETERMINING COMPLIANCE. Attach Form 4530-118
and its attachment(s) to this form. This is not a requirement of non-Part 70 sources.

*#4%x% Please complete the Air Pollution Control Permit Application Forms 4530-126 and 4530-128 for this Unit. *****




P06 S
From December 2018 Application

State of Wisconsin COMPLIANCE CERTIFICATION - MONITORING AND REPORTING
Department of Natural Resources DESCRIPTION OF METHODS USED FOR DETERMINING COMPLIANCE
Form 4530-118 11-93 Information attached? n__ (y/n)

All applicants except non-Part 70 sources are required to certify compliance with all applicable air pollution permit requirements by
including a statement within the permit application of the methods used for determining compliance (please see sec. NR 407.05(4)(i),
Wis. Adm. Code.) This statement must include a description of the monitoring, recordkeeping, and reporting requirements and test
methods. In addition, the application must include a schedule for compliance certification submittals during the permit term. These
submittals must be no less frequent than annually, and may need to be more frequent if specified by the underlying applicable
requirement or by the Department.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fe-be-assiered 816127840
3. Stack identification number: S06 4. Unit identification number: EU06

5. This Unit will use the following method(s) for determining compliance with the requirements of the permit (check all that apply
and attach the appropriate form(s) to this form).

O Continuous Emission Monitoring (CEM) - Form 4530-119
Pollutant(s):

O Periodic Emission Monitoring Using Portable Monitors - Form 4530-120
Pollutant(s):

O Monitoring Control System Parameters or Operating Parameters of a Process - Form 4530-121
Pollutant(s):

O Monitoring Maintenance Procedures - Form 4530-122
Pollutant(s):

O Stack Testing - Form 4530-123
Pollutant(s):

Fuel Sampling and Analysis (FSA) - Form 4530-124
Pollutant(s): SO,

Recordkeeping - Form 4530-125
Pollutant(s): _All

O Other (please describe) - Form 4530-135
Pollutant(s):

6.  Compliance certification reports will be submitted to the Department according to the following schedule:

Start date: At date of permit issuance
and every __12 months thereafter.

Compliance monitoring reports will be submitted to the Department according to the following schedule:

Start date: At date of permit issuance
and every __ 6  months thereafter.




P06 S
From December 2018 Application

State of Wisconsin COMPLIANCE DEMONSTRATION BY FUEL SAMPLING AND ANALYSIS
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-124 11-93 Information attached? _n_(y/n)

An installation plan for each fuel sampling and analysis system (FSA) may be submitted with the permit application for Department
approval. The installation plan shall contain the following information: the name and address of the source; the source facility
identification number; a general description of the process and the control equipment; the type of fuel being sampled; the
manufacturer, model number, and serial number of each sampler; and a schematic of the FSA system showing the sample acquisition
point and the location of the machine that produces the daily, weekly, or monthly composite fuel sample. A completed form 4530-
124, supplemented to satisfy the requirements of this paragraph, may constitute an installation plan for a FSA system.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-be-assisned 816127840
3. Stack identification number: S06 4. Unit identification number: EU06
5. Pollutant being monitored: SO, 6. Fuel being sampled: Diesel fuel oil

7. List the ASTM fuel sample collecting and analyzing methods used:
In accordance with 40 CFR Part 75

8.1s this an existing FSA system? [ Yes No 9. Installation date: 86/64/202+

10. [ Automated sampling |v| Manual sampling

11. Backup system? Not applicable

12. Compliance shall be demonstrated: [ Daily [0 Weekly [0 Monthly Per shipment of diesel fuel

13. Indicate by checking:

O The FSA system certification is attached for Department approval. If the certification is not attached, please submit it
within 60 days of the FSA system startup. [ The certification was submitted to the Department on .

O A FSA quality assurance/quality control plan for fuel sampling program is attached for Department approval. If the
plan is not attached, please submit it within 60 days of the CEM startup system. [ The plan was submitted to the
Department on

*HEEX Any composite sample over the emission limit shall be reported as an excess emission. *****
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State of Wisconsin COMPLIANCE DEMONSTRATION BY RECORDKEEPING
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-125 11-93 Information attached? _n_(y/n)

Recordkeeping may be acceptable as a compliance demonstration method provided that a correlation between the parameter value
recorded and the emission rate of a particular pollutant is established in the form of a curve or chart of emission rate versus parameter
values. This correlation may constitute the certification of the system. It should be attached for Department approval. Ifit is not
attached, please submit it within 60 days of the startup of the system.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-be-assiened 816127840

3. Stack identification number: S06 4. Unit identification number: EU06

5. Pollutant(s) being monitored: All 6. Material or parameter being monitored and recorded: The
hours of operation of the emergency fire pump will be
recorded so that emissions may be calculated.

7. Method of monitoring and recording: Hours of operation

8. List any EPA methods used:

9.1s this an existing method of demonstrating compliance? 10. Installation date: 86/604262+
O Yes No

11. Backup system:

12. Compliance shall be demonstrated: [ Daily [0 Weekly Monthly [ Batch (not to exceed monthly)

13. Indicate by checking:

The monitoring system shall be subject to appropriate performance specifications, calibration requirements, and quality
assurance procedures. [ A quality assurance/quality control plan for the recordkeeping system is attached for
Department approval. If the plan is not attached, please submit it within 60 days of the startup of the recordkeeping
program. [ The plan was submitted to the Department on

**%** The compliance records shall be available for Department inspection. The format for the compliance *****
certification report and the excess emission report shall be approved by the Department. A proposed
format for the compliance certification report and excess emission report shall be submitted at the
same time as the application.

**%%* The source shall record any malfunction that causes or may cause an emission limit to be exceeded. *****
Malfunctions shall be reported to the Department the next business day. Hazardous air spills shall
be reported to the Department immediately.
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State of Wisconsin EMISSION UNIT HAZARDOUS AIR POLLUTANT SUMMARY
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-126 11-93 Information attached? y (y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-be-assiened 816127840
3. Stack identification number: S06 4.Unit identification number: EU06

5. Unit material description: Fuel oil combustion

6.Complete the following summary of hazardous air emissions from this unit. Attach sample calculations and emission factor
references. Attached? _ See Appendix C

Pollutant CAS Actual emissions Maximum theoretical emissions Potential to emit

Units Units
SEE APPENDIX C FOR HAPS EMISSIONS CALCULATIONS
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State of Wisconsin EMISSION UNIT SUMMARY
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-128 11-93 Information attached? _y (y/n)

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center [ 2.Facility identification number: Fe-be-assiened 816127840

3. Stack identification number: S06 4. Unit identification number: EU06

5. Complete the following emissions summary for the following pollutants. Attach sample calculations and emission factor
references. Attached? See Appendix C

Air pollutant Actual Maximum theoretical Potential to emit Maximum allowable
emissions
U | TPY U TPY U TPY

SEE APPENDIX C FOR EMISSIONS CALCULATIONS

Sulfur dioxide TPY
Organic compounds TPY
Carbon monoxide TPY
Lead TPY
Nitrogen oxides TPY
Total reduced sulfur TPY
Mercury TPY
Asbestos TPY
Beryllium TPY
Vinyl chloride TPY
TPY
TPY
TPY
TPY
TPY

Units (U) should be entered as follows:

1 =1Ib/hr

2 =1b/mmBTU

3 = grains/dscf

4 =1b/ gallon

5 =ppmdv

6 = other (specify)
7 = other (specify)
8 = other (specify)
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Department of Natural Resources

From December 2018 Application

CURRENT EMISSIONS REQUIREMENTS AND STATUS OF UNIT
AIR POLLUTION CONTROL PERMIT APPLICATION

Form 4530-130 Rev. 12-99

SEE INSTRUCTIONS ON REVERSE SIDE

Information attached? _n_(y/n)

1. Facility name: Nemadji Trail Energy Center

2. Facility identification number: Fe-be-assiened 816127840

3. Stack identification number: S06

4. Unit identification number: EU06

5. Pollutant 6. Wis. Adm. Code 7. 8. Limitation 9. Compliance
Wis. Stats., State Status
40 CFR Only (in or out)
Particulate NR415, 40 CFR Part 60, 0.15 Ib/MMBtu and 0.15 Units not
Subpart 1111, 40 CFR Part 63 g/hp-hr constructed yet
1777
Sulfur Dioxide NR 417 X Units not
constructed yet
Nitrogen Dioxide NR 428, 40 CFR Part 60, NMHC + NOx = 3.0 g/hp-hr Units not
Subpart 1111, 40 CFR Part 63 constructed yet
7777
Carbon Monoxide NR 426, 40 CFR Part 60, 2.6 g/hp-hr Units not
Subpart 1111, 40 CFR Part 63 constructed yet
7777
X
Lead NR 427 Units not
constructed yet
Volatile Organic Compounds | NR 419 X Units not
constructed yet
Opacity NR 431 X 20% opacity Units not

constructed yet

10. Other requirements (e.g., malfunction reporting, special operating conditions from an

existing permit, etc.)

State Only

Compliance
Status
(in or out)
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State of Wisconsin EMISSION UNIT COMPLIANCE PLAN
Department of Natural Resources COMMITMENTS AND SCHEDULE
AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-131 11-93 Information attached? n_(y/n)

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy 2.Facility identification number: Fe-be-assigied 816127840
Center

3. Stack identification number: S06 4. Unit identification number: EU06

5.For Units that are presently in compliance with all applicable requirements, including any enhanced monitoring and compliance
certification requirements under section 114(a)(3) of the Clean Air Act that apply, complete the following. These
commitments are part of the application for Part 70 permits.

O We will continue to operate and maintain this Unit in compliance with all applicable requirements.

Form 4530-130 includes new requirements that apply or will apply to this Unit during the term of the permit. We will
meet such requirements on a timely basis.

6. For Units not presently fully in compliance, complete the following.

O  This Unit is in compliance with all applicable requirements except for those indicated below. We will achieve compliance
according to the following schedule:

Applicable Requirement
Corrective Actions Deadline

Progress reports will be submitted:
Start date: and every six (6) months thereafter
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State of Wisconsin STACK IDENTIFICATION
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-103 11-93 Information attached? _n (y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: 2. Facility identification number: 3. Stack identification number:
Nemadji Trail Fo-be-assigned 816127840 S07
Energy Center

4. Exhausting Unit(s), use Unit identification number from appropriate Form(s) 4530-104, 106, 107, 108 and/or 109
4530-104  EU07  4530-106 4530-107 4530-108 4530-109

5.1dentify this stack on the plot plan required on Form 4530-101

6.Indicate by checking:
This stack has an actual exhaust point. [0 This stack serves to identify fugitive emissions.

If this stack has an actual exhaust point, then provide the following stack parameters

7.Discharge height above ground level: _ 15  (feet)

8.Inside dimensions at outlet (check one and complete):

Circular _ 0.67 (feet) O rectangular length (feet) width (feet)

9.Exhaust flow rate:
Normal 7.540 (ACFM) Maximum _ 7,540  (ACFM)

10. Exhaust gas temperature (normal): _ 890 (°F)

11. Exhaust gas moisture content: Normal volume percent Maximum volume percent
12. Exhaust gas discharge direction: Up O Down [ Horizontal
13. Is this stack equipped with a rainhat or any obstruction to the free flow of the O Yes No

exhaust gases from the stack?

*#kx%  Complete the appropriate Air Permit Application Forms(s) 4530-104, 106, 107, 108 or 109 for each Unit *****
exhausting through this stack.
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From December 2018 Application

State of Wisconsin BOILER OR FURNACE OPERATION
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-104 11-93 Information attached? _n_(y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-be-assiened 816127840
3. Stack identification number: S07 4.Boiler/furnace number: EUQ7

4a. Unit description:

1,490-hp emergency diesel generator.

5. Indicate the boiler/furnace control technology status. Uncontrolled O Controlled

If the boiler/furnace is controlled, enter the control device number(s) from the appropriate forms:

4530-110 4530-111 4530-112 4530-113

4530-114 4530-115 4530-116 4530-117
6. Furnace type: 7.Maximum continuous rating: 21.0 MMBtu/hr
8. Manufacturer: Cummins 9.Model number: DQFAD

10. Date of construction or last modification: 86/64262+

11.  Fuels and firing conditions:

Primary fuel Backup fuel #1 Backup fuel #2 Backup fuel #3
Fuel name Fuel Oil
Higher heating value 137,000 Btu/gal
Maximum sulfur content (Wt.%) ULSD
Maximum ash content (Wt.%) N/A
Excess Combustion Air (%0) N/A
Moisture content (as fired) (%) N/A
Maximum hourly consumption 150 gal/hr
Actual yearly consumption 75,000 gal/yr

***%*%  For this emissions unit, identify the method of compliance demonstration by completing Form 4530-118, *****
DESCRIPTION OF METHODS USED FOR DETERMINING COMPLIANCE. Attach Form 4530-118
and its attachment(s) to this form. This is not a requirement of non-Part 70 sources.

*#4%x% Please complete the Air Pollution Control Permit Application Forms 4530-126 and 4530-128 for this Unit. *****
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State of Wisconsin COMPLIANCE CERTIFICATION - MONITORING AND REPORTING
Department of Natural Resources DESCRIPTION OF METHODS USED FOR DETERMINING COMPLIANCE
Form 4530-118 11-93 Information attached? _n_(y/n)

All applicants except non-Part 70 sources are required to certify compliance with all applicable air pollution permit requirements by
including a statement within the permit application of the methods used for determining compliance (please see sec. NR 407.05(4)(i),
Wis. Adm. Code.) This statement must include a description of the monitoring, recordkeeping, and reporting requirements and test
methods. In addition, the application must include a schedule for compliance certification submittals during the permit term. These
submittals must be no less frequent than annually, and may need to be more frequent if specified by the underlying applicable
requirement or by the Department.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fe-be-assiered 816127840
3. Stack identification number: S07 4. Unit identification number: EUQ7

5. This Unit will use the following method(s) for determining compliance with the requirements of the permit (check all that apply
and attach the appropriate form(s) to this form).

O Continuous Emission Monitoring (CEM) - Form 4530-119
Pollutant(s):

O Periodic Emission Monitoring Using Portable Monitors - Form 4530-120
Pollutant(s):

O Monitoring Control System Parameters or Operating Parameters of a Process - Form 4530-121
Pollutant(s):

O Monitoring Maintenance Procedures - Form 4530-122
Pollutant(s):

O Stack Testing - Form 4530-123
Pollutant(s):

Fuel Sampling and Analysis (FSA) - Form 4530-124
Pollutant(s): SO,

Recordkeeping - Form 4530-125
Pollutant(s): _All

O Other (please describe) - Form 4530-135
Pollutant(s):

6.  Compliance certification reports will be submitted to the Department according to the following schedule:

Start date: At date of permit issuance
and every __12 months thereafter.

Compliance monitoring reports will be submitted to the Department according to the following schedule:

Start date: At date of permit issuance
and every __ 6  months thereafter.
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State of Wisconsin COMPLIANCE DEMONSTRATION BY FUEL SAMPLING AND ANALYSIS
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-124 11-93 Information attached? _n_(y/n)

An installation plan for each fuel sampling and analysis system (FSA) may be submitted with the permit application for Department
approval. The installation plan shall contain the following information: the name and address of the source; the source facility
identification number; a general description of the process and the control equipment; the type of fuel being sampled; the
manufacturer, model number, and serial number of each sampler; and a schematic of the FSA system showing the sample acquisition
point and the location of the machine that produces the daily, weekly, or monthly composite fuel sample. A completed form 4530-
124, supplemented to satisfy the requirements of this paragraph, may constitute an installation plan for a FSA system.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-be-assisned 816127840
3. Stack identification number: S07 4. Unit identification number: EU07
5. Pollutant being monitored: SO, 6. Fuel being sampled: Diesel fuel oil

7. List the ASTM fuel sample collecting and analyzing methods used:
In accordance with 40 CFR Part 75

8.1s this an existing FSA system? [ Yes No 9. Installation date: 86/64/202+

10. [ Automated sampling |v| Manual sampling

11. Backup system? Not applicable

12. Compliance shall be demonstrated: [ Daily [0 Weekly [0 Monthly Per shipment of diesel fuel

13. Indicate by checking:

O The FSA system certification is attached for Department approval. If the certification is not attached, please submit it
within 60 days of the FSA system startup. [ The certification was submitted to the Department on .

O A FSA quality assurance/quality control plan for fuel sampling program is attached for Department approval. If the
plan is not attached, please submit it within 60 days of the CEM startup system. [ The plan was submitted to the
Department on

*HEEX Any composite sample over the emission limit shall be reported as an excess emission. *****
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State of Wisconsin COMPLIANCE DEMONSTRATION BY RECORDKEEPING
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-125 11-93 Information attached? _n_(y/n)

Recordkeeping may be acceptable as a compliance demonstration method provided that a correlation between the parameter value
recorded and the emission rate of a particular pollutant is established in the form of a curve or chart of emission rate versus parameter
values. This correlation may constitute the certification of the system. It should be attached for Department approval. Ifit is not
attached, please submit it within 60 days of the startup of the system.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-be-assisned 816127840

3. Stack identification number: S07 4. Unit identification number: EUQ7

5. Pollutant(s) being monitored: All 6. Material or parameter being monitored and recorded: The
hours of operation of the emergency generator will be
recorded so that emissions may be calculated.

7. Method of monitoring and recording:
Hours of operation

8. List any EPA methods used:

N/A
9.1s this an existing method of demonstrating compliance? 10. Installation date:-06/604262+
O Yes No

11. Backup system: N/A

12. Compliance shall be demonstrated: [ Daily [0 Weekly Monthly [ Batch (not to exceed monthly)

13. Indicate by checking:

The monitoring system shall be subject to appropriate performance specifications, calibration requirements, and quality
assurance procedures. [ A quality assurance/quality control plan for the recordkeeping system is attached for
Department approval. If the plan is not attached, please submit it within 60 days of the startup of the recordkeeping
program. [ The plan was submitted to the Department on

**%** The compliance records shall be available for Department inspection. The format for the compliance *****
certification report and the excess emission report shall be approved by the Department. A proposed
format for the compliance certification report and excess emission report shall be submitted at the
same time as the application.

**%%* The source shall record any malfunction that causes or may cause an emission limit to be exceeded. *****
Malfunctions shall be reported to the Department the next business day. Hazardous air spills shall
be reported to the Department immediately.
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State of Wisconsin EMISSION UNIT HAZARDOUS AIR POLLUTANT SUMMARY
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-126 11-93 Information attached? y (y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: Fo-be-assiened 816127840
3. Stack identification number: S07 4.Unit identification number: EU07

5.Unit material description: Fuel Oil Combustion

6.Complete the following summary of hazardous air emissions from this unit. Attach sample calculations and emission factor
references. Attached? _ See Appendix C

Pollutant CAS Actual emissions Maximum theoretical emissions Potential to emit

Units Units
SEE APPENDIX C FOR HAPS EMISSIONS CALCULATIONS
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State of Wisconsin EMISSION UNIT SUMMARY
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-128 11-93 Information attached? y (y/n)

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center | 2.Facility identification number: Fo-be-assiened 816127840

3. Stack identification number: SO7 4. Unit identification number: EU07

5. Complete the following emissions summary for the following pollutants. Attach sample calculations and emission factor
references. Attached? _See Appendix C

Air pollutant Actual Maximum theoretical Potential to emit Maximum allowable
emissions
U | TPY U TPY U TPY

SEE APPENDIX C FOR EMISSION CALCULATIONS

Sulfur dioxide TPY
Organic compounds TPY
Carbon monoxide TPY
Lead TPY
Nitrogen oxides TPY
Total reduced sulfur TPY
Mercury TPY
Asbestos TPY
Beryllium TPY
Vinyl chloride TPY
TPY
TPY
TPY
TPY
TPY

Units (U) should be entered as follows:

1 =1Ib/hr

2 =1b/mmBTU

3 = grains/dscf

4 =1b/ gallon

5 =ppmdv

6 = other (specify)
7 = other (specify)
8 = other (specify)
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Department of Natural Resources

From December 2018 Application

CURRENT EMISSIONS REQUIREMENTS AND STATUS OF UNIT
AIR POLLUTION CONTROL PERMIT APPLICATION

Form 4530-130 Rev. 12-99

SEE INSTRUCTIONS ON REVERSE SIDE

Information attached? _n_(y/n)

1. Facility name: Nemadji Trail Energy Center

2. Facility identification number: Fo-be-assiened 816127840

3. Stack identification number: S07

4. Unit identification number: EU0Q7

5. Pollutant 6. Wis. Adm. Code 7. 8. Limitation 9. Compliance
Wis. Stats., State Status
40 CFR Only (in or out)
Particulate NR415, 40 CFR Part 60, 0.15 Ib/MMBtu and 0.15 Units not
Subpart 1111, 40 CFR Part 63 g/hp-hr constructed yet
7777
Sulfur Dioxide NR 417 X Units not
constructed yet
Nitrogen Dioxide NR 428, 40 CFR Part 60, NMHC + NOx = 4.8 g/hp-hr Units not
Subpart 1111, 40 CFR Part 63 constructed yet
7777
Carbon Monoxide NR 426, 40 CFR Part 60, X CO =2.6 g/lhp-hr Units not
Subpart 1111, 40 CFR Part 63 constructed yet
7777
Lead NR 427 X Units not
constructed yet
Volatile Organic Compounds | NR 419 X Units not
constructed yet
Opacity NR 431 X 20% opacity Units not

constructed yet

10. Other requirements (e.g., malfunction reporting, special operating conditions from an

existing permit, etc.)

State Only

Compliance
Status
(in or out)
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State of Wisconsin EMISSION UNIT COMPLIANCE PLAN
Department of Natural Resources COMMITMENTS AND SCHEDULE
AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-131 11-93 Information attached? n_(y/n)

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy | 2.Facility identification number: Fe-be-assigned 816127840
Center

3. Stack identification number: S07 4. Unit identification number: EU07

5.For Units that are presently in compliance with all applicable requirements, including any enhanced monitoring and compliance
certification requirements under section 114(a)(3) of the Clean Air Act that apply, complete the following. These
commitments are part of the application for Part 70 permits.

O We will continue to operate and maintain this Unit in compliance with all applicable requirements.

Form 4530-130 includes new requirements that apply or will apply to this Unit during the term of the permit. We will
meet such requirements on a timely basis.

6. For Units not presently fully in compliance, complete the following.

O  This Unit is in compliance with all applicable requirements except for those indicated below. We will achieve compliance
according to the following schedule:

Applicable Requirement
Corrective Actions Deadline

Progress reports will be submitted:
Start date: and every six (6) months thereafter
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State of Wisconsin STACK IDENTIFICATION
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-103 11-93 Information attached? _n_(y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: 2. Facility identification number: 3. Stack identification number:
Nemadji Trail Energy Center Tobeassigned 816127840 S08

4. Exhausting Unit(s), use Unit identification number from appropriate Form(s) 4530-104, 106, 107, 108 and/or 109
4530-104 4530-106 4530-107 4530-108 4530-109

5.1dentify this stack on the plot plan required on Form 4530-101

6. Indicate by checking:
[0 This stack has an actual exhaust point. This stack serves to identify fugitive emissions.

If this stack has an actual exhaust point, then provide the following stack parameters

7.Discharge height above ground level: 30 (feet)

8. Inside dimensions at outlet (check one and complete):

O Circular (feet) O rectangular length (feet) width (feet)

9. Exhaust flow rate:

Normal (ACFM) Maximum (ACFM)
10. Exhaust gas temperature (normal): (°F)
11. Exhaust gas moisture content: Normal volume percent Maximum volume percent
12. Exhaust gas discharge direction: O Up J Down [ Horizontal
13. Is this stack equipped with a rainhat or any obstruction to the free flow of the O Yes XINo

exhaust gases from the stack?

**%k%%  Complete the appropriate Air Permit Application Forms(s) 4530-104, 106, 107, 108 or 109 for each Unit ***%*%*
exhausting through this stack.
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State of Wisconsin
Department of Natural Resources

n
SEE ATTACHED SHEET FOR INSTRUCTIONS

1.Facility Name: Nemadji River Energy Center

4.Control Device Number (use number from appropriate Form(s) 4530-110,

111,112,113, 114, 115,116, or 117)

7.Tank Height: 30 ft 8.Tank Diameter:

10.Is this tank equipped with a submerged fill pipe?

From December 2018 Application
STORAGE TANKS

AIR POLLUTION CONTROL PERMIT APPLICATION

2.Facility Identification Number 816127840

Form 4530-105 11-93 Information attached? __ (y/n)

3.Storage Tank Number: EU08

5.Storage Tank Capacity 180,000 gallons 6.Date of Installation or Last Modification
gallons 06/01/2021
9.Color of Tank (check one)
v_ White__ Other _ Underground

11.1s this tank equipped with a pressure/vacuum conservation vent?

~ Yes v_No
v_Yes _ No
If yes; at what pressure is it set? (psia)
at what vacuum is it set? (psia)
12.Type of Storage Tank (check one)
__ Open Top Tank v Fixed Roof __ Fixed Roof w/Internal Floating Roof __ Other (specify)
__ Pressurized Tank __ External Floating Roof __Variable Vapor Space
13.For all Fixed Roof Tanks:
a.Tank Configuration (check one): v Vertical (upright cylinder) __ Horizontal
b.Tank Roof Type (check one): v Cone Roof - Indicate tank roof height S (feet)
(required if vertical was selected) __Dome Roof - Indicate tank roof height (feet) - Indicate tank shell radius (feet)
14.For all Floating Roof Tanks (both internal and external) - Shell Condition (check one):
__ Light Rust __ Dense Rust _Gunite Lined
15.For External Floating Roof Tanks:
a.Tank Construction (check one): _ Welded Tank __ Riveted Tank
b.Average Wind Speed at Tank Site: (mph)
c.Rim Seal System Description (check one):
__ Shoe Mounted Primary __ Vapor Mounted Primary __ Liquid Mounted Primary

_ Shoe Primary, Rim Secondary
__ Shoe Primary, Shoe Secondary

d.Roof Type (check one):

e.Roof Fitting Types (indicate the number of each type):
Access Hatch (24" diameter well)
Bolted cover, gasketed

Unbolted cover, ungasketed
Unbolted cover, gasketed

Gauge-Hatch/sample well (8" diameter)
Weighted mechanical actuation,
gasketed

Weighted mechanical actuation,
ungasketed

Slotted guide-pole/sample well (8" diameter
diameter slotted pole, 21" diameter well)

Ungasketed sliding cover, without float

Ungasketed sliding cover, with float
Gasketed sliding cover, without float

Gasketed sliding cover, with float

__ Pontoon Roof

__ Vapor Primary, Rim Secondary

__Vapor Primary w/Weather Shield

__ Double Deck Roof

Unslotted guide-pole well
(8" diameter unslotted pole, 21" diameter well)
_ Ungasketed sliding cover

_ Gasketed sliding cover

Vacuum Breaker (10" diameter well)
Weighted mechanical actuation,
gasketed

Weighted mechanical actuation,
ungasketed

Roof leg (3" diameter)

Adjustable, pontoon area
Adjustable, center area

Adjustable, double-deck roofs
Fixed

Continued on following page

_ Liquid Primary, Rim Secondary
__ Liquid Primary w/Weather Shield

Gauge-float well (20" diameter)

__ Unbolted cover, ungasketed
~ Unbolted cover, gasketed

___ Bolted cover, gasketed

Roof Drain (3-inch diameter)
Open
90% closed

Roof leg(2-1/2" diameter)
Adjustable, pontoon area

Adjustable, center area

Adjustable, double deck roofs
Fixed
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State of Wisconsin STORAGE TANKS
Department of Natural Resources AIR POLLUTION CONTROL PERMIT
APPLICATION
Form 4530-105 11-93 Information attached?
(y/m)
page 2
16.For Internal Floating Roof Tanks:
a.Rim Seal System Description (check one): __ Vapor Mounted Primary __ Vapor Mounted Primary plus Secondary Seal
_Liquid Mounted Primary _ Liquid Mounted Primary plus Secondary Seal
b.Number of Columns:
c.Effective Column Diameter: (feet)
d.Deck Type (check one): _ Welded __ Bolted
e.Total Deck Seam Length: (feet)
f.Deck Area: (square feet)
g.Deck Fitting Types (indicate the number of each type):
Access Hatch (24" diameter) Automatic gauge float well Ladder Well (36" diameter)
Bolted cover, gasketed Bolted cover, gasketed Sliding cover, gasketed
Unbolted cover, gasketed Unbolted cover, gasketed Sliding cover, ungasketed
Unbolted cover, ungasketed Unbolted cover, ungasketed
Column Well (24" diameter) Sample pipe or well (24" diameter) Roof leg or hanger well
Builtup column-sliding cover, gasketed Slotted pipe-sliding cover, gasketed Adjustable
Builtup column-sliding cover, ungasketed Slotted pipe-sliding cover, ungasketed Fixed
Pipe column-flexible fabric sleeve seal Sample well-slit fabric seal 10% open area
Pipe column-sliding cover, gasketed Stub drain (1" diameter)
Pipe column-sliding cover, ungasketed
Vacuum breaker (10" diameter)
Weighted mechanical actuation, gasketed
Weighted mechanical actuation, ungasketed
17.For Variable Vapor Space Tanks:
Volume Expansion Capacity (gallons)
18.Complete the following table for materials to be stored in this tank:
Daily Average Material Molecular Material Vapor Average Storage Material Liquid
Annual Throughput Amount Stored Weight Pressure Storage Pressure Temperature Density
Material Stored (gal/yr) (gallons) (Ib/Ib-mole) (psia) (psia) (°F) (Ib/gal)
No. 2 Fuel Oil 10,791,748 180,000 Ambient

19.Maximum Liquid Loading Rate of Tank:
(gallons)

20.Can this tank be loaded at the same time other tanks are loaded? Yes v No

If yes, indicate which other tanks can be loaded at the same time:

21.Describe the operations this tank will serve: 180,000 tank stores No. 2 fuel oil as a backup fuel for the combustion turbine at the facility.



T01

State of Wisconsin

Department of Natural Resources

SEE INSTRUCTIONS ON REVERSE SIDE

From December 2018 Application

EMISSION UNIT SUMMARY
AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-128 11-93 Information attached? y (y/n)

1. Facility name: Nemadji Trail Energy Center

2. Facility identification number: To-beassigned 816127840

3. Stack identification number: SO8

4. Unit identification number: EU08

5. Complete the following emissions summary for the following pollutants. Attach sample calculations and emission factor

references. Attached?  See Appendix C

U

TPY

U TPY U TPY

SEE APPENDIX C FOR EMISSIONS CALCULATIONS

Sulfur dioxide TPY
Organic compounds TPY
Carbon monoxide TPY
Lead TPY
Nitrogen oxides TPY
Total reduced sulfur TPY
Mercury TPY
Asbestos TPY
Beryllium TPY
Vinyl chloride TPY
TPY
TPY
TPY
TPY
TPY

Units (U) should be entered as follows:

1 =1Ib/hr

2 =1b/mmBTU

3 = grains/dscf

4 =1b/ gallon

5 = ppmdv

6 = other (specify)
7 = other (specify)
8 = other (specify)



102 From December 2018 Application

State of Wisconsin STACK IDENTIFICATION
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-103 11-93 Information attached? _n_(y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: 2. Facility identification number: 3. Stack identification number:
Nemadji Trail Energy Center Tobeassigned 816127840 S09

4. Exhausting Unit(s), use Unit identification number from appropriate Form(s) 4530-104, 106, 107, 108 and/or 109
4530-104 4530-106 4530-107 4530-108 4530-109

5.1dentify this stack on the plot plan required on Form 4530-101

6. Indicate by checking:
[0 This stack has an actual exhaust point. This stack serves to identify fugitive emissions.

If this stack has an actual exhaust point, then provide the following stack parameters

7.Discharge height above ground level: (feet)

8.Inside dimensions at outlet (check one and complete):

O Circular (feet) O rectangular length (feet) width (feet)

9. Exhaust flow rate:

Normal (ACFM) Maximum (ACFM)
10. Exhaust gas temperature (normal): (°F)
11. Exhaust gas moisture content: Normal volume percent Maximum volume percent
12. Exhaust gas discharge direction: O Up J Down [ Horizontal
13. Is this stack equipped with a rainhat or any obstruction to the free flow of the O Yes ¥ No

exhaust gases from the stack?

**%k%%  Complete the appropriate Air Permit Application Forms(s) 4530-104, 106, 107, 108 or 109 for each Unit ***%*%*
exhausting through this stack.




T02

State of Wisconsin
Department of Natural Resources
SEE ATTACHED SHEET FOR INSTRUCTIONS

1.Facility Name: Nemadji River Energy Center

4.Control Device Number (use number from appropriate Form(s) 4530-110,

111,112,113, 114, 115,116, or 117)

7.Tank Height: 8.Tank Diameter:

From December 2018 Application
STORAGE TANKS

AIR POLLUTION CONTROL PERMIT APPLICATION

2.Facility Identification Number 816127840  3.Storage Tank Number:

Form 4530-105 11-93 Information attached? n__ (y/n)

EU09

5.Storage Tank Capacity 1,700 gallons  6.Date of Installation or Last Modification
gallons 06/01/2021
9.Color of Tank (check one)
v_ White__ Other _ Underground

14 ft x 6.5 ft x 1.2 ft Belly Tank (approximate specifications)

10.Is this tank equipped with a submerged fill pipe?

¥ _Yes _ No

12.Type of Storage Tank (check one)
__ Open Top Tank
__ Pressurized Tank

__ Fixed Roof

13.For all Fixed Roof Tanks:
a.Tank Configuration (check one):

b.Tank Roof Type (check one):
(required if vertical was selected)

__ External Floating Roof

_ Vertical (upright cylinder)

__ Cone Roof - Indicate tank roof height
__Dome Roof - Indicate tank roof height

11.1s this tank equipped with a pressure/vacuum conservation vent?

If yes;

__Fixed Roof w/Internal Floating Roof

__Variable Vapor Space

v/ Horizontal

14.For all Floating Roof Tanks (both internal and external) - Shell Condition (check one):

15.For External Floating Roof Tanks:
a.Tank Construction (check one):

b.Average Wind Speed at Tank Site:

_ Welded Tank

_ Light Rust

__Riveted Tank

(mph)

c.Rim Seal System Description (check one):
__ Shoe Mounted Primary
_ Shoe Primary, Rim Secondary
__Shoe Primary, Shoe Secondary

d.Roof Type (check one):

e.Roof Fitting Types (indicate the number of each type):
Access Hatch (24" diameter well)
Bolted cover, gasketed

Unbolted cover, ungasketed
Unbolted cover, gasketed

Gauge-Hatch/sample well (8" diameter)
Weighted mechanical actuation,
gasketed

Weighted mechanical actuation,
ungasketed

Slotted guide-pole/sample well (8" diameter
diameter slotted pole, 21" diameter well)

Ungasketed sliding cover, without float

Ungasketed sliding cover, with float
Gasketed sliding cover, without float

Gasketed sliding cover, with float

__ Pontoon Roof

__ Vapor Mounted Primary

__ Vapor Primary, Rim Secondary

__Vapor Primary w/Weather Shield

__ Double Deck Roof

Unslotted guide-pole well
(8" diameter unslotted pole, 21" diameter well)
_ Ungasketed sliding cover

_ Gasketed sliding cover

Vacuum Breaker (10" diameter well)
Weighted mechanical actuation,
gasketed

Weighted mechanical actuation,
ungasketed

Roof leg (3" diameter)

Adjustable, pontoon area
Adjustable, center area

Adjustable, double-deck roofs
Fixed

Continued on following page

at what pressure is it set?
at what vacuum is it set?

(feet)
(feet) - Indicate tank shell radius

v Yes v No

(psia)
(psia)

_ v/ Other (specify)
Generator Belly Tank

(feet)

__Dense Rust __Gunite Lined

_Liquid Mounted Primary
_ Liquid Primary, Rim Secondary
_ Liquid Primary w/Weather Shield

Gauge-float well (20" diameter)

___ Unbolted cover, ungasketed
~ Unbolted cover, gasketed

____ Bolted cover, gasketed

Roof Drain (3-inch diameter)
Open
90% closed

Roof leg(2-1/2" diameter)
Adjustable, pontoon area

Adjustable, center area

Adjustable, double deck roofs
Fixed



T02

State of Wisconsin

Department of Natural Resources
APPLICATION

(y/m)

16.For Internal Floating Roof Tanks:

a.Rim Seal System Description (check one):

__ Vapor Mounted Primary

_Liquid Mounted Primary
b.Number of Columns:
c.Effective Column Diameter: (feet)
d.Deck Type (check one): _ Welded __ Bolted
e.Total Deck Seam Length: (feet)

f.Deck Area:

g.Deck Fitting Types (indicate the number of each type):

Access Hatch (24" diameter)
___ Bolted cover, gasketed
__ Unbolted cover, gasketed
__ Unbolted cover, ungasketed

Column Well (24" diameter)
___ Builtup column-sliding cover, gasketed
__ Builtup column-sliding cover, ungasketed
__ Pipe column-flexible fabric sleeve seal
__ Pipe column-sliding cover, gasketed
__ Pipe column-sliding cover, ungasketed

Vacuum breaker (10" diameter)

Weighted mechanical actuation, gasketed
Weighted mechanical actuation, ungasketed

17.For Variable Vapor Space Tanks:

(square feet)

Automatic gauge float well
___ Bolted cover, gasketed
__ Unbolted cover, gasketed
__ Unbolted cover, ungasketed

Sample pipe or well (24" diameter)

__ Slotted pipe-sliding cover, gasketed
_ Slotted pipe-sliding cover, ungasketed
__ Sample well-slit fabric seal 10% open area

From December 2018 Application

STORAGE TANKS
AIR POLLUTION CONTROL PERMIT

Form 4530-105 11-93 Information attached?

page 2

__ Vapor Mounted Primary plus Secondary Seal
_ Liquid Mounted Primary plus Secondary Seal

Ladder Well (36" diameter)
Sliding cover, gasketed
Sliding cover, ungasketed

Roof leg or hanger well
Adjustable
Fixed

Stub drain (1" diameter)

Volume Expansion Capacity (gallons)
18.Complete the following table for materials to be stored in this tank:
Daily Average Material Molecular Material Vapor Average Storage Material Liquid
Annual Throughput Amount Stored Weight Pressure Storage Pressure Temperature Density

Material Stored (gal/yr) (gallons) (Ib/Ib-mole) (psia) (psia) (°F) (Ib/gal)

#2 Fuel 35,360 1,700 Ambient
19.Maximum Liquid Loading Rate of Tank:

(gallons)

20.Can this tank be loaded at the same time other tanks are loaded? Yes v No

If yes, indicate which other tanks can be loaded at the same time:

21.Describe the operations this tank will serve: 1,700-gallon fuel oil tank for emergency generator.



T02

State of Wisconsin

Department of Natural Resources

SEE INSTRUCTIONS ON REVERSE SIDE

From December 2018 Application

EMISSION UNIT SUMMARY
AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-128 11-93 Information attached? y (y/n)

1. Facility name: Nemadji Trail Energy Center

2. Facility identification number:-To be assigned 816127840

3. Stack identification number: S09

4. Unit identification number: EU09

5. Complete the following emissions summary for the following pollutants. Attach sample calculations and emission factor

references. Attached? See Appendix C

U

TPY

U TPY U TPY

SEE APPENDIX C FOR EMISSIONS CALCULATIONS

Sulfur dioxide TPY
Organic compounds TPY
Carbon monoxide TPY
Lead TPY
Nitrogen oxides TPY
Total reduced sulfur TPY
Mercury TPY
Asbestos TPY
Beryllium TPY
Vinyl chloride TPY
TPY
TPY
TPY
TPY
TPY

Units (U) should be entered as follows:

1 =1Ib/hr

2 =1b/mmBTU

3 = grains/dscf

4 =1b/ gallon

5 = ppmdv

6 = other (specify)
7 = other (specify)
8 = other (specify)



T03 From December 2018 Application

State of Wisconsin STACK IDENTIFICATION
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-103 11-93 Information attached? _n_(y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: 2. Facility identification number: 3. Stack identification number:
Nemadji Trail Energy Center Tobeassigned 816127840 S10

4. Exhausting Unit(s), use Unit identification number from appropriate Form(s) 4530-104, 106, 107, 108 and/or 109
4530-104 4530-106 4530-107 4530-108 4530-109

5.1dentify this stack on the plot plan required on Form 4530-101

6. Indicate by checking:
[0 This stack has an actual exhaust point. This stack serves to identify fugitive emissions.

If this stack has an actual exhaust point, then provide the following stack parameters

7.Discharge height above ground level: (feet)

8. Inside dimensions at outlet (check one and complete):

[ Circular (feet) [ rectangular length (feet) width (feet)

9. Exhaust flow rate:

Normal (ACFM) Maximum (ACFM)
10. Exhaust gas temperature (normal): (°F)
11. Exhaust gas moisture content: Normal volume percent Maximum volume percent
12. Exhaust gas discharge direction: O Up J Down [ Horizontal
13. Is this stack equipped with a rainhat or any obstruction to the free flow of the O Yes No

exhaust gases from the stack?

*d%xx% Complete the appropriate Air Permit Application Forms(s) 4530-104, 106, 107, 108 or 109 for each Unit **#**
exhausting through this stack.




T03

State of Wisconsin
Department of Natural Resources
SEE ATTACHED SHEET FOR INSTRUCTIONS

1.Facility Name: Nemadji River Energy Center

4.Control Device Number (use number from appropriate Form(s) 4530-110,

111,112, 113,114, 115,116, or 117)

7.Tank Height: 8.Tank Diameter:
35ftx3.5ftx5ft

10.1s this tank equipped with a submerged fill pipe?

v_Yes _ No

12.Type of Storage Tank (check one)
__Open Top Tank
_ Pressurized Tank

__ Fixed Roof

13.For all Fixed Roof Tanks:
a.Tank Configuration (check one):

b.Tank Roof Type (check one):
(required if vertical was selected)

_ External Floating Roof

___Vertical (upright cylinder)

__ Cone Roof - Indicate tank roof height
__Dome Roof - Indicate tank roof height

From December 2018 Application
STORAGE TANKS

AIR POLLUTION CONTROL PERMIT APPLICATION

2.Facility Identification Number 816127840

Form 4530-105 11-93 Information attached? _n_(y/n)

3.Storage Tank Number: EU10

5.Storage Tank Capacity 180,000 gallons 6.Date of Installation or Last Modification
gallons 06/01/2021
9.Color of Tank (check one)
v_ White _ Other _ Underground

Belly Tank (approximate specifications)

11.Is this tank equipped with a pressure/vacuum conservation vent?

If yes;

__Fixed Roof w/Internal Floating Roof

__Variable Vapor Space

¥ Horizontal

14.For all Floating Roof Tanks (both internal and external) - Shell Condition (check one):

15.For External Floating Roof Tanks:
a.Tank Construction (check one):

b.Average Wind Speed at Tank Site:

_ Welded Tank

__Light Rust

__Riveted Tank

(mph)

c.Rim Seal System Description (check one):
__ Shoe Mounted Primary
__ Shoe Primary, Rim Secondary
_ Shoe Primary, Shoe Secondary

d.Roof Type (check one):

e.Roof Fitting Types (indicate the number of each type):
Access Hatch (24" diameter well)
Bolted cover, gasketed

Unbolted cover, ungasketed
Unbolted cover, gasketed

Gauge-Hatch/sample well (8" diameter)
Weighted mechanical actuation,
gasketed

Weighted mechanical actuation,
ungasketed

Slotted guide-pole/sample well (8" diameter
diameter slotted pole, 21" diameter well)

Ungasketed sliding cover, without float

Ungasketed sliding cover, with float
Gasketed sliding cover, without float

Gasketed sliding cover, with float

__ Pontoon Roof

__ Vapor Mounted Primary

__Vapor Primary, Rim Secondary

_ Vapor Primary w/Weather Shield

__Double Deck Roof

Unslotted guide-pole well
(8" diameter unslotted pole, 21" diameter well)
__ Ungasketed sliding cover

_ Gasketed sliding cover

Vacuum Breaker (10" diameter well)
Weighted mechanical actuation,
gasketed

Weighted mechanical actuation,
ungasketed

Roof leg (3" diameter)

Adjustable, pontoon area
Adjustable, center area

Adjustable, double-deck roofs
Fixed

Continued on following page

at what pressure is it set?
at what vacuum is it set?

(feet)
(feet) - Indicate tank shell radius

_Yes v No

(psia)
(psia)

v Other (specify)
Generator belly tank

(feet)

__Dense Rust __Gunite Lined

__ Liquid Mounted Primary
__Liquid Primary, Rim Secondary
_Liquid Primary w/Weather Shield

Gauge-float well (20" diameter)

__ Unbolted cover, ungasketed
__ Unbolted cover, gasketed

___ Bolted cover, gasketed

Roof Drain (3-inch diameter)
Open
90% closed

Roof leg(2-1/2" diameter)
Adjustable, pontoon area

Adjustable, center area

Adjustable, double deck roofs
Fixed



T03

State of Wisconsin

Department of Natural Resources
APPLICATION

(y/m)

16.For Internal Floating Roof Tanks:

a.Rim Seal System Description (check one):

__ Vapor Mounted Primary

_Liquid Mounted Primary
b.Number of Columns:
c.Effective Column Diameter: (feet)
d.Deck Type (check one): _ Welded __ Bolted
e.Total Deck Seam Length: (feet)

f.Deck Area:

g.Deck Fitting Types (indicate the number of each type):

Access Hatch (24" diameter)
___ Bolted cover, gasketed
__ Unbolted cover, gasketed
__ Unbolted cover, ungasketed

Column Well (24" diameter)
___ Builtup column-sliding cover, gasketed
__ Builtup column-sliding cover, ungasketed
__ Pipe column-flexible fabric sleeve seal
__ Pipe column-sliding cover, gasketed
__ Pipe column-sliding cover, ungasketed

Vacuum breaker (10" diameter)

Weighted mechanical actuation, gasketed
Weighted mechanical actuation, ungasketed

17.For Variable Vapor Space Tanks:

(square feet)

Automatic gauge float well
___ Bolted cover, gasketed
__ Unbolted cover, gasketed
__ Unbolted cover, ungasketed

Sample pipe or well (24" diameter)

__ Slotted pipe-sliding cover, gasketed
_ Slotted pipe-sliding cover, ungasketed
__ Sample well-slit fabric seal 10% open area

From December 2018 Application

STORAGE TANKS
AIR POLLUTION CONTROL PERMIT

Form 4530-105 11-93 Information attached?

page 2

__ Vapor Mounted Primary plus Secondary Seal
_ Liquid Mounted Primary plus Secondary Seal

Ladder Well (36" diameter)
Sliding cover, gasketed
Sliding cover, ungasketed

Roof leg or hanger well
Adjustable
Fixed

Stub drain (1" diameter)

Volume Expansion Capacity (gallons)
18.Complete the following table for materials to be stored in this tank:
Daily Average Material Molecular Material Vapor Average Storage Material Liquid
Annual Throughput Amount Stored Weight Pressure Storage Pressure Temperature Density

Material Stored (gal/yr) (gallons) (Ib/Ib-mole) (psia) (psia) (°F) (Ib/gal)

No. 2 Fuel Oil 7,292 350 Ambient
19.Maximum Liquid Loading Rate of Tank:

(gallons)

20.Can this tank be loaded at the same time other tanks are loaded? Yes v No

If yes, indicate which other tanks can be loaded at the same time:

21.Describe the operations this tank will serve: 350 gallon tank stores No. 2 fuel oil for emergency fire pump engine tank.



T03

State of Wisconsin

Department of Natural Resources

SEE INSTRUCTIONS ON REVERSE SIDE

From December 2018 Application

EMISSION UNIT SUMMARY
AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-128 11-93 Information attached? n_(y/n)

1. Facility name: Nemadji Trail Energy Center

2. Facility identification number: To-be assigned 816127840

3. Stack identification number: S10

4. Unit identification number:EU10

5. Complete the following emissions summary for the following pollutants. Attach sample calculations and emission factor

references. Attached?  See Appendix C

U

TPY

U TPY U TPY

SEE APPENDIX C FOR EMISSIONS CALCULATIONS

Sulfur dioxide TPY
Organic compounds TPY
Carbon monoxide TPY
Lead TPY
Nitrogen oxides TPY
Total reduced sulfur TPY
Mercury TPY
Asbestos TPY
Beryllium TPY
Vinyl chloride TPY
TPY
TPY
TPY
TPY
TPY

Units (U) should be entered as follows:

1 =1Ib/hr

2 =1b/mmBTU

3 = grains/dscf

4 =1b/ gallon

5 =ppmdv

6 = other (specify)
7 = other (specify)
8 = other (specify)



FO1

State of Wisconsin
STACK IDENTIFICATION

Department of Natural Resources

SEE INSTRUCTIONS ON REVERSE SIDE

From January 2021 Application

AIR POLLUTION CONTROL PERMIT APPLICATION

Form 4530-103 11-93

Information attached? _n_(y/n)

1. Facility name: Nemadji Trail Energy
Center

2.Facility identification number:
816127840

3. Stack identification number: NA

4. Exhausting Unit(s), use Unit identification number from appropriate Form(s) 4530-104, 106, 107, 108 and/or 109

4530-104 4530-106 4530-107 4530-108 4530-109 FO1

5.1dentify this stack on the plot plan required on Form 4530-101

6.Indicate by checking:

[0 This stack has an actual exhaust point. This stack serves to identify fugitive emissions.

If this stack has an actual exhaust point, then provide the following stack parameters

7.Discharge height above ground level: (feet)

8.Inside dimensions at outlet (check one and complete):

O Circular (feet) [ rectangular length (feet) width (feet)
9.Exhaust flow rate:
Normal (ACFM) Maximum (ACFM)
10. Exhaust gas temperature (normal): __ (°F)
11. Exhaust gas moisture content: Normal volume percent Maximum volume percent
12. Exhaust gas discharge direction: O Up [J Down [J Horizontal

13. Is this stack equipped with a rainhat or any obstruction to the free flow of the O Yes O No

exhaust gases from the stack?

w#x%x  Complete the appropriate Air Permit Application Forms(s) 4530-104, 106, 107, 108 or 109 for each Unit ***%*%*
exhausting through this stack.




FO1 From January 2021 Application

State of Wisconsin MISCELLANEOUS PROCESSES
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-109 11-93 Information attached? n (y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2.Facility identification number: 816127840
3. Stack identification number: NA 4.Process number: FO1

4a. Unit description: haul road fugitives
5.Indicate the control technology status. Uncontrolled O Controlled

If the process is controlled, enter the control device number(s) from the appropriate form(s):

4530-110 4530-111 4530-112 4530-113
4530-114 4530-115 4530-116 4530-117

6. Source Classification Code (SCC): 30502011

7. Date of construction or last modification:-FBB

8.Normal operating schedule: 24  hrs./day _ 7 days/wk. _ 365 days/yr.

9. Describe this process (please attach a flow diagram of the process). Attached?
Fugitive emissions from haul road truck traffic. See next page.

10. List the types and amounts of raw materials used in this process:

Material Storage/material handling Average usage Units Maximum usage Units
process

N/A

11. List the types and amounts of finished products:

Material Storage/material handling Average amount Units Maximum amount Units
process produced produced

N/A

12. Process fuel usage:

Type of fuel Maximum heat input to Average usage Units Maximum usage Units
process
million BTU/hr.
N/A
13. Describe any fugitive emissions associated with this process, such as outdoor storage Attached? N/A

piles, unpaved roads, open conveyors, etc.: N/A

*#%x%%  For this emissions unit, identify the method(s) of compliance demonstration by completing Form 4530-118, ***%*x*
DESCRIPTION OF METHODS USED FOR DETERMINING COMPLIANCE. Attach Form 4530-118
and its attachment(s) to this form. This is not a requirement of non-Part 70 sources.

*dx%% Please complete the Air Pollution Control Permit Application Forms 4530-126 and 4530-128 for this Unit, ****%*

State of Wisconsin CONTROL EQUIPMENT MISCELLANEOUS



FO1 From January 2021 Application

State of Wisconsin COMPLIANCE CERTIFICATION - MONITORING AND REPORTING
Department of Natural Resources DESCRIPTION OF METHODS USED FOR DETERMINING COMPLIANCE
Form 4530-118 11-93 Information attached? _n _(y/n)

All applicants except non-Part 70 sources are required to certify compliance with all applicable air pollution permit requirements by
including a statement within the permit application of the methods used for determining compliance (please see sec. NR 407.05(4)(1),
Wis. Adm. Code.) This statement must include a description of the monitoring, recordkeeping, and reporting requirements and test
methods. In addition, the application must include a schedule for compliance certification submittals during the permit term. These
submittals must be no less frequent than annually, and may need to be more frequent if specified by the underlying applicable
requirement or by the Department.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2.Facility identification number: 816127840

3. Stack identification number: NA 4. Unit identification number: FO1

5.This Unit will use the following method(s) for determining compliance with the requirements of the permit (check all that apply
and attach the appropriate form(s) to this form).

O Continuous Emission Monitoring (CEM) - Form 4530-119
Pollutant(s):

O Periodic Emission Monitoring Using Portable Monitors - Form 4530-120
Pollutant(s):

[0 Monitoring Control System Parameters or Operating Parameters of a Process - Form 4530-121
Pollutant(s):

O Monitoring Maintenance Procedures - Form 4530-122
Pollutant(s):

[0 Stack Testing - Form 4530-123
Pollutant(s):

O Fuel Sampling and Analysis (FSA) - Form 4530-124
Pollutant(s):

Recordkeeping - Form 4530-125
Pollutant(s): PM/PM¢/PM2 5

[0 Other (please describe) - Form 4530-135
Pollutant(s):

6.  Compliance certification reports will be submitted to the Department according to the following schedule:

Start date: _At date of permit issuance
and every __12 months thereafter.

Compliance monitoring reports will be submitted to the Department according to the following schedule:

Start date: At date of permit issuance
and every _ 6  months thereafter.




FO1 From January 2021 Application

State of Wisconsin COMPLIANCE DEMONSTRATION BY RECORDKEEPING
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-125 11-93 Information attached? n _(y/n)

Recordkeeping may be acceptable as a compliance demonstration method provided that a correlation between the parameter value
recorded and the emission rate of a particular pollutant is established in the form of a curve or chart of emission rate versus parameter
values. This correlation may constitute the certification of the system. It should be attached for Department approval. If it is not
attached, please submit it within 60 days of the startup of the system.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: 816127840

3. Stack identification number: NA 4. Unit identification number: FO1

5.Pollutant(s) being monitored: PM/PMo/PM2 5 6. Material or parameter being monitored and recorded:
Fugitive dust

7.Method of monitoring and recording:
Comply with fugitive dust control plan

8.List any EPA methods used: N/A

9.1s this an existing method of demonstrating compliance? 10. Installation date: ¥BD
O Yes No

11. Backup system: N/A

12.  Compliance shall be demonstrated: [ Daily [0 Weekly [ Monthly [ Batch (not to exceed monthly)

13. Indicate by checking:

The monitoring system shall be subject to appropriate performance specifications, calibration requirements, and quality
assurance procedures. [ A quality assurance/quality control plan for the recordkeeping system is attached for
Department approval. If the plan is not attached, please submit it within 60 days of the startup of the recordkeeping
program. [ The plan was submitted to the Department on

**#%* The compliance records shall be available for Department inspection. The format for the compliance *****
certification report and the excess emission report shall be approved by the Department. A proposed
format for the compliance certification report and excess emission report shall be submitted at the
same time as the application.

*#%4% The source shall record any malfunction that causes or may cause an emission limit to be exceeded. *****
Malfunctions shall be reported to the Department the next business day. Hazardous air spills shall
be reported to the Department immediately.



FO1

State of Wisconsin
Department of Natural Resources

SEE INSTRUCTIONS ON REVERSE SIDE

From January 2021 Application

EMISSION UNIT HAZARDOUS AIR POLLUTANT SUMMARY
AIR POLLUTION CONTROL PERMIT APPLICATION

Form 4530-126 11-93

Information attached? n _(y/n)

1. Facility name: Nemadji Trail Energy Center

2. Facility identification number: 816127840

3. Stack identification number: NA

4. Unit identification number: FO1

5.Unit material description: PM, PM o, PM; 5 fugitives

6. Complete the following summary of hazardous air emissions from this unit. Attach sample calculations and emission factor

references. Attached?  no

Units

Units

NO HAPS EMISSIONS

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY




FO1

State of Wisconsin
Department of Natural Resources

SEE INSTRUCTIONS ON REVERSE SIDE

From January 2021 Application

EMISSION UNIT SUMMARY
AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-128 11-93 Information attached? y (y/n)

1. Facility name: Nemadji Trail Energy Center

2.Facility identification number: 816127840

3. Stack identification number: NA

4. Unit identification number: FO1

5.Complete the following emissions summary for the following pollutants. Attach sample calculations and emission factor

references. Attached? _ See Appendix C

TPY

U TPY U TPY

SEE APPENDIX C FOR EMISSION CALCULATIONS

Sulfur dioxide TPY
Organic compounds TPY
Carbon monoxide TPY
Lead TPY
Nitrogen oxides TPY
Total reduced sulfur TPY
Mercury TPY
Asbestos TPY
Beryllium TPY
Vinyl chloride TPY
TPY
TPY
TPY
TPY
TPY

Units (U) should be entered as follows:

1 =1b/hr

2 =1b/mmBTU

3 = grains/dscf

4 =1b/ gallon

5 = ppmdv

6 = other (specify)
7 = other (specify)
8 = other (specify)



FO1 From January 2021 Application

State of Wisconsin CURRENT EMISSIONS REQUIREMENTS AND STATUS OF UNIT
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-130 Rev. 12-99 Information attached? n_(y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: 816127840
3. Stack identification number: NA 4. Unit identification number: FO1
7.
State
Only
State Only

** PART 70 SOURCES ONLY:

1. Be sure to review the Compliance Assurance Monitoring (CAM) Rule, 40 CFR Part 64, for the Renewal Application. The
CAM rule requires owners and operators of Part 70 sources to monitor the operation and maintenance of their control equipment so
that they can evaluate the performance of their control devices and report whether or not their facilities meet established emission
standards. All facilities that have a Title V, Part 70, Federal Operating Permit are required to meet the CAM rule and submit a CAM
plan with this Title V renewal application. The rule requires that a CAM plan be submitted with the Title V renewal application
for each pollutant at each emissions unit which has a potential to emit - prior to controls - of that pollutant greater than the major
source threshold for the respective pollutant. Please refer to the CAM Technical Guidance web site at
http://www.epa.gov/ttn/emc/cam.html for further documentation on the rule and how to prepare a CAM plan for submittal with the
renewal application.

2.List all applicable Maximum Achievable Control Technology (MACT) rule(s) and the effective date(s) if they were promulgated
during the last 3 years of your operation permit term. Identify the emissions units subject to each MACT rule listed.



http://www.epa.gov/ttn/emc/cam.html

FO1 From January 2021 Application

State of Wisconsin EMISSION UNIT COMPLIANCE PLAN
Department of Natural Resources COMMITMENTS AND SCHEDULE
AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-131 11-93 Information attached? n_(y/n)

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy 2.Facility identification number: 816127840
Center

3. Stack identification number: NA 4. Unit identification number: FO1
5.For Units that are presently in compliance with all applicable requirements, including any enhanced monitoring and compliance
certification requirements under section 114(a)(3) of the Clean Air Act that apply, complete the following. These
commitments are part of the application for Part 70 permits.
O We will continue to operate and maintain this Unit in compliance with all applicable requirements.
Form 4530-130 includes new requirements that apply or will apply to this Unit during the term of the permit. We will
meet such requirements on a timely basis.

6. For Units not presently fully in compliance, complete the following.
O  This Unit is in compliance with all applicable requirements except for those indicated below. We will achieve compliance

according to the following schedule:

Applicable Requirement
PP q Corrective Actions Deadline

Progress reports will be submitted:

Start date: and every six (6) months thereafter




FO02

State of Wisconsin
STACK IDENTIFICATION

Department of Natural Resources

SEE INSTRUCTIONS ON REVERSE SIDE

From January 2021 Application

AIR POLLUTION CONTROL PERMIT APPLICATION

Form 4530-103 11-93

Information attached? _n_(y/n)

1. Facility name: Nemadji Trail Energy
Center

2.Facility identification number:
816127840

3. Stack identification number: NA

4. Exhausting Unit(s), use Unit identification number from appropriate Form(s) 4530-104, 106, 107, 108 and/or 109

4530-104 4530-106

4530-107 4530-108

4530-109 F02

5.1dentify this stack on the plot plan required on Form 4530-101

6.Indicate by checking:

[0 This stack has an actual exhaust point.

If this stack has an actual exhaust point, then provide the following stack parameters

This stack serves to identify fugitive emissions.

7.Discharge height above ground level:

(feet)

8.Inside dimensions at outlet (check one and complete):

O Circular (feet) [ rectangular length (feet) width (feet)
9.Exhaust flow rate:
Normal (ACFM) Maximum
10. Exhaust gas temperature (normal): __ (°F)
11. Exhaust gas moisture content: Normal volume percent Maximum volume percent
12. Exhaust gas discharge direction: O Up [J Down [J Horizontal

13. Is this stack equipped with a rainhat or any obstruction to the free flow of the

exhaust gases from the stack?

O Yes O No

w#x%x  Complete the appropriate Air Permit Application Forms(s) 4530-104, 106, 107, 108 or 109 for each Unit ***%*%*

exhausting through this stack.




FO02 From January 2021 Application

State of Wisconsin MISCELLANEOUS PROCESSES
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-109 11-93 Information attached? n (y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2.Facility identification number: 816127840
3. Stack identification number: NA 4.Process number: FO2

4a. Unit description: piping fugitives
5.Indicate the control technology status. Uncontrolled O Controlled

If the process is controlled, enter the control device number(s) from the appropriate form(s):

4530-110 4530-111 4530-112 4530-113
4530-114 4530-115 4530-116 4530-117

6. Source Classification Code (SCC): 30180001

7. Date of construction or last modification: FBB

8.Normal operating schedule: 24  hrs./day _ 7 days/wk. _ 365 days/yr.

9. Describe this process (please attach a flow diagram of the process). Attached?
Fugitive emissions from piping components (valves, flanges, compressors, sampling

connections and relief valves). Figures are at the end of Appendix A

10. List the types and amounts of raw materials used in this process:

Material Storage/material handling Average usage Units Maximum usage Units
process

N/A

11. List the types and amounts of finished products:

Material Storage/material handling Average amount Units Maximum amount Units
process produced produced

N/A

12. Process fuel usage:

Type of fuel Maximum heat input to Average usage Units Maximum usage Units
process
million BTU/hr.
N/A
13. Describe any fugitive emissions associated with this process, such as outdoor storage Attached? N/A

piles, unpaved roads, open conveyors, etc.: N/A

*#*%%  For this emissions unit, identify the method(s) of compliance demonstration by completing Form 4530-118, ***%*%*
DESCRIPTION OF METHODS USED FOR DETERMINING COMPLIANCE. Attach Form 4530-118
and its attachment(s) to this form. This is not a requirement of non-Part 70 sources.

*#%x%% Please complete the Air Pollution Control Permit Application Forms 4530-126 and 4530-128 for this Unit, ***%%*

State of Wisconsin CONTROL EQUIPMENT MISCELLANEOUS



FO02 From January 2021 Application

State of Wisconsin COMPLIANCE CERTIFICATION - MONITORING AND REPORTING
Department of Natural Resources DESCRIPTION OF METHODS USED FOR DETERMINING COMPLIANCE
Form 4530-118 11-93 Information attached? _n _(y/n)

All applicants except non-Part 70 sources are required to certify compliance with all applicable air pollution permit requirements by
including a statement within the permit application of the methods used for determining compliance (please see sec. NR 407.05(4)(1),
Wis. Adm. Code.) This statement must include a description of the monitoring, recordkeeping, and reporting requirements and test
methods. In addition, the application must include a schedule for compliance certification submittals during the permit term. These
submittals must be no less frequent than annually, and may need to be more frequent if specified by the underlying applicable
requirement or by the Department.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2.Facility identification number: 816127840

3. Stack identification number: NA 4. Unit identification number: F02

5.This Unit will use the following method(s) for determining compliance with the requirements of the permit (check all that apply
and attach the appropriate form(s) to this form).

O Continuous Emission Monitoring (CEM) - Form 4530-119
Pollutant(s):

O Periodic Emission Monitoring Using Portable Monitors - Form 4530-120
Pollutant(s):

[0 Monitoring Control System Parameters or Operating Parameters of a Process - Form 4530-121
Pollutant(s):

Monitoring Maintenance Procedures - Form 4530-122
Pollutant(s): GHG and VOC

O Stack Testing - Form 4530-123
Pollutant(s):

[ Fuel Sampling and Analysis (FSA) - Form 4530-124
Pollutant(s):

Recordkeeping - Form 4530-125
Pollutant(s): GHG and VOC

[0 Other (please describe) - Form 4530-135
Pollutant(s):

6.  Compliance certification reports will be submitted to the Department according to the following schedule:

Start date: _At date of permit issuance
and every __12 months thereafter.

Compliance monitoring reports will be submitted to the Department according to the following schedule:

Start date: At date of permit issuance
and every _ 6  months thereafter.




FO02 From January 2021 Application

State of Wisconsin COMPLIANCE DEMONSTRATION BY MONITORING MAINTENANCE
Department of Natural Resources PROCEDURES
AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-122 11-93 Information attached? __ (y/n)

The monitoring of a maintenance procedure may be acceptable as a compliance demonstration method provided that a correlation
between the procedure and the emission rate of a particular pollutant is established in the form of a curve of emission rate versus the
frequency the procedure is performed. VOC leak detection programs or fugitive dust control programs are examples of procedures
that could be monitored. The correlation shall be established using stack test data. This correlation shall constitute the certification of
the monitoring system. It should be attached for Department approval. If it is not attached, please submit it within 60 days of the
startup of the monitoring program.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2.Facility identification number: 816127840

3. Stack identification number: NA 4. Unit identification number: FO2

5.Pollutant(s) being monitored: GHG and VOC

6. Procedure being monitored: GHG and VOC fugitives from piping components

7.1s this an existing maintenance procedure? 8. Installation date: ¥BD
O Yes No

9.Method of monitoring: Quarterly and/or semi-annual inspection of equipment using instrumental methods, sight, sound, and
smell.

10. Compliance shall be demonstrated: [ Daily [0 Weekly [0 Monthly - Quarterly and/or semi-annual inspection

11. Indicate by checking:

The monitoring program shall be subject to appropriate performance specifications, calibration requirements, and quality
assurance procedures. [J A quality assurance/quality control plan for the monitoring program is attached for Department
approval. [v] If the plan is not attached, please submit it within 60 days of the startup of the monitoring program. [ The
plan was submitted to the Department on

*Ekx%% - Any failure to fulfill a maintenance requirement shall be reported as an excess emission. *****



FO02 From January 2021 Application

State of Wisconsin COMPLIANCE DEMONSTRATION BY RECORDKEEPING
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-125 11-93 Information attached? n _(y/n)

Recordkeeping may be acceptable as a compliance demonstration method provided that a correlation between the parameter value
recorded and the emission rate of a particular pollutant is established in the form of a curve or chart of emission rate versus parameter
values. This correlation may constitute the certification of the system. It should be attached for Department approval. If it is not
attached, please submit it within 60 days of the startup of the system.

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: 816127840

3. Stack identification number: NA 4. Unit identification number: F02

5.Pollutant(s) being monitored: GHG and VOC 6.Material or parameter being monitored and recorded:
GHG and VOC fugitives from piping components

7.Method of monitoring and recording:
Per plan, comply with inspection of equipment using instrumental methods, sight, sound, and smell.

8.List any EPA methods used: N/A

9.1s this an existing method of demonstrating compliance? 10. Installation date: ¥BDB
O Yes No

11. Backup system: N/A

12.  Compliance shall be demonstrated: [ Daily [ Weekly [ Monthly [ Batch (not to exceed monthly)
Applicant proposes quarterly and/or semi-annual compliance demonstrations

13. Indicate by checking:

The monitoring system shall be subject to appropriate performance specifications, calibration requirements, and quality
assurance procedures. [0 A quality assurance/quality control plan for the recordkeeping system is attached for
Department approval. If the plan is not attached, please submit it within 60 days of the startup of the recordkeeping
program. [ The plan was submitted to the Department on

**#%* The compliance records shall be available for Department inspection. The format for the compliance *****
certification report and the excess emission report shall be approved by the Department. A proposed
format for the compliance certification report and excess emission report shall be submitted at the
same time as the application.

*#%4% The source shall record any malfunction that causes or may cause an emission limit to be exceeded. *****
Malfunctions shall be reported to the Department the next business day. Hazardous air spills shall
be reported to the Department immediately.



FO02

State of Wisconsin
Department of Natural Resources

SEE INSTRUCTIONS ON REVERSE SIDE

From January 2021 Application

EMISSION UNIT HAZARDOUS AIR POLLUTANT SUMMARY
AIR POLLUTION CONTROL PERMIT APPLICATION

Form 4530-126 11-93

Information attached? n _(y/n)

1. Facility name: Nemadji Trail Energy Center

2. Facility identification number: 816127840

3. Stack identification number: NA

4. Unit identification number: FO2

5.Unit material description: Piping fugitives (GHG and VOC)

6. Complete the following summary of hazardous air emissions from this unit. Attach sample calculations and emission factor

references. Attached?  no

Units

Units

NO HAPS EMISSIONS

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY

TPY




FO02

State of Wisconsin
Department of Natural Resources

SEE INSTRUCTIONS ON REVERSE SIDE

From January 2021 Application

EMISSION UNIT SUMMARY
AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-128 11-93 Information attached? y (y/n)

1. Facility name: Nemadji Trail Energy Center

2.Facility identification number: 816127840

3. Stack identification number: NA

4, Unit identification number: F02

5.Complete the following emissions summary for the following pollutants. Attach sample calculations and emission factor

references. Attached? _ See Appendix C

TPY

U TPY U TPY

SEE APPENDIX C FOR EMISSION CALCULATIONS

Sulfur dioxide TPY
Organic compounds TPY
Carbon monoxide TPY
Lead TPY
Nitrogen oxides TPY
Total reduced sulfur TPY
Mercury TPY
Asbestos TPY
Beryllium TPY
Vinyl chloride TPY
TPY
TPY
TPY
TPY
TPY

Units (U) should be entered as follows:

1 =1b/hr

2 =1b/mmBTU

3 = grains/dscf

4 =1b/ gallon

5 = ppmdv

6 = other (specify)
7 = other (specify)
8 = other (specify)



From January 2021 Application

FO02
State of Wisconsin CURRENT EMISSIONS REQUIREMENTS AND STATUS OF UNIT
Department of Natural Resources AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-130 Rev. 12-99 Information attached? n_(y/n)
SEE INSTRUCTIONS ON REVERSE SIDE
1. Facility name: Nemadji Trail Energy Center 2. Facility identification number: 816127840
3. Stack identification number: NA 4. Unit identification number: FO2
7.
State
Only
State Only

** PART 70 SOURCES ONLY:

1. Be sure to review the Compliance Assurance Monitoring (CAM) Rule, 40 CFR Part 64, for the Renewal Application. The
CAM rule requires owners and operators of Part 70 sources to monitor the operation and maintenance of their control equipment so
that they can evaluate the performance of their control devices and report whether or not their facilities meet established emission
standards. All facilities that have a Title V, Part 70, Federal Operating Permit are required to meet the CAM rule and submit a CAM
plan with this Title V renewal application. The rule requires that a CAM plan be submitted with the Title V renewal application
for each pollutant at each emissions unit which has a potential to emit - prior to controls - of that pollutant greater than the major
source threshold for the respective pollutant. Please refer to the CAM Technical Guidance web site at
http://www.epa.gov/ttn/emc/cam.html for further documentation on the rule and how to prepare a CAM plan for submittal with the
renewal application.

2.List all applicable Maximum Achievable Control Technology (MACT) rule(s) and the effective date(s) if they were promulgated
during the last 3 years of your operation permit term. Identify the emissions units subject to each MACT rule listed.



http://www.epa.gov/ttn/emc/cam.html

FO02 From January 2021 Application

State of Wisconsin EMISSION UNIT COMPLIANCE PLAN
Department of Natural Resources COMMITMENTS AND SCHEDULE
AIR POLLUTION CONTROL PERMIT APPLICATION
Form 4530-131 11-93 Information attached? n_(y/n)

SEE INSTRUCTIONS ON REVERSE SIDE

1. Facility name: Nemadji Trail Energy 2.Facility identification number: 816127840
Center

3. Stack identification number: NA 4. Unit identification number: F02
5.For Units that are presently in compliance with all applicable requirements, including any enhanced monitoring and compliance
certification requirements under section 114(a)(3) of the Clean Air Act that apply, complete the following. These
commitments are part of the application for Part 70 permits.
O We will continue to operate and maintain this Unit in compliance with all applicable requirements.
Form 4530-130 includes new requirements that apply or will apply to this Unit during the term of the permit. We will
meet such requirements on a timely basis.

6. For Units not presently fully in compliance, complete the following.
O  This Unit is in compliance with all applicable requirements except for those indicated below. We will achieve compliance

according to the following schedule:

Applicable Requirement
PP q Corrective Actions Deadline

Progress reports will be submitted:

Start date: and every six (6) months thereafter




From December 2018 Application



From December 2018 Application



FO3 From June 2020 Application

Circuit Breaker
Process Flow Diagram
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APPENDIX C — CALCULATIONS



1/28/2022 Revision

South Shore Energy, LLC - Nemadji Trail Energy Center
Project Emissions

Maximum Facility Emissions

Total Facility |
Permitted Potential | Project Potential Potential
e . a Crni N b Crni .
Poll (tpy) (tpy) (tpy)
NO, 269.1 - 269
CO 2,002.52 - 2,003
PM 166.9 0.10 167
PMio 166.9 0.02 167
PM; 5 166.9 0.005 167
SO, 28.7 - 29
VOC 239 10.4 250
H,SO, 43.2 - 43
Lead 0.0 - 0.01
COe 2,738,317.8 976.6 2,739,294
(a) Construction Permit Number: 18-MMC-168
(b) Construction Permit Number: 21-MMC-011
Maximum Annual Emission Rates
Construction Permit Number:
Construction Permit Number: 18-MMC-168 21-MMC-011
Po1 P04 P05 P06 P07 FO3 FO1 PSD
Combined-Cycle B02 Natural Gas Natural Gas Emergency | Emergency Diesel [ T01, T02, T03 Circuit Haul Road F02 Significant
Combustion Turbine® | Auxiliary Boiler Heater #1 Heater #2 Diesel Fire Pump Generator Storage Tanks Breakers Fugitives [ Piping Fugitives Total® Emission
Poll (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) Rates (tpy)
NO, 255.6 4.8 2.1 2.1 0.5 3.9 - - - - 269 40
Cco 1,991.1 1.6 3.6 3.6 0.4 2.1 - - - - 2,003 100
PM 162.8 3.3 0.3 0.3 0.02 0.1 - - 0.10 - 167 25
PMio 162.8 33 0.3 0.3 0.02 0.1 - - 0.02 - 167 15
PM;s 162.8 33 0.3 0.3 0.02 0.1 - - 0.005 - 167 10
SO, 28.2 0.3 0.03 0.03 0.1 4.5.E-03 - - - - 29 40
VOC 237.3 1.2 0.2 0.2 0.2 0.3 0.04 - - 10.4 250 40
H,S0O, 43.2 0.04 3.9.E-03 3.9.E-08 0.02 6.9.E-04 - - - - 43 7
Lead 0.01 2.1.E-04 4.3.E-05 4.3.E-05 - - - - - - 0.01 0.6
CO.e 2,675,731 51,289 5,129 5,129 80 841 - 120 - 977 2,739,294 75,000

(a) Represents worse-case emissions scenario
(b) Numbers in bold indicate the PSD significance level is exceeded

Assumptions

Unit Limitation Units
8,760 Natural gas hours per year
50 Number of natural gas cold starts per year
150 Number of natural gas warm starts per year
900 Number of natural gas hot/fast starts per year
1,100 Total number of combined natural gas start-ups per year (coldiwarm/hot/fast)
Turbine 1,100 Total number of natural gas shutdowns per year
1,525.0 Hours of natural gas Startup/Shutdown per year
500 Fuel oil hours per year with or without duct burning
11,025,196 gallons/year fuel oil
42 Number of fuel oil startup/shutdowns per year
105.0 Hours of fuel oil Startup/Shutdown
Natural Gas Duct Firing 8,760 Hours per year
Aucxiliary Boiler 8,760 Hours per year
Cooling Tower e Hours peryear
Natural Gas Heater #1 8,760 Hours per year
Natural Gas Heater #2 8,760 Hours per year
Emergency Diesel Fire Pump 500 Hours per year
Emergency Diesel Generator 500 Hours per year

Fuel oil heating value 137,000 Btu/gal




South Shore Energy, LLC - Nemadji Trail Energy Center
Combustion Turbine

Natural Gas
inimum
Emissions
Compliance
Duct Burning 100 75 Load
Pollutants Ib/hr Ib/hr Ib/hr Ib/hr
NOy 335 26.5 20.6 124
CO 15.3 12.1 9.4 5.7
PM/PM;4/PM, 5 36.3 21.8 16.8 12.9
SO, 6.4 5.1 4.0 24
VOC 15.5 2.8
H,SO, 9.9 7.8
Lead 0.0 0.0
CO, 495,325 392,985
N,O 303.5 240.8
CH, 254.6 202.0
CO,e (sum) 592,127 469,787
Temperature 163.55 167.12 164.93 164.93
Velocity 64.00 63.81 48.88 36.82
Natural Gas Startup/Shutdown Emissions
Start-up Start-up/
Start-up Start-up Emissions Shutdown Shutdown
Emissions Emissions (Ib/hot-fast Emissions Emissions
Pollutant (Ib/cold start)>? | (Ib/warm start)™ ¢ start)™ ¢ (Ib/shutdown)® (tpy)
NOx? 335.0 233.0 111.0 59.0 108.3
co? 11,066 6,495 779.0 463.0 1,369
PM/PM;4/PM, 5 43.6 29.1 16.3 10.9 16.6
SO, 10.2 6.8 3.8 2.6 3.9
voc? 950.0 558.0 67.0 40.0 117.8
H,SO, 15.6 10.4 5.9 3.9 6.0
Lead 0.0 0.0 0.0 0.0 0.0
CO, 785,971 523,981 294,739 196,493 299,651
N,O 482 321 181 120 184
CH, 404 269 151 101 154
CO.e 939,573 626,382 352,340 234,893 358,212

(a) Start-up emissions based on vendor load and startup profiles
(b) Cold start-up period is 2 hours, warm start-up period is 80 minutes, hot/fast start-up period is 45 minutes
(c) Shutdown emissions from "startup summary" (assumes half hour)

(d) Emissions are based on 1525 hours spent in start-up/shutdown operation

Fuel Oil
inimum
Emissions
Compliance
Duct Burning 100 75 Load
Pollutants Ib/hr Ib/hr Ib/hr Ib/hr
NOyx 72.7 51.6 41.0 311
CO 11.1 7.8 6.2 15.8
PM/PM;4/PM, 5 54.5 394 375 35.7
SO, 6.1 4.6 3.6 2.8
VOC 14.1 1.8
H,S0, 9.3 7.0
Lead 0.04 0.04
CO, 559,613 452,619
N,O 1,256.3 1,190.8
CH,4 554.4 499.5
CO,e (sum) 947,846 819,965
Temperature 176.63 176.63 169.24 165.01
Velocity 71.96 71.19 57.75 43.48
Fuel Oil Startup/Shutdown Emissions
Start-up/
Start-up Shutdown Number of Shutdown
Emissions Emissions Starts Per Emissions
Pollutant (Ib/cold start)® | (Ib/shutdown)® Turbine (tpy)
NOx® 860.0 108.0 42 20.3
Cco? 25,846 1,227 42 568.5
PM/PM;4/PM, 5 78.9 19.7 42 2.1
SO, 9.2 2.3 42 0.2
\Yeleiy 2,951 122.0 42 64.5
H,S0O, 14.0 35 42 0.4
Lead 0.08 0.02 42 0.002
CO, 905,239 226,310 42 23,763
N,O 2,382 595 42 63
CH,4 999 250 42 26
CO,e 1,639,929 409,982 42 43,048

(a) Start-up emissions based on vendor load and startup profiles
(b) Start-up emissions are 2 hours.

(c) Shutdown emissions from "startup summary" (assumes half hour)




South Shore Energy, LLC - Nemadji Trail Energy Center
Combustion Turbine Emissions

DB= Duct Burning
NG= Natural Gas

SUSD-= Startup Shutdown

Hours
Scenario 1| Scenario 2 [ Scenario 3 | Scenario 4| Scenario 5| Scenario 6 |Scenario 7
DB NG 8,760 7,235 6,735 0 0 8,260 6,735
NG 0 0 0 7,235 6,735 0 0
NG SUSD 0 1,525 1,525 1,525 1,525 0 1,525
DB FO 0 0 0 0 0 395 395
FO 0 0 395 0 395 0 0
FO SUSD 0 0 105 0 105 105 105
Total Hours 8,760 8,760 8,760 8,760 8,760 8,760 8,760
Scenario 1| Scenario 2| Scenario 3 | Scenario 4| Scenario 5| Scenario 6 | Scenario 7| Maximum
Pollutant tons per year
NOy 146.5 229.3 251.4 204.3 228.2 172.9 255.6 255.6
Cco 66.9 1,424.2 1,990.5 1,412.8 1,979.9 633.8 1,991.1 1,991.1
PM/PM;o/PM, 5 159.0 148.0 148.8 95.5 99.9 162.8 151.7 162.8
SO, 28.2 27.2 26.7 22.4 22.2 28.0 27.0 28.2
VOC 68.0 173.9 234.9 127.8 192.0 131.4 237.3 237.3
H,SO0, 43.2 416 40.9 34.3 34.1 42.9 41.4 43.2
Lead 0.00 0.00 0.01 0.00 0.01 0.01 0.01 0.01
CO, 2,169,524 | 2,091,490 | 2,080,813 | 1,721,276 | 1,736,185 2,179,979 2,101,945 | 2,179,979
N,O 1,329 1,281 1,503 1,055 1,292 1,564 1,516 1,564
CH, 1,115 1,075 1,136 885 959 1,187 1,147 1,187
CO.e (sum) | 2,593,514 | 2,500,230 | 2,557,190 | 2,057,666 | 2,145,210 | 2,675,731 | 2,582,446 | 2,675,731

FO=Fuel Oil
[~ NG Start- FO Start-
up/Shutdown | up/Shutdown
DB NG NG 100 DB FO FO 100 Emissions Emissions
Pollutant Ib/hr Ib/hr Ib/hr lb/hr tpy tpy
NOy 33.5 26.5 72.7 51.6 108.3 20.3
CcO 15.3 12.1 11.1 7.8 1,369.0 568.5
PM/PM;o/PM, 5 36.3 21.8 54.5 39.4 16.6 2.1
SO, 6.4 5.1 6.1 4.6 3.9 0.2
VOC 15.5 2.8 14.1 1.8 117.8 64.5
H,SO, 9.9 7.8 9.3 7.0 6.0 0.4
Lead 0.0 0.0 0.042 0.042 0.0 0.002
CO, 495,325 392,985 559,613 452,619 299,651 23,763
N,O 303.5 240.8 1,256.3 1,190.8 184 63
CH, 254.6 202.0 554.4 499.5 154 26
CO,e (sum) 592,127 469,787 947,846 819,965 358,212 43,048
Scenario 1 Hours
DB NG 8,760
NG 0
NG SSSD 0
DB FO 0
FO 0
FO SUSD 0
Total Hours 8,760
Pollutant DB NG NG NG SSSD DB FO FO FO SUSD SUM
tpy tpy tpy tpy tpy tpy tpy
NOy 146.5 0.0 0.0 0.0 0.0 0.0 146.5
CO 66.9 0.0 0.0 0.0 0.0 0.0 66.9
PM/PMyo/PM, 5 159.0 0.0 0.0 0.0 0.0 0.0 159.0
SO, 28.2 0.0 0.0 0.0 0.0 0.0 28.2
\Yele] 68.0 0.0 0.0 0.0 0.0 0.0 68.0
H,SO, 43.2 0.0 0.0 0.0 0.0 0.0 43.2
Lead 0.00 0.0 0.0 0.0 0.0 0.0 0.00
CO, 2,169,524 0.0 0.0 0.0 0.0 0.0 2,169,524
N,O 1,329 0.0 0.0 0.0 0.0 0.0 1,329
CH, 1,115 0.0 0.0 0.0 0.0 0.0 1,115
CO,e (sum) 2,593,514 0.0 0.0 0.0 0.0 0.0 2,593,514




South Shore Energy, LLC - Nemadji Trail Energy Center
Combustion Turbine Emissions

Scenario 2 Hours
DB NG 7,235
NG 0
NG SSSD 1525
DB FO 0
FO 0
FO SUSD 0
Total Hours 8,760
Pollutant DB NG NG NG SSSD DB FO FO FO SUsSD SumMm
tpy tpy tpy tpy tpy tpy tpy
NOy 121.0 0.0 108.3 0.0 0.0 0.0 229.3
Cco 55.3 0.0 1,369.0 0.0 0.0 0.0 1,424.2
PM/PM;o/PM, 5 131.4 0.0 16.6 0.0 0.0 0.0 148.0
SO, 23.3 0.0 3.9 0.0 0.0 0.0 27.2
VOoC 56.1 0.0 117.8 0.0 0.0 0.0 173.9
H,SO, 35.7 0.0 6.0 0.0 0.0 0.0 41.6
Lead 0.00 0.0 0.00 0.0 0.0 0.0 0.00
CO, 1,791,838 0.0 299,651 0.0 0.0 0.0 2,091,490
N,O 1,098 0.0 184 0.0 0.0 0.0 1,281
CH, 921 0.0 154 0.0 0.0 0.0 1,075
CO,e (sum) 2,142,018 0.0 358,212 0.0 0.0 0.0 2,500,230
Scenario 3 Hours
DB NG 6,735
NG 0
NG SSSD 1525
DB FO 0
FO 395
FO SUSD 105
Total Hours 8,760
Pollutant DB NG NG NG SSSD DB FO FO FO SUsSD SuMm
tpy tpy tpy tpy tpy tpy tpy
NOy 112.7 0.0 108.3 0.0 10.2 20.3 251.4
Cco 51.4 0.0 1,369.0 0.0 15 568.5 1,990.5
PM/PM;o/PM, 5 122.3 0.0 16.6 0.0 7.8 2.1 148.8
SO, 21.7 0.0 3.9 0.0 0.9 0.2 26.7
\ele] 52.3 0.0 117.8 0.0 0.4 64.5 2349
H,SO, 33.2 0.0 6.0 0.0 1.4 0.4 40.9
Lead 0.00 0.0 0.00 0.0 0.01 0.00 0.01
CO, 1,668,007 0.0 299,651 0.0 89,392 23,763 2,080,813
N,O 1,022 0.0 184 0.0 235 63 1,503
CH, 857 0.0 154 0.0 99 26 1,136
CO,e (sum) 1,993,986 0.0 358,212 0.0 161,943 43,048 2,557,190




South Shore Energy, LLC - Nemadji Trail Energy Center
Combustion Turbine Emissions

Scenario 4 Hours
DB NG 0
NG 7,235
NG SSsSD 1,525
DB FO 0
FO 0
FO SUSD 0
Total Hours 8,760
Pollutant DB NG NG NG SSSD DB FO FO FO SUSD SUM
tpy tpy tpy tpy tpy tpy tpy
NOy 0.0 96.0 108.3 0.0 0.0 0.0 204.3
co 0.0 43.9 1,369.0 0.0 0.0 0.0 1,412.8
PM/PM;o/PM, 5 0.0 78.9 16.6 0.0 0.0 0.0 95.5
SO, 0.0 18.5 3.9 0.0 0.0 0.0 224
VocC 0.0 10.0 117.8 0.0 0.0 0.0 127.8
H,SO, 0.0 28.3 6.0 0.0 0.0 0.0 34.3
Lead 0.0 0.0 0.0 0.0 0.0 0.0 0.00
CO, 0.0 1,421,625 299,651 0.0 0.0 0.0 1,721,276
N,O 0.0 871.0 183.6 0.0 0.0 0.0 1,055
CH, 0.0 730.7 154.0 0.0 0.0 0.0 885
CO,e (sum) 0.0 1,699,454 358,212 0.0 0.0 0.0 2,057,666
Scenario 5 Hours
DB NG 0
NG 6,735
NG SSSD 1,525
DB FO 0
FO 395
FO SUSD 105
Total Hours 8,760
Pollutant DB NG NG NG SSSD DB FO FO FO SUSD SUM
tpy tpy tpy tpy tpy tpy tpy
NOyx 0.0 89.4 108.3 0.0 10.2 20.3 228.2
co 0.0 40.8 1,369.0 0.0 15 568.5 1,979.9
PM/PM;/PM, ¢ 0.0 73.4 16.6 0.0 7.8 2.1 99.9
SO, 0.0 17.2 3.9 0.0 0.9 0.2 22.2
VocC 0.0 9.4 117.8 0.0 0.4 64.5 192.0
H,SO, 0.0 26.3 6.0 0.0 1.4 0.4 34.1
Lead 0.0 0.00 0.00 0.0 0.01 0.00 0.01
CO, 0.0 1,323,379 299,651 0.0 89,392 23,763 1,736,185
N,O 0.0 811 184 0.0 235 63 1,292
CH, 0.0 680 154 0.0 99 26 959
CO,e (sum) 0.0 1,582,007 358,212 0.0 161,943 43,048 2,145,210




South Shore Energy, LLC - Nemadji Trail Energy Center
Combustion Turbine Emissions

Scenario 6 Hours
DB NG 8,260
NG 0
NG SSSD 0
DB FO 395
FO 0
FO SUSD 105
Total Hours 8,760
Pollutant DB NG NG NG SSSD DB FO FO FO SUSD SUM
tpy tpy tpy tpy tpy tpy tpy
NOy 138.2 0.0 0.0 14.4 0.0 20.3 172.9
CO 63.1 0.0 0.0 2.2 0.0 568.5 633.8
PM/PMyo/PM, 5 150.0 0.0 0.0 10.8 0.0 2.1 162.8
SO, 26.6 0.0 0.0 1.2 0.0 0.2 28.0
\Yele] 64.1 0.0 0.0 2.8 0.0 64.5 131.4
H,SO, 40.7 0.0 0.0 1.8 0.0 0.4 42.9
Lead 0.00 0.0 0.0 0.01 0.0 0.00 0.01
CO, 2,045,693 0.0 0.0 110,524 0.0 23762.5 2,179,979
N,O 1253.4 0.0 0.0 248.1 0.0 62.5 1,564
CH, 1051.5 0.0 0.0 109.5 0.0 26.2 1,187
CO,e (sum) 2,445,483 0.0 0.0 187,200 0.0 43048.1 2,675,731
Scenario 7 Hours
DB NG 6,735
NG 0
NG SSSD 1,525
DB FO 395
FO 0
FO SUSD 105
Total Hours 8,760
Pollutant DB NG NG NG SSSD DB FO FO FO SUSD SUM
tpy tpy tpy tpy tpy tpy tpy
NOy 112.7 0.0 108.3 14.4 0.0 20.3 255.6
CO 51.4 0.0 1,369.0 2.2 0.0 568.5 1,991.1
PM/PM;o/PM, 5 122.3 0.0 16.6 10.8 0.0 2.1 151.7
SO, 21.7 0.0 3.9 1.2 0.0 0.2 27.0
\Yele] 52.3 0.0 117.8 2.8 0.0 64.5 237.3
H,SO, 33.2 0.0 6.0 1.8 0.0 0.4 41.4
Lead 0.00 0.0 0.00 0.01 0.0 0.00 0.01
CO, 1,668,007 0.0 299,651 110,524 0.0 23,763 2,101,945
N,O 1,022 0.0 184 248 0.0 63 1,516
CH, 857 0.0 154 110 0.0 26 1,147
CO,e (sum) 1,993,986 0.0 358,212 187,200 0.0 43,048 2,582,446




Client NTEC

Project 1x1 Combined Cycle

Combined Cycle Startup Emissions Estimate (Natural Gas)

1x1 8000H Configuration

Rev: 0
Date: 4/18/2018

Startup Emissions per Gas Turbine

Startup Times (No Margin)

Time to .
. Time to
Emlsglons Full Load
CO NOXx VOC Compliance
Ib/Start Ib/Start Ib/Start Minutes
Cold Start 11,066 335 950 Cold Start 105 170
Warm Start 6,495 233 558 Warm Start 70 113
Hot Start 779 111 67 Hot Start 29 72
Shutdown 463 59 40 Shutdown 25 31

Max Hourly Startup Emissions per Turbine

Startup Times (With Margin)

Time to .
L Time to
Emissions Full Load
Cco NOXx voC Compliance
Ib/hr Ib/hr Ib/hr Minutes
Cold Start 7,190 200 620 Cold Start 120 210
Warm Start 6,480 210 560 Warm Start 80 130
Hot Start 1,200 170 100 Hot Start 45 90
Shutdown 3,920 210 340 Shutdown 30 35

Notes

1) Startup period is defined as the operation
period beginning when continuous fuel flow
to the gas turbine is initiated and ending
when stack emissions compliance is
achieved.

2) Maximum Ib/hr values are based on the
maximum Ibs of emission over a rolling hour
through out the start up period.

3) Startup emissions estimates assume
there is no removal from the catalysts

4) Start Times to emissions compliance start
at gas turbine ignition and end when stack
emissions compliance is achieved.

5) Start Times to full load start at gas turbine
start command and end when gas turbine is
at full load, steam turbine is valves wide
open, and Bypass valves are closed.

6) Shutdown Times are from gas turbine
minimum emissions compliance load
(MECL) or gas turbine Full load to flameout.




Client NTEC

Project 1x1 Combined Cycle

Combined Cycle Startup Emissions Estimate (Fuel Oil)

1x1 8000H Configuration

Rev: 0
Date: 4/18/2018

Startup Emissions per Gas Turbine

CcO NOx VOC
Ib/Start Ib/Start Ib/Start
Cold Start 25,846 860 2,951
Warm Start 12,364 618 1,405
Hot Start 1,854 326 192
Shutdown 1,227 108 122

Max Hourly Startup Emissions per Turbine

Cco NOx VOC

Ib/hr Ib/hr Ib/hr
Cold Start 16,860 510 1,930
Warm Start 12,140 530 1,390
Hot Start 2,850 500 300
Shutdown 10,440 580 1,040

Startup Times (No Margin)

Time to .
. Time to
Emissions
. Full Load
Compliance
Minutes
Cold Start 105 170
Warm Start 70 113
Hot Start 29 72
Shutdown 25 31

Startup Times (With Margin)

Time to

Emissions QL
. Full Load
Compliance
Minutes
Cold Start 120 210
Warm Start 80 130
Hot Start 45 90
Shutdown 30 35

Notes

1) Startup period is defined as the operation
period beginning when continuous fuel flow
to the gas turbine is initiated and ending
when stack emissions compliance is
achieved.

2) Maximum Ib/hr values are based on the
maximum Ibs of emission over a rolling
hour through out the start up period.

3) Startup emissions estimates assume
there is no removal from the catalysts

4) Start Times to emissions compliance
start at gas turbine ignition and end when

stack emissions compliance is achieved.
D) Dldll 1IIMES W Uil lvau siait dt yas

turbine start command and end when gas
turbine is at full load, steam turbine is
valves wide open, and Bypass valves are

clncad . R

6) Shutdown Times are from gas turbine
minimum emissions compliance load
(MECL) or gas turbine Full load to flameout.




Combustion Turbine

South Shore Energy, LLC - Nemadji Trail Energy Center

Case #

1

2

3

3

5

6

7

9

10

11

12

13

14

15

16

17

18

19

20

21

Fired Evap OFF

Fired Evap OFF

Fired Evap OFF

Fired Evap OFF

Fired Evap ON

Fired Evap ON

Fired Evap ON

Unfired Evap

Unfired Evap

Unfired Evap

Unfired Evap

Unfired Evap ON

Unfired Evap ON

Unfired Evap ON

Unfired Evap

Unfired Evap

Unfired Evap

Unfired Evap

Unfired Evap

Unfired Evap

Minimum Winter Peak Winter Average | Annual Average Summer Summer Peak Maximum OFF Minimum OFF Winter OFF Winter OFF Annual Summer Summer Peak Maximum OFF Minimum OFF Winter OFF Winter OFF Annual OFF Summer OFF Summer Unfired Evap
Ambient 1x100% | Ambient 1x100% | Ambient 1x100% | Ambient 1x100% | Average Ambient] Ambient 1x100% | Ambient 1x100% | Ambient 1x100%| Peak Ambient |Average Ambient| Average Ambient] Average Ambient] Ambient 1x100% | Ambient 1x100%|] Ambient 1x75% | Peak Ambient |Average Ambient| Average Ambient] Average Ambient] Peak Ambient Max Ambient
Case Description GTG GTG GTG GTG 1x100% GTG GTG GTG GTG 1x100% GTG 1x100% GTG 1x100% GTG 1x100% GTG GTG GTG GTG 1x75% GTG 1x75% GTG 1x75% GTG 1x75% GTG 1x75% GTG 1x75% GTG
[Ambient Temperature -34.3F HEE 154 F 39.1F 61F 76.8 F 955 F -34.3F HOE 154 F 39.1F 61F 76.8 F 955 F -34.3F HEE 154 F 39.1F 61F 76.8 F 955 F
Gas Turbine Load 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 75% 75% 75% 75% 75% 75% 75%
Evaporative Cooling OFF OFF OFF OFF COOLING ON | COOLING ON | COOLING ON OFF OFF OFF OFF COOLING ON | COOLING ON | COOLING ON OFF OFF OFF OFF OFF OFF OFF
Water Injection OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF
|[Duct Firing FIRING ON FIRING ON FIRING ON FIRING ON FIRING ON FIRING ON FIRING ON OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF
Inlet Chiller OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF
No. of Gas Turbines In Operation 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Gas Turbine Fuel Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1

Duct Burner Fuel Natural Gas 1 | Natural Gas 1 | Natural Gas 1 | Natural Gas 1 | Natural Gas 1 | Natural Gas 1 | Natural Gas 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
[Ambient Conditions

[ Temperature degree F -34.3 7 15.4 3911 61 76.8 CE515) -34.3 7 15.4 3911 61 76.8 95.5 -34.3 7 15.4 3911 61 76.8 515
Relative Humidity % 70% 69% 70% 70% 76% 62% 36% 70% 69% 70% 70% 76% 62% 36% 70% 69% 70% 70% 76% 62% 36%
\Wet Bulb Temperature degree F -34.5 6.5 135 35.4 56.4 67.3 73.6 -34.5 6.5 135 35.4 56.4 67.3 73.6 -34.5 6.5 135 35.4 56.4 67.3 73.6
Pressure psia 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34
ﬁas Turbine Generator Performance

Electrical Output kw 305,185 321,687 318,848 308,281 299,825 290,408 284,119 305,185 321,687 318,848 308,281 299,825 290,408 284,119 228,890 241,193 239,136 231,211 222,417 211,956 196,065
Heat Rate - LHV Btu/kWh 10,583 10,270 10,241 10,220 10,216 10,285 10,307 10,583 10,270 10,241 10,220 10,216 10,285 10,307 11,029 10,606 10,607 10,633 10,694 10,802 11,051
Heat Rate - HHV Btu/kWh 11,740 11,393 11,361 11,338 11,333 11,410 11,434 11,740 11,393 11,361 11,338 11,333 11,410 11,434 12,235 11,766 11,767 11,796 11,864 11,984 12,259
GTG Heat Input- LHV MMBtu/hr 3,230 3,304 3,265 3,151 3,063 2,987 2,928 3,230 3,304 3,265 3,151 3,063 2,987 2,928 2,524 2,558 2,536 2,459 2,379 2,290 2,167
GTG Heat Input- HHV MMBtu/hr 3,583 3,665 3,622 3,495 3,398 3,314 3,249 3,583 3,665 3,622 3,495 3,398 3,314 3,249 2,801 2,838 2,814 2,727 2,639 2,540 2,404
Water / Sprint Injection Rate (per HRSG) Ibo/hr 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Exhaust Flow (per HRSG) Ib/hr 6,341,490 6,495,270 6,440,176 6,268,714 6,106,456 5,964,540 5,857,095 6,341,490 6,495,270 6,440,176 6,268,714 6,106,456 5,964,540 5,857,096 5,046,885 5,102,834 5,086,122 5,000,930 4,898,065 4,772,174 4,543,438
Exhaust Temperature degree F 1,184 et et 1,202 1,208 1,217 1,220 1,184 1,195 1,195 1,202 1,208 1,217 1,220 1,192 1,202 1,202 1,205 1,210 1,214 1,225
Steam Turbine Generator Performance

Electrical Output KW 254,623 255,309 255,183 | 255,424 | 254,270 252,656 247,917 158,036 164,309 162,993 160,825 157,486 154,524 151,354 127,005 130,306 129,736 128,215 125,965 121,942 115,982
Duct Burner Fuel Consumption

Lieal Input, LHV (per HRSG) MMBtu/hr 907.1 860.3 870.1 887.9 896.3 898.5 882.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Heat Input, HHV (per HRSG) MMBtu/hr 1006.3 954.4 965.2 985.0 994.3 996.8 978.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Stack Volumetric Analysis, Wet

Ar % 0.88% 0.88% 0.88% 0.88% 0.87% 0.86% 0.86% 0.89% 0.89% 0.89% 0.89% 0.88% 0.87% 0.87% 0.89% 0.89% 0.89% 0.89% 0.88% 0.88% 0.87%
CO2 % 5.42% 5.33% 5.34% 5.35% 5.36% 5.37% 5.35% 4.29% 4.28% 4.27% 4.23% 4.20% 4.19% 4.17% 4.22% 4.22% 4.20% 4.14% 4.07% 4.02% 3.99%
H20 % 10.51% 10.45% 10.52% 10.90% 11.85% 12.54% 12.97% 8.31% 8.41% 8.44% 8.72% 9.61% 10.26% 10.71% 8.16% 8.29% 8.31% 8.55% 9.23% 9.66% 9.72%
N2 % 73.93% 73.91% 73.86% 73.57% 72.84% 72.30% 71.95% 74.80% 74.71% 74.68% 74.43% 73.71% 73.19% 72.84% 74.86% 74.76% 74.73% 74.49% 73.91% 73.54% 73.47%
02 % 9.22% 9.39% 9.36% 9.27% 9.05% 8.88% 8.82% 11.68% 11.67% 11.69% 11.70% 11.56% 11.45% 11.39% 11.84% 11.80% 11.84% 11.90% 11.87% 11.87% 11.91%
Stack Emissions at Exit

NOx Emissions

NOx,@15% O2 Into SCR ppmvd 334 335 334 334 333 333 333 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0
NOx, as NO2 Into SCR (per HRSG) Ib/hr 554.9 560.1 555.8 541.6 530.2 519.8 509.7 454.2 464.6 459.2 443.1 430.8 420.1 4119 355.0 359.8 356.7 345.8 3345 322.0 304.7
NOx,@15% O2 Out of SCR ppmvd 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
NOx, as NO2 Out of SCR (per HRSG) Ib/hr 33.2 335 33.2 325 31.8 31.2 30.6 26.0 26.5 26.2 253 246 24.0 235 20.3 20.6 20.4 19.8 19.1 18.4 17.4
SCR NOx Removal Efficienc: % 94.0% 94.0% 94.0% 94.0% 94.0% 94.0% 94.0% 94.3% 94.3% 94.3% 94.3% 94.3% 94.3% 94.3% 94.3% 94.3% 94.3% 94.3% 94.3% 94.3% 94.3%
[NH3 Emissions

NH3 Reacted with NOx (per HRSG) Ibo/hr 251.0 253.4 251.5 245.0 239.8 235.1 230.6 206.1 210.8 208.4 201.1 195.5 190.6 186.9 161.1 163.2 161.9 156.9 151.8 146.1 138.3
NH3 slip @ 15% 02 ppmvd 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
NH3 slip (per HRSG) Ib/hr 61.5 61.9 61.5 60.1 58.9 57.8 56.7 48.0 49.1 48.6 46.9 45.6 44.4 43.6 37.6 38.1 37.7 36.6 35.4 34.1 32.2
CO Emissions

CO into catalyst ppmvd 19.8 188 19.0 19.7 20.3 20.8 20.9 55 55 55 55 55 55 55 135 13.6 135 133 13.2 13.1 13.0
CO into catalyst, @ 15% O2 ppmvd 111 10.7 10.8 111 11.3 115 115 4.0 4.0 4.0 4.0 4.0 4.0 4.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
CO into catalyst (per HRSG) Ibo/hr 112.1 108.7 109.2 109.6 109.5 109.0 107.0 31.6 32.3 32.0 30.8 30.0 29.2 28.7 61.8 62.6 62.1 60.2 58.2 56.0 53.0
CO out of catalyst ppmvd 2.69 264 264 2.66 2.69 272 273 2.07 2.07 2.06 2.05 2.06 2.06 2.07 2.03 2.04 2.03 2.00 1.99 1.97 1.96
CO out of catalyst, @ 15% 02 ppmvd 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
CO out of catalyst (per HRSG) Ib/hr 15.2 153 15.2 148 145 143 14.0 11.9 121 12.0 11.6 11.2 11.0 10.7 9.3 9.4 9.3 9.0 8.7 8.4 8.0
CO Catalyst Removal Efficienc % 86.5% 85.9% 86.1% 86.5% 86.7% 86.9% 86.9% 62.5% 62.5% 62.5% 62.5% 62.5% 62.5% 62.5% 85.0% 85.0% 85.0% 85.0% 85.0% 85.0% 85.0%
SO2 Emissions

SO2 in Exh. Gas @ 15% O2 (assuming no conversion) pPMVW 0.247 0.248 0.247 0.246 0.244 0.242 0.241 0.253 0.253 0.253 0.252 0.250 0.248 0.247 0.254 0.253 0.253 0.253 0.251 0.250 0.249
SO2 in Exh. Gas @ 15% O2 (assuming no conversion) ppmvd 0.276 0.276 0.276 0.276 0.276 0.276 0.276 0.276 0.276 0.276 0.276 0.276 0.276 0.276 0.276 0.276 0.276 0.276 0.276 0.276 0.276
SO2 in Exhaust Gas (assuming no conversion) (per HRSG) Io/hr 6.4 6.4 6.4 6.2 6.1 6.0 5.9 5.0 5.1 5.0 4.9 4.7 4.6 4.5 3.9 4.0 3.9 3.8 3.7 3.5 3.4
SO2 in Exhaust Gas (assuming no conversion) (per HRSG) |b/MMBtu 0.00139 0.00139 0.00139 0.00139 0.00139 0.00139 0.00139 0.00139 0.00139 0.00139 0.00139 0.00139 0.00139 0.00139 0.00139 0.00139 0.00139 0.00139 0.00139 0.00139 0.00139
Volatile Organic Compounds

VOC @ 15% O2 ppmvd 27 27 27 27 27 27 27 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
VOC as CH4 (per HRSG) Ibo/hr 15.4 155 15.4 15.0 14.8 14.5 14.2 2 28 2 26 26 215 215 ZA 22 Za Za 2.0 e 18
VOC % Removal in Catalyst % 37% 35% 35% 38% 39% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40%
[Particulates

PM10, front including (NH4)2SO4 (per HRSG) Ib/hr 28.8 285 28.4 28.2 27.8 275 26.9 158 16.2 16.0 155 15.0 146 143 12.4 125 12.4 122 119 11.6 11.2
PM10, front & back including (NH4)2S04 (per HRSG) Ib/hr 36.3 36.0 36.0 35.6 35.1 34.6 33.9 21.3 21.8 21.6 20.9 20.3 alteg 7 19.3 16.7 16.8 16.7 16.5 16.2 16.0 15.6
PM10, front & back including (NH4)2S04 (per HRSG) |b/MMBtu 0.00791 0.00780 0.00784 0.00794 0.00799 0.00803 0.00803 0.00595 0.00595 0.00596 0.00598 0.00597 0.00596 0.00595 0.00596 0.00592 0.00595 0.00605 0.00615 0.00628 0.00647
H2S04 Emissions

H2S04 in Exhaust Gas (per HRSG) Ib/hr 9.79 9.86 9.79 9.56 9.37 9.20 9.02 7.65 7.82 773 7.46 7.25 7.07 6.93 5.98 6.06 6.01 5.82 5.63 5.42 513
H2S04 in Exhaust Gas Ib/MMBtu 0.00213 0.00213 0.00213 0.00213 0.00213 0.00213 0.00213 0.00213 0.00213 0.00213 0.00213 0.00213 0.00213 0.00213 0.00213 0.00213 0.00213 0.00213 0.00213 0.00213 0.00213
[GHG Emissions

CO2 in Exhaust Gas (per HRSG) Ib/MMBtu 116.98 116.98 116.98 116.98 116.98 116.98 116.98 116.98 116.98 116.98 116.98 116.98 116.98 116.98 116.98 116.98 116.98 116.98 116.98 116.98 116.98
CO2 in Exhaust Gas (per HRSG) Ib/hr 492,096 495,325 491,927 480,427 470,968 462,194 453,310 384,196 392,985 388,425 374,804 364,352 355,313 348,348 300,304 304,291 301,730 292,457 282,953 272,368 257,741
CO2 in Exhaust Gas (per HRSG) Ib/MWHh (gross) 879.0 858.5 857.0 852.3 850.0 851.1 852.0 829.4 808.6 806.1 799.0 796.7 798.6 799.9 843.8 819.1 818.0 813.7 812.2 815.7 826.0
CH4 in Exhaust Gas (per HRSG) Ib/MMBtu 5.5116E-02 5.5116E-02 5.5116E-02 5.5116E-02 5.5116E-02 5.5116E-02 5.5116E-02 5.5116E-02 5.5116E-02 5.5116E-02 5.5116E-02 5.5116E-02 5.5116E-02 5.5116E-02 5.5116E-02 5.5116E-02 5.5116E-02 5.5116E-02 5.5116E-02 5.5116E-02 5.5116E-02
CH4 in Exhaust Gas (per HRSG) Ibo/hr 252.9 254.6 252.8 246.9 242.1 237.6 233.0 197.5 202.0 199.6 192.6 187.3 182.6 179.1 154.4 156.4 155.1 150.3 145.4 140.0 1325
N20 in Exhaust Gas (per HRSG) Ib/MMBtu 6.5698E-02 6.5698E-02 6.5698E-02 6.5698E-02 6.5698E-02 6.5698E-02 6.5698E-02 6.5698E-02 6.5698E-02 6.5698E-02 6.5698E-02 6.5698E-02 6.5698E-02 6.5698E-02 6.5698E-02 6.5698E-02 6.5698E-02 6.5698E-02 6.5698E-02 6.5698E-02 6.5698E-02
N20 in Exhaust Gas (per HRSG) Ibo/hr 301.5 303.5 3014 294.4 288.6 283.2 277.7 235.4 240.8 238.0 229.6 223.2 217.7 2134 184.0 186.4 184.9 179.2 173.4 166.9 157.9
'EHG in Exhaust Gas (per HRSG) Ib/hr 492,650.7 495,883.1 492,480.8 480,967.9 471,498.8 462,715.1 453,820.2 384,629.3 393,428.3 388,862.6 375,226.2 364,762.5 355,713.3 348,740.7 300,642.0 304,634.1 302,070.4 292,786.6 283,271.5 272,674.5 258,031.2
Stack Exit

Temperature degree F 164 164 164 165 165 165 165 167 168 167 167 169 170 171 165 165 165 165 165 165 165
Flow Rate (per HRSG) Ibo/hr 6,385,420 6,536,937 6,482,315 6,311,717 6,149,863 6,008,056 5,899,829 6,341,490 6,495,270 6,440,176 6,268,714 6,106,456 5,964,540 5,857,096 5,046,885 5,102,834 5,086,122 5,000,930 4,898,065 4,772,174 4,543,438
Flow Rate (per HRSG) scfm 1,187,865 1,216,129 1,206,283 1,176,216 1,150,232 1,126,707 1,108,344 1,174,082 1,203,057 1,193,062 1,162,725 1,136,614 1,113,056 1,094,939 934,102 944,911 941,950 927,225 910,735 888,969 846,630
Flow Rate (per HRSG) acfm 1,460,169 1,496,266 1,484,101 1,449,619 1,416,832 1,388,416 1,365,742 1,451,496 1,488,999 1,475,747 1,437,799 1,409,239 1,382,539 1,361,747 1,151,028 1,164,375 1,160,709 1,142,353 1,122,002 1,095,221 1,043,011
Stack Velocity ft/sec 68.4 70.1 69.5 67.9 66.4 65.1 64.0 68.0 69.8 69.2 67.4 66.0 64.8 63.8 53.9 54.6 54.4 53.5 52.6 51.3 48.9
Stack Diameter ft 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3
Notes:

1. Particulate values exclude catalyst and other entrained particles.

2. Emission values do not include heavy metals (lead, mercury, etc.)

3. Differing fuel composition may change the calculated emissions.

4. CTG performance based on performance runs provided by SEI.

5. Fuel based on natural gas analysis provided by NTEC.

6. 35 ppm NOX control on 8000H gas turbine.

8. Stack SO2 content reported with no conversion to SO3.

9. Particulate emissions assume 100% conversion of SO2-SO3, and 100% coversion of SO3 to (NH4)2S04.

10. H2S04 assumes 100% conversion of SO2-S0O3, and 100% conversion of SO3 to H2S04.

11. Greenhouse Gas (GHG) emissions are based on EPA 40 CFR Part 98 emissions factors for natural gas.
12. 20% margin in Fuel flow and 20% margin in exhaust flow are included.
13. Emissions reported on the basis of pounds per hour are for one combustion turbine and one HRSG.
14. Emissions estimates are for information only and are NOT guaranteed.




Combustion Turbine

South Shore Energy, LLC - Nemadji Trail Energy Center

Case # 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49
Fied NG CTG | Fired NG CTG | Fred NG C1G | Fred NG C1G | Fred NG C1G Fred NG C1G Unfired Fuel On Unfired Fuel Om
Unfired Evap Unfired Evap Unfired Evap Unfired Evap Unfired Evap Unfired Evap Unfired Evap Fuel Oil Evap Fuel Oil Evap Fuel Oil Evap Fuel Oil Evap |Fuel Oil Evap ON| Fired NG CTG |[Fuel Oil Evap ON| Unfired Fuel Oil | Unfired Fuel Oil | Unfired Fuel Oil | Unfired Fuel Oil Evap ON Unfired Fuel Oil Evap ON
OFF Minimum OFF Winter OFF Winter OFF Annual OFF Summer OFF Summer | OFF Maximum OFF Min OFF Winter OFF Winter OFF Annual Summer Fuel Oil Evap ON| Maximum Evap OFF Min Evap OFF Evap OFF Evap OFF Summer Evap ON Maximum
Ambient Peak Ambient |Average Ambient] Average Ambient| Average Ambient] Peak Ambient Ambient Ambient 1x100%| Peak 1x100% |Average 1x100% | Average 1x100%| Average 1x100%|] Summer Peak | Ambient 1x100%|Ambient 1x100%| Winter Peak Winter Average | Annual Average |Average 1x100%| Summer Peak |Ambient 1x100%

Case Description IXMECL GTG IXMECL GTG IXMECL GTG IXMECL GTG IXMECL GTG IXMECL GTG IXMECL GTG CTG CTG CTG CTG 1x100% CTG CTG CTG 1x100% CTG 1x100% CTG 1x100% CTG CTG 1x100% CTG CTG
[Ambient Temperature -34.3F HOE 154 F 39.1F 61F 76.8 F 955 F -34.3F HEE 154 F 39.1F 61F 76.8 F 955 F -34.3F HOE 154 F 39.1F 61F 76.8 F 955 F
Gas Turbine Load 34% 33% 33% 34% 35% 36% 37% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Evaporative Cooling OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF COOLING ON | COOLING ON | COOLING ON OFF OFF OFF OFF COOLING ON | COOLING ON | COOLING ON
Water Injection OFF OFF OFF OFF OFF OFF OFF INJECTION ON | INJECTION ON | INJECTION ON | INJECTION ON | INJECTION ON | INJECTION ON | INJECTION ON | INJECTION ON | INJECTION ON J INJECTION ON | INJECTION ON | INJECTION ON | INJECTION ON | INJECTION ON
|[Duct Firing OFF OFF OFF OFF OFF OFF OFF FIRING ON FIRING ON FIRING ON FIRING ON FIRING ON FIRING ON FIRING ON OFF OFF OFF OFF OFF OFF OFF
Inlet Chiller OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF
No. of Gas Turbines In Operation 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Gas Turbine Fuel Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Fuel Oil Fuel Oil Fuel Oil Fuel Oil Fuel Oil Fuel Oil Fuel Oil Fuel Oil Fuel Oil Fuel Oil Fuel Oil Fuel Oil Fuel Oil Fuel Oil
Duct Burner Fuel N/A N/A N/A N/A N/A N/A N/A Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 Natural Gas 1 N/A N/A N/A N/A N/A N/A N/A
[Ambient Conditions

[ Temperature degree F -34.3 7 15.4 39.1 61 76.8 CE15) -34.3 7 15.4 3911 61 76.8 CE515) -34.3 7 15.4 3911 61 76.8 515
Relative Humidity % 70% 69% 70% 70% 76% 62% 36% 70% 69% 70% 70% 76% 62% 36% 70% 69% 70% 70% 76% 62% 36%
\Wet Bulb Temperature degree F -34.5 6.5 135 35.4 56.4 67.3 73.6 -34.5 6.5 135 35.4 56.4 67.3 73.6 -34.5 6.5 135 35.4 56.4 67.3 73.6
Pressure psia 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34
ﬁas Turbine Generator Performance

Electrical Output kw 104,700 104,700 104,732 104,700 104,700 104,700 104,700 238,275 258,677 258,311 258,880 260,519 261,332 255,498 238,275 258,677 258,311 258,880 260,519 261,332 255,498
Heat Rate - LHV Btu/kWh 14,789 14,356 14,302 14,148 14,030 13,946 13,898 11,341 10,807 10,776 10,733 10,732 10,764 10,826 11,341 10,807 10,776 10,733 10,732 10,764 10,826
Heat Rate - HHV Btu/kWh 16,406 15,926 15,866 15,695 15,565 15,472 15,418 12,180 11,606 11,573 11,526 11,525 11,560 11,627 12,180 11,606 11,573 11,526 11,525 11,560 11,627
GTG Heat Input- LHV MMBtu/hr 1,548 1,503 1,498 1,481 1,469 1,460 1,455 2,702 2,796 2,784 2,779 2,796 2,813 2,766 2,702 2,796 2,784 2,779 2,796 2,813 2,766
GTG Heat Input- HHV MMBtu/hr 1,718 1,667 1,662 1,643 1,630 1,620 1,614 2,902 3,002 2,989 2,984 3,002 3,021 2,971 2,902 3,002 2,989 2,984 3,002 3,021 2,971
Water / Sprint Injection Rate (per HRSG) Io/hr 0 0 0 0 0 0 0 46,871 54,548 55,823 69,275 78,798 85,376 86,959 46,871 54,548 55,823 69,275 78,798 85,376 86,959
Exhaust Flow (per HRSG) Ib/hr 3,526,941 3,452,470 3,452,088 3,454,351 3,454,625 3,456,818 3,444,104 6,374,610 6,542,912 6,490,652 6,339,790 6,194,311 6,064,364 5,960,302 6,374,610 6,542,912 6,490,652 6,339,790 6,194,311 6,064,364 5,960,302
Exhaust Temperature degree F 1,202 1,210 1,210 1,210 1,210 1,210 1,210 1,001 1,012 1,020 1,046 1,076 1,104 1,109 1,001 1,012 1,020 1,046 1,076 1,104 1,109
Steam Turbine Generator Performance

Electrical Output KW 86,643 84,982 | 85,488 | 85,946 | 86,527 85,303 | 83,931 211,873 | 212,141 | 214,219 | 219,919 | 227,467 230,308 225,980 115,287 121,141 122,029 125,319 130,683 132,177 129,417
Duct Burner Fuel Consumption

Lieal Input, LHV (per HRSG) MMBtu/hr 0.0 0.0 0.0 0.0 0.0 0.0 0.0 907.2 860.3 870.1 887.9 896.3 898.5 882.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Heat Input, HHV (per HRSG) MMBtu/hr 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1006.4 954.4 965.2 985.0 994.3 996.8 978.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Stack Volumetric Analysis, Wet

Ar % 0.90% 0.89% 0.89% 0.89% 0.88% 0.88% 0.88% 0.87% 0.87% 0.86% 0.86% 0.85% 0.84% 0.83% 0.88% 0.88% 0.87% 0.87% 0.86% 0.85% 0.84%
CO2 % 3.71% 3.68% 3.67% 3.62% 3.58% 3.55% 3.55% 5.77% 5.72% 5.75% 5.88% 6.03% 6.17% 6.15% 4.66% 4.69% 4.71% 4.79% 4.91% 5.03% 5.02%
H20 % 7.18% 7.24% 7.27% 7.55% 8.27% 8.76% 8.87% 8.00% 8.13% 8.28% 9.16% 10.49% 11.50% 12.01% 5.79% 6.09% 6.21% 7.01% 8.30% 9.28% 9.80%
N2 % 75.25% 75.18% 75.14% 74.89% 74.29% 73.89% 73.81% 72.90% 72.74% 72.63% 71.98% 70.97% 70.20% 69.80% 73.75% 73.52% 73.43% 72.80% 71.80% 71.04% 70.63%
02 % 12.94% 12.98% 13.00% 13.02% 12.94% 12.89% 12.87% 12.42% 12.51% 12.43% 12.08% 11.62% 11.25% 11.16% 14.89% 14.79% 14.75% 14.49% 14.10% 13.77% 13.67%
Stack Emissions at Exit

NOx Emissions

NOx,@15% O2 Into SCR ppmvd 35.0 35.0 35.0 35.0 35.0 35.0 35.0 37:9] 38.1 38.1 38.0 38.0 38.0 38.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0
NOx, as NO2 Into SCR (per HRSG) Ib/hr 2178 2114 210.7 208.3 206.6 205.4 204.7 448.1 454.8 454.3 455.4 458.3 460.6 452.7 347.4 359.3 357.8 356.9 358.9 360.9 354.9
NOx,@15% O2 Out of SCR ppmvd 2.0 2.0 2.0 2.0 2.0 20 2.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
NOx, as NO2 Out of SCR (per HRSG) Ib/hr 12.4 121 12.0 11.9 11.8 11.7 11.7 71.0 716 716 719 72.4 727 71.4 49.6 51.3 kil 51.0 51.3 51.6 50.7
SCR NOx Removal Efficienc: % 94.3% 94.3% 94.3% 94.3% 94.3% 94.3% 94.3% 84.2% 84.3% 84.2% 84.2% 84.2% 84.2% 84.2% 85.7% 85.7% 85.7% 85.7% 85.7% 85.7% 85.7%
[NH3 Emissions

NH3 Reacted with NOx (per HRSG) Ibo/hr 98.8 c5g] 95.6 94.5 93.7 93.2 92.9 1815 184.4 184.2 184.6 185.7 186.7 1835 143.3 148.2 147.6 147.2 148.0 148.9 146.4
NH3 slip @ 15% 02 ppmvd 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
NH3 slip (per HRSG) Ib/hr 23.0 22.4 22.3 22.0 21.9 21.7 21.6 43.8 44.2 44.2 44.4 44.6 44.8 44.1 30.6 31.7 31.5 31.5 31.6 31.8 31.3
CO Emissions

CO into catalyst ppmvd 11.8 11.7 11.7 11.5 11.5 11.5 11.5 22.7 21.8 22.1 23.0 24.0 24.8 24.9 8.6 8.7 8.8 9.0 9.4 9.7 9.7
CO into catalyst, @ 15% O2 ppmvd 10.0 10.0 10.0 10.0 10.0 10.0 10.0 18.2 17.7 17.8 17.9 17.9 17.9 17.9 10.0 10.0 10.0 10.0 10.0 10.0 10.0
CO into catalyst (per HRSG) Io/hr 37.9 36.8 36.6 36.2 385.9 35.7 35.6 130.9 128.4 129.1 130.5 1316 132.1 129.8 50.4 52.1 SiLE) il 52.0 52.3 51.4
CO out of catalyst ppmvd 177 175 175 173 172 172 172 1.88 1.85 1.87 1.93 201 2.08 2.08 1.30 131 132 135 141 1.45 1.46
CO out of catalyst, @ 15% 02 ppmvd 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
CO out of catalyst (per HRSG) Ib/hr 5.7 55 55 5.4 5.4 5.4 53 10.8 109 109 109 11.0 111 109 76 78 78 78 78 78 7.7
CO Catalyst Removal Efficienc % 85.0% 85.0% 85.0% 85.0% 85.0% 85.0% 85.0% 91.7% 91.5% 91.6% 91.6% 91.6% 91.6% 91.6% 85.0% 85.0% 85.0% 85.0% 85.0% 85.0% 85.0%
SO2 Emissions

SO2 in Exh. Gas @ 15% O2 (assuming no conversion) pPMVW 0.257 0.256 0.256 0.255 0.253 0.252 0.252 0.329 0.330 0.329 0.326 0.322 0.318 0.316 0.360 0.359 0.358 0.356 0.351 0.347 0.345
SO2 in Exh. Gas @ 15% O2 (assuming no conversion) ppmvd 0.276 0.276 0.276 0.276 0.276 0.276 0.276 0.358 0.360 0.359 0.359 0.359 0.360 0.360 0.382 0.382 0.382 0.382 0.383 0.383 0.383
SO2 in Exhaust Gas (assuming no conversion) (per HRSG) Io/hr 2.4 2.3 2.3 2.3 2.3 2.3 2.3 5.9 6.0 6.0 6.0 6.0 6.1 6.0 4.4 4.6 4.5 4.5 4.6 4.6 4.5
SO2 in Exhaust Gas (assuming no conversion) (per HRSG) |b/MMBtu 0.00139 0.00139 0.00139 0.00139 0.00139 0.00139 0.00139 0.00151 0.00151 0.00151 0.00151 0.00151 0.00151 0.00151 0.00152 0.00152 0.00152 0.00152 0.00152 0.00152 0.00152
Volatile Organic Compounds

VOC @ 15% O2 ppmvd 0.6 0.6 0.6 0.6 0.6 0.6 0.6 33 33 33 33 33 33 33 0.6 0.6 0.6 0.6 0.6 0.6 0.6
VOC as CH4 (per HRSG) Ibo/hr 1.3 1.3 1.3 12 12 12 12 13.8 13.9 13.9 13.9 14.0 14.1 13.9 17 18 18 18 18 18 18
VOC % Removal in Catalyst % 40% 40% 40% 40% 40% 40% 40% 40% 37% 38% 38% 39% 39% 38% 40% 40% 40% 40% 40% 40% 40%
[Particulates

PM10, front including (NH4)2SO4 (per HRSG) Ib/hr 8.9 8.8 8.8 8.7 8.7 8.7 8.6 37.2 36.9 37.0 37.2 37.4 375 37.1 241 24.4 24.4 243 24.4 244 243
PM10, front & back including (NH4)2S04 (per HRSG) Ib/hr 12.9 12.8 12.8 12.7 12.7 12.7 12.6 54.3 53.8 53.9 54.2 54.4 54.5 54.1 39.1 39.4 39.4 39.3 39.4 39.4 39.3
PM10, front & back including (NH4)2S04 (per HRSG) |b/MMBtu 0.00753 0.00767 0.00769 0.00774 0.00778 0.00781 0.00783 0.01389 0.01360 0.01364 0.01366 0.01362 0.01357 0.01369 0.01347 0.01312 0.01316 0.01318 0.01312 0.01306 0.01323
H2S04 Emissions

H2S04 in Exhaust Gas (per HRSG) Ib/hr 3.67 3.56 355 351 3.48 3.46 3.45 9.03 9.14 9.14 9.17 9.24 9.28 9.13 6.74 6.97 6.94 6.93 6.97 7.01 6.90
H2S04 in Exhaust Gas Ib/MMBtu 0.00213 0.00213 0.00213 0.00213 0.00213 0.00213 0.00213 0.00231 0.00231 0.00231 0.00231 0.00231 0.00231 0.00231 0.00232 0.00232 0.00232 0.00232 0.00232 0.00232 0.00232
[GHG Emissions

CO2 in Exhaust Gas (per HRSG) Ib/MMBtu 116.98 116.98 116.98 116.98 116.98 116.98 116.98 163.45 163.45 163.45 163.45 163.45 163.45 163.45 163.45 163.45 163.45 163.45 163.45 163.45 163.45
CO2 in Exhaust Gas (per HRSG) Ib/hr 184,191 178,796 178,178 176,210 174,746 173,699 173,102 542,846 552,266 551,496 552,807 556,581 559,613 550,152 434,815 449,819 447,886 447,073 449,853 452,619 445,081
CO2 in Exhaust Gas (per HRSG) Ib/MWHh (gross) 962.6 942.6 936.7 924.3 913.8 914.2 917.7 1,205.9 1,173.0 1,167.1 1,154.6 1,140.6 1,138.3 1,142.6 1,229.8 1,184.3 1,177.6 1,163.6 1,149.9 1,150.2 1,156.3
CH4 in Exhaust Gas (per HRSG) Ib/MMBtu 5.5116E-02 5.5116E-02 5.5116E-02 5.5116E-02 5.5116E-02 5.5116E-02 5.5116E-02 1.6535E-01 1.6535E-01 1.6535E-01 1.6535E-01 1.6535E-01 1.6535E-01 1.6535E-01 1.6535E-01 1.6535E-01 1.6535E-01 1.6535E-01 1.6535E-01 1.6535E-01 1.6535E-01
CH4 in Exhaust Gas (per HRSG) Io/hr 94.7 e 91.6 90.6 89.8 89.3 89.0 535.3 549.0 547.5 547.7 551.2 554.4 545.1 479.8 496.4 494.3 493.4 496.4 499.5 491.2
N20 in Exhaust Gas (per HRSG) Ib/MMBtu 6.5698E-02 6.5698E-02 6.5698E-02 6.5698E-02 6.5698E-02 6.5698E-02 6.5698E-02 3.9419E-01 3.9419E-01 3.9419E-01 3.9419E-01 3.9419E-01 3.9419E-01 3.9419E-01 3.9419E-01 3.9419E-01 3.9419E-01 3.9419E-01 3.9419E-01 3.9419E-01 3.9419E-01
N20 in Exhaust Gas (per HRSG) Ibo/hr 112.9 109.5 109.2 108.0 107.1 106.4 106.1 1,210.1 1,246.1 1,241.8 1,240.9 1,248.8 1,256.3 1,235.3 1,144.0 1,183.4 1,178.3 1,176.2 1,183.5 1,190.8 1,171.0
'EHG in Exhaust Gas (per HRSG) Ib/hr 184,398.8 178,997.4 178,378.5 176,408.8 174,942.5 173,895.1 173,296.6 544,591.4 554,061.4 553,285.6 554,595.3 558,381.6 561,423.9 551,932.5 436,438.8 451,499.0 449,558.6 448,742.6 451,533.3 454,309.8 446,742.6
Stack Exit

Temperature degree F 165 165 165 165 165 165 165 186 185 185 183 184 177 184 186 185 185 183 184 177 184
Flow Rate (per HRSG) Io/hr 3,526,941 3,452,470 3,452,088 3,454,351 3,454,625 3,456,818 3,444,104 6,418,548 6,584,579 6,532,792 6,382,793 6,237,719 6,107,880 6,003,036 6,374,610 6,542,912 6,490,652 6,339,790 6,194,311 6,064,364 5,960,302
Flow Rate (per HRSG) scfm 651,405 637,853 637,899 639,092 641,022 642,689 640,596 1,176,074 1,207,255 1,198,308 1,174,130 1,152,671 1,132,427 1,115,224 1,162,424 1,194,312 1,185,218 1,160,775 1,139,195 1,118,921 1,101,960
Flow Rate (per HRSG) acfm 802,569 785,817 785,881 787,333 789,733 791,777 789,189 1,498,773 1,535,605 1,524,302 1,488,626 1,463,036 1,421,231 1,416,180 1,481,377 1,519,142 1,507,651 1,471,694 1,445,931 1,404,280 1,399,337
Stack Velocity ft/sec 37.6 36.8 36.8 36.9 37.0 37.1 37.0 70.2 72.0 714 69.8 68.6 66.6 66.4 69.4 712 70.7 69.0 67.8 65.8 65.6
Stack Diameter ft 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3

Notes:

Fuel based on natural gas analysis provided by NTEC.
35 ppm NOX control on 8000H gas turbine.
Stack SO2 content reported with no conversion to SO3.

BemonhwnNp

Particulate values exclude catalyst and other entrained particles.
Emission values do not include heavy metals (lead, mercury, etc.)
Differing fuel composition may change the calculated emissions.
CTG performance based on performance runs provided by SEI.

Particulate emissions assume 100% conversion of SO2-SO3, and 100% cove
. H2S04 assumes 100% conversion of SO2-S03, and 100% conversion of SC
11. Greenhouse Gas (GHG) emissions are based on EPA 40 CFR Part 98 emissi
12. 20% margin in Fuel flow and 20% margin in exhaust flow are included.
13. Emissions reported on the basis of pounds per hour are for one combustion tu
14. Emissions estimates are for information only and are NOT guaranteed.




South Shore Energy, LLC - Nemadji Trail Energy Center
Combustion Turbine

Case # 50 51 52 53 54 55 56 62 63
Unfired Fuel On Unfired Fuel On Unfired Fuel O |
Unfired Fuel Oil | Unfired Fuel Oil | Unfired Fuel Oil | Unfired Fuel Oil Evap OFF Unfired Fuel Oil Evap OFF Unfired Fuel Oil Evap OFF
Evap OFF Min Evap OFF Evap OFF Evap OFF Summer Evap OFF Maximum Evap OFF Maximum
Ambient 1x75% Winter Peak Winter Average | Annual Average | Average 1x75% | Summer Peak | Ambient 1x75% | Summer Peak Ambient
Case Description CTG 1x75% CTG 1x75% CTG 1x75% CTG CTG 1x75% CTG CTG IXMECL CTG IXMECL CTG
Ambient Temperature -343F T9IF 154F 39.1F 61F 768 F 955 F 768 F 955 F
Gas Turbine Load 75% 75% 75% 75% 75% 75% 75% 49% 46%
Evaporative Cooling OFF OFF OFF OFF OFF OFF OFF OFF OFF
Water Injection INJECTION ON | INJECTION ON | INJECTION ON | INJECTION ON | INJECTION ON | INJECTION ON | INJECTION ON ] INJECTION ON | INJECTION ON
[Duct Firing OFF OFF OFF OFF OFF OFF OFF OFF OFF
Inlet Chiller OFF OFF OFF OFF OFF OFF OFF OFF OFF
No. of Gas Turbines In Operation 1 1 1 1 1 1 1 1 1
Gas Turbine Fuel Fuel Oil Fuel Oil Fuel Oil Fuel Oil Fuel Oil Fuel Oil Fuel Oil Fuel Oil Fuel Oil
Duct Burner Fuel N/A N/A N/A N/A N/A N/A N/A N/A N/A
[Ambient Conditions
Temperature dearee F -34.3 7.9 15.4 39.1 61 76.8 95.5 76.8 95.5
Relative Humidity % 70% 69% 70% 70% 76% 62% 36% 62% 36%
Wet Bulb Temperature dearee F -34.5 6.5 135 35.4 56.4 67.3 736 67.3 736
Pressure psia 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.34
ﬁas Turbine Generator Performance
Electrical Output kw 178,707 194,008 193,733 194,160 195,081 190,691 177,262 127,127 118,174
Heat Rate - LHV Btu/kWh 12,234 11,514 11,482 11,377 11,309 11,395 11,694 13,312 13,744
Heat Rate - HHV Btu/kWh 13,138 12,365 12,330 12,218 12,145 12,237 12,558 14,296 14,759
GTG Heat Input- LHV MMBtu/hr 2,186 2,234 2,224 2,209 2,206 2,173 2,073 1,692 1,624
GTG Heat Input- HHV MMBtu/hr 2,348 2,399 2,389 2,372 2,369 2,334 2,226 1,817 1,744
Water / Sprint Injection Rate (per HRSG) Io/hr 30,810 35,112 37,373 45,497 51,415 56,533 58,985 33,019 35,212
Exhaust Flow (per HRSG) Ib/hr 5,284,172 5,361,248 5,325,683 5,224,172 5,082,642 4,929,648 4,670,663 4,098,512 3,895,002
Exhaust Temperature degree F 1,001 1,012 1,020 1,046 1,083 1,107 1,127 1,107 1,127
Steam Turbine Generator Performance
Electrical Output T W [ 94716 | 98744 | 99.747 103,104 108,209 107,240 103,077 | 88107 ] _ 84,708
Duct Burner Fuel Consumption
Lieal Input, LHV (per HRSG) MMBtu/hr 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Heat Input, HHV (per HRSG) MMBtu/hr 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Stack Volumetric Analysis, Wet
Ar % 0.88% 0.88% 0.88% 0.87% 0.86% 0.85% 0.85% 0.86% 0.86%
% 4.56% 4.58% 4.59% 4.64% 4.74% 4.80% 4.82% 4.51% 4.55%
% 5.45% 5.71% 5.85% 6.51% 7.61% 8.39% 8.70% 7.60% 7.89%
% 74.01% 73.81% 73.70% 73.19% 72.33% 71.72% 71.48% 72.33% 72.10%
% 15.07% 14.99% 14.95% 14.76% 14.43% 14.20% 14.11% 14.67% 14.57%
issions at Exit
ions
NOx,@15% O2 Into SCR ppmvd 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0
NOx, as NO2 Into SCR (per HRSG) Ib/hr 281.2 287.3 286.1 284.0 283.5 279.1 266.2 217.7 208.9
NOx,@15% O2 Out of SCR ppmvd 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
NOx, as NO2 Out of SCR (per HRSG) Ib/hr 40.2 41.0 40.9 40.6 40.5 39.9 38.0 311 29.8
SCR NOx Removal Efficienc: % 85.7% 85.7% 85.7% 85.7% 85.7% 85.7% 85.7% 85.7% 85.7%
[NH3 Emissions
NH3 Reacted with NOx (per HRSG) Ibo/hr 116.0 1185 118.0 117.2 116.9 115.1 109.8 89.8 86.2
NH3 slip @ 15% 02 ppmvd 10 10 10 10 10 10 10 10 10
NH3 slip (per HRSG) Ib/hr 24.8 25.3 25.2 25.0 25.0 24.6 23.5 19.2 18.4
CO Emissions
CO into catalyst ppmvd 8.4 8.5 8.5 8.7 9.0 9.2 9.2 427 432
CO into catalyst, @ 15% O2 ppmvd 10.0 10.0 10.0 10.0 10.0 10.0 10.0 50.0 50.0
CO into catalyst (per HRSG) Io/hr 40.8 41.6 415 41.2 411 40.5 38.6 157.8 151.4
CO out of catalyst ppmvd 1.26 127 128 1.30 1.34 1.37 139 4.27 4.32
CO out of catalyst, @ 15% 02 ppmvd 1.50 1.50 1.50 1.50 1.50 1.50 1.50 5.00 5.00
CO out of catalyst (per HRSG) Ib/hr 6.1 6.2 6.2 6.2 6.2 6.1 5.8 15.8 15.1
CO Catalyst Removal Efficienc % 85.0% 85.0% 85.0% 85.0% 85.0% 85.0% 85.0% 90.0% 90.0%
SO2 Emissions
SO2 in Exh. Gas @ 15% O2 (assuming no conversion) ppmMVwW 0.361 0.360 0.360 0.357 0.353 0.350 0.349 0.353 0.352
SO2 in Exh. Gas @ 15% O2 (assuming no conversion) ppmvd 0.382 0.382 0.382 0.382 0.382 0.382 0.382 0.382 0.382
SO2 in Exhaust Gas (assuming no conversion) (per HRSG) Io/hr 3.6 3.6 3.6 3.6 3.6 3.5 3.4 2.8 2.6
SO2 in Exhaust Gas (assuming no conversion) (per HRSG) |b/MMBtu 0.00152 0.00152 0.00152 0.00152 0.00152 0.00152 0.00152 0.00152 0.00152
Volatile Organic Compounds
VOC @ 15% O2 ppmvd 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
VOC as CH4 (per HRSG) Ibo/hr 1.4 1.4 1.4 1.4 1.4 1.4 1.3 11 1.0
VOC % Removal in Catalyst % 40% 40% 40% 40% 40% 40% 40% 40% 40%
Particulates
PM10, front including (NH4)2SO4 (per HRSG) Ib/hr 223 225 225 224 224 223 22.0 20.7 20.5
PM10, front & back including (NH4)2S04 (per HRSG) Ib/hr 37.3 37.5 37.5 37.4 37.4 37.3 37.0 35.7 35.5
PM10, front & back including (NH4)2S04 (per HRSG) |b/MMBtu 0.01591 0.01563 0.01569 0.01577 0.01579 0.01598 0.01660 0.01964 0.02033
H2S04 Emissions
H2S04 in Exhaust Gas (per HRSG) Ib/hr 5.45 557 555 551 5.50 5.42 5.17 4.22 4.05
H2S04 in Exhaust Gas Ib/MMBtu 0.00232 0.00232 0.00232 0.00232 0.00232 0.00232 0.00232 0.00232 0.00232
GHG Emissions
CO2 in Exhaust Gas (per HRSG) Ib/MMBtu 163.45 163.45 163.45 163.45 163.45 163.45 163.45 163.45 163.45
CO2 in Exhaust Gas (per HRSG) Ib/hr 351,785 359,429 357,909 355,437 354,976 349,638 333,538 272,292 261,330
CO2 in Exhaust Gas (per HRSG) Ib/MWh (gross) 1,286.6 1,227.8 1,219.5 1,195.7 1,170.4 1,173.6 1,189.8 1,265.1 1,288.1
CH4 in Exhaust Gas (per HRSG) Ib/MMBtu 1.6535E-01 1.6535E-01 1.6535E-01 1.6535E-01 1.6535E-01 1.6535E-01 1.6535E-01 1.6535E-01 1.6535E-01
CH4 in Exhaust Gas (per HRSG) Io/hr 388.2 396.7 395.0 392.2 391.7 385.8 368.1 300.5 288.4
N20 in Exhaust Gas (per HRSG) Ib/MMBtu 3.9419E-01 3.9419E-01 3.9419E-01 3.9419E-01 3.9419E-01 3.9419E-01 3.9419E-01 3.9419E-01 3.9419E-01
N20 in Exhaust Gas (per HRSG) Ibo/hr 925.5 945.6 941.6 935.1 933.9 919.9 877.5 716.4 687.5
GHG in Exhaust Gas (per HRSG) Ib/hr 353,098.8 360,771.2 359,245.9 356,763.9 356,301.2 350,944.2 334,783.9 273,309.0 262,306.0
[Stack Exit
Temperature degree F 181 179 178 175 175 169 174 165 168
Flow Rate (per HRSG) Io/hr 5,284,172 5,361,248 5,325,683 5,224,172 5,082,642 4,929,648 4,670,663 4,098,512 3,895,002
Flow Rate (per HRSG) scfm 962,755 977,629 971,630 955,336 932,952 907,363 860,607 753,001 716,298
Flow Rate (per HRSG) acfm 1,216,120 1,232,310 1,222,622 1,196,409 1,168,283 1,125,549 1,075,325 927,783 886,447
Stack Velocity ft/sec 57.0 57.7 57.3 56.1 54.7 52.7 50.4 435 415
Stack Diameter ft 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3 21.3
Notes:
1. Particulate values exclude catalyst and other entrained particles.
2. Emission values do not include heavy metals (lead, mercury, etc.)
3. Differing fuel composition may change the calculated emissions.
4. CTG performance based on performance runs provided by SEI.
5. Fuel based on natural gas analysis provided by NTEC.
6. 35 ppm NOX control on 8000H gas turbine.
8. Stack SO2 content reported with no conversion to SO3.
9. Particulate emissions assume 100% conversion of SO2-SO3, and 100% cove
10. H2S04 assumes 100% conversion of SO2-S0O3, and 100% conversion of SC
11. Greenhouse Gas (GHG) emissions are based on EPA 40 CFR Part 98 emissi
12. 20% margin in Fuel flow and 20% margin in exhaust flow are included.
13. Emissions reported on the basis of pounds per hour are for one combustion tu
14. Emissions estimates are for information only and are NOT guaranteed.




South Shore Energy, LLC - Nemadji Trail Energy Center
Auxiliary Combustion Sources Emissions Calculations

Auxiliary Boiler
Size 100.00 MMBtu/hr
HHV 1,020 Btu/cf
Operation 8,760 hours/year
Auxiliary Boiler Stack Parameters
Height Temp. Velocity Diameter Stack
(ft) (F) (ft/sec) (ft) ACFM Discharge Type Fuel
110.00 290.00 48.00 3.50 27,709 Vertical Natural Gas
Emission Factors Emissions
Pollutant Ib/MMcf Ib/MMBtu Source Ib/hr tpy
NOx 0.011 Vendor® 1.1 48
CO 0.0037 BACT 0.4 1.6
PM/PM;o/PM, 5 7.6 0.01 AP-42° 0.7 3.3
SO, 06 0.0006 AP-42° 0.06 03
VOC 0.0027 BACT 0.3 1.2
H,SO, Mist -- - Mass Balance 9E-03 0.04
CO, - 117.0 Federal Register® 11,698 51,236
CH, = 0.0022 | Federal Register® 0.22 0.97
N,O - 0.00022 Federal Register® 0.022 0.097
COse - - Federal Register® 11,710 51,289
(a) Ultra low-NOx burners
(b) AP-42 Section 1.4 (7/98)
(c) Federal Register - Subpart C of Part 98
Natural Gas Heaters
Size 10.00 MMBtu/hr
HHV 1,020 Btu/cf
Operation 8,760 hours/year
Number of heaters 2
Natural Gas Heater Stack Parameters
Height Temp. Velocity Diameter Stack
(ft) (F) (ft/sec) (ft) ACFM Discharge Type Fuel
15.00 750.00 25.00 1.67 3,272 Vertical Natural Gas
Emission Factors Emissions Emissions (2 heaters)
Pollutant Ib/MMcf Ib/MMBtu Source Ib/hr tpy Ib/hr tpy
NOx 50.0 0.049 AP-42° 0.5 2.1 1.0 4.3
CO 84.0 0.08 AP-422 0.8 3.6 1.6 7.2
PM/PM;o/PM, 5 7.6 0.01 AP-42° 0.07 0.3 0.1 0.7
SO, 0.6 0.0006 AP-42° 5.9E-03 0.03 0.01 0.05
VOoC 5.5 0.005 AP-42° 0.05 0.2 0.1 0.5
H,SO,4 Mist - - Mass Balance 9.0E-04 3.9E-03 1.8E-03 7.9E-03
CO, = 117.0 Federal Register’ 1,170 5124 2,340 10,247
CH, _ 0.0022 Federal Register® 0.022 0.10 0.04 0.19
N,O - 0.00022 Federal Register® 2.2E-03 0.010 0.00 0.02
COe - - Federal Register’ 1,171 5,129 2,342 10,258

(a) AP-42 Section 1.4 (7/98)
(b) Federal Register - Subpart C of Part 98




South Shore Energy, LLC - Nemadji Trail Energy Center
Auxiliary Combustion Sources Emissions Calculations

Emergency Diesel Fire Pump

282.0 HP
Size 1.95 MMBtu/hr
14.10 gal/hr
Operation 500 hours/year
Emergency Fire Pump Stack Parameters
Height Temp. Velocity Diameter Stack
(ft) (F) (ftisec) (ft) ACFM | pischarge Type Fuel
15.00 1,030 153.90 0.50 1,813 Vertical Diesel
Emission Factors Emissions
Pollutant g/kw-hr g/hp-hr Ib/hp-hr Ib/MMBtu Source Ib/hr tpy
NOyx 4.0 3.0 -- -- NSPS? 1.9 0.5
CO 3.5 2.6 - - NSPS? 1.6 0.4
PM/PM;¢/PM, 5 0.2 0.15 -- -- NSPS? 0.09 0.02
SO, - - 2.05E-03 -- AP-42° 0.6 0.1
VOC - 1.1 2.51E-03 AP-42° 0.7 0.2
H,SO, Mist -- - - - Mass Balance 0.09 0.02
co, - - - 163.1 Federal Register”] 318.0 79.5
CH, = = -- 0.0066 Federal Register’ 0.013 3.2E-03
N,O - -- -- 0.00132  [Federal Register 2.6E-03 6.4E-04
CO.e N - - - Federal Register 319 80
(a) NSPS 40 CFR Part 60, Subapart Illl Limits
NSPS Limits - 40 CFR Part 60, Subapart Illl, (40 CFR 60 Table 4)
NOx + VOM CO PM
g/kW-hr 4.0 3.5 0.20
g/hp-hr 3.0 2.6 0.15

(b) AP-42 Section 3.3 (10/96)
(c) Federal Register - Subpart C of Part 98




South Shore Energy, LLC - Nemadji Trail Energy Center
Auxiliary Combustion Sources Emissions Calculations

Emergency Diesel Generator

1,112 KW
Size 1,490 hp
150.0 gal/hr 137,000]Btu/gal
20.6 MMBtu/hr
Operation 500 hours/year
Sulfur Content 0.0015(%
Emergency Diesel Generator Stack Parameters
Height Temp. Velocity Diameter Stack
(ft) (F) (ft/sec) (ft) ACFM Discharge Type Fuel
15.00 890.00 360.01 0.67 7,540 Vertical Diesel
Emission Factors Emissions
Pollutant g/kw-hr g/hp-hr Ib/hp-hr Ib/MMBtu Source Ib/hr tpy
NOy 6.4 4.8 - - NSPS? 15.7 3.9
CcO 3.5 2.6 - - NSPs? 8.6 2.1
PM/PM;o/PM, 5 0.2 0.15 - - NSPS? 0.5 0.1
SO, - - 1.21E-05 - AP-42° 0.02 4.5E-03
VOoC - 0.32 7.05E-04 - AP-42° 1.1 0.3
H,SO, Mist -- - - - Mass Balance 2.8E-03 6.9E-04
CO, . - - 163.1 Federal Register® 3,351 838
CH, — = = 0.0066  |Federal Register’|  1.4E-01 3.4E-02
N,O = = -- 0.00132 _ [Federal Register’ 2.7E-02 6.8E-03
CO.e - - - - Federal Register® 3,362 841
(a) NSPS 40 CFR Part 60, Subapart Il Limits

NSPS Limits - 40 CFR Part 60, Subapart lIll, (40 CFR 60.4202(a)(2) and 40 CFR 89.112 - Table 1)

NOx + VOM CO PM
g/kW-hr 6.4 3.5 0.20
g/hp-hr 4.8 2.6 0.15
(b) AP-42 Section 3.4 (10/96)
(c) Federal Register - Subpart C of Part 98
Sulfuric Acid Mist Conversion Percent
Assume 10% of SO, is converted to SO, 10 SO, + 1/2 0, = SO,
Assume 100% of SOj; is converted to H,SO, 100 SO; + H,0 = H,SO,
Ib/hr SO, Ib/hr SO3 Ib/hr H,SO,4 tons/year
Name Ib/hr SO, | converted to SO, created created H,SO4 Molecular Weights
Auxiliary Boiler 0.059 5.9E-03 7.4E-03 9.0E-03 3.9E-02 SO, 64.1
Dew Point Heater 5.9E-03 5.9E-04 7.4E-04 9.0E-04 3.9E-03 SO; 80.1
Emergency Fire Pump 0.58 5.8E-02 7.2E-02 8.9E-02 2.2E-02 H,SO, 98.1
Emergency Diesel Generator 0.02 0.00 0.00 0.00 6.9E-04
CO, Equivalent Ratios
CO; Equivalent
Greenhouse Gas Ratio
Carbon Dioxide 124-38-9 CO, 1
Methane 74-82-8 CH, 25
Nitrous Oxide 10024-97-2 N,O 298
Hydrofluorocarbons |Various CHF (various) 12 - 11,700
Perfluorocarbons Various CF (various) 6500 - 17,340
Sulfur Hexafluoride [2551-62-4 SFg 23,900
Chlorofluorocarbons |Various CCIF (various)| Not Available




South Shore Energy, LLC - Nemadji Trail Energy Center

Storage Tanks
Size VOC Emissions

Tank # Material Stored Gallons Ib/year Tonslyear|
1 - Day Tank #2 Fuel Oil 180,000 83.30| 4.17E-02
2 - Diesel Generator Tank  |#2 Fuel Oil 1,700 0.48| 2.40E-04
3 - Fire Pump Tank #2 Fuel Oil 350 0.1] 5.00E-05

TOTAL: (tpy VOC) 0.04
TANKS 4.0.9d Inputs
Day Tank Diesel Generator Tank Fire Pump Tank

Description Value Units Value Units Value Units
Tank Type Vertical Fixed Roof Tank Horizontal Tank Horizontal Tank
Location (meteorological data) Duluth, MN Duluth, MN Duluth, MN
Tank Contents Distillate Fuel Oil #2 Distillate Fuel Oil #2 Distillate Fuel Oil #2
Shell Height 30.00 ft 8.04 ft 5.00 ft
Diameter 33.00 ft 6.00 ft 3.45 ft
Avg. Liquid Height 14.07 - -
Volume 180,042.51 gal 1,700 gal 350.0 gal
Turnovers 59.94 20.83 20.83
Net Throughput 10,791,747.84 gal 35,360.00 gal 7291.55 gal
Tank heated (y/n) n n n
Shell Color/Shade White n n
Shell Condition Good White White
Roof Color/Shade White Good Good
Roof Condition Good - -
Roof Type Cone -- --
Roof Height 5.00 ft -- -
Slope (Cone Roof) 0.30 ft/ft - -
Vacuum Settings (psig) -0.03 -0.03 -0.03
Pressure Settings (psig) 0.03 0.03 0.03
Working Loss 69.18 Ib/yr 0.34 Ib/yr 0.07 Ib/yr
Breathing Loss 14.11 Ib/yr 0.14 Ib/yr 0.03 Ib/yr
Total losses 83.30 Ib/yr 0.48 Ib/yr 0.10 Ib/yr
Total Emissions 4.17E-02 tpy 2.40E-04 tpy 5.00E-05 tpy




South Shore Energy, LLC - Nemadji Trail Energy Center
Greenhouse Gas Emissions from SFg in Circuit Breakers

Inputs
Number of 19 kV Generator Circuit Breakers 2
Quantity of SF¢ in each 19 kV Breaker (Ib) 23.0
Number of 345 kV Generator Circuit Breakers 3
Quantity of SF¢ in each 345 kV Breaker (Ib) 687.0
Global Warming Potential of SF6 (100yr) 22,800

Fugitive Emissions of SF6 due to leakage

Quantity of SF, | Emissions of SFg Per | Total SF Global Total CO,e
Number of per Breaker Breaker® Emissions Warming Emissions
Units (Ibs) (Ibs/yr) (Ibs/yr) Potential (tons/yr)
19 kV Breakers 2 23.0 0.12 0.23 22,800 2.6
345 kV Breakers 3 687.0 3.44 10.31 22,800 117.5
Total 10.5 120

(a) Based on a maximum SFg leakage rate of 0.5% per year




South Shore Energy, LLC - Nemadji Trail Energy Center
Emissions from Paved Haul Roads

Paved Haul Road Emissions

E =k * (s (w102

where E is the particulate emission factor having the units matching k

Equation 1 from AP 42 Section 13.2.1.3.

Parameter Value Description of parameter
sL 2.4 Ubiquitous Silt Loading Default Value, g/m2
w see below [Mean vehicle weight [(loaded truck weight + unloaded truck weight)/2], tons
VMT see below |Vehicle miles traveled (length traveled round trip)
VMT/hr see below [Vehicle miles traveled per hour = VMT*maximum trips per hour
VMT/yr see below |Vehicle miles traveled per year = VMT*maximum trips per year
k
(Ib/VMT)
PM2.5 0.00054
PM10 0.0022
PM30 (TSP) 0.011
Notes: Constant k, Ib/VMT is from AP 42 Table 13.2.1-1
VMT - Length (round Truck Weight” e e e Emissions Emissions Emissions
Vehicle Type Paved Tri’\sazur T’:?j:/;a trip) Loaded Ur?loaded IEE::'CI:/T;VI\ET IbFF?I\;T(;/VEMT Ib!;z’x\;tzo; ISMT T\;i/\I/Te/IE:j T\;a’%';d Uncontrolled| Uncontrolled | Uncontrolled | Uncontrolled | Uncontrolled | Uncontrolled
meters | (miles) tons tons } Ib PM/hr PM tpy Ib PM10/hr PM10 tpy Ib PM2.5/hr PM2.5 tpy
Miscellaneous Deliveries | generic haul
paved (single-trip: loop) truck yes 6 520 837 0.52 40 15 0.72 0.14 0.04 3.12 270.40 2.24 0.10 0.45 0.02 0.11 0.005

(a) On average less than 10 trucks per week are expected for delivery or removal; therefore, 10 trucks per week * 52 weeks per year = 520 trips per year
(b) Based on generic truck weight of the trucks that will be traveling onsite




South Shore Energy, LLC - Nemadji Trail Energy Center

Emissions from Piping Fugitives

vVOoC CO.e
Total Emissions from Piping Fugitives (tpy) 10.4 976.6
Natural Gas VOC? CO™
Maximum Maximum
Maximum theoretical Potential | Maximum [theoretical | Potential to
Factor® emissions| emissions to emit | emissions | emissions emit
Equipment Type Service Quantity (kg/hr/source) (Ib/hr) (tpy) (tpy) (Ib/hr) (tpy) (tpy)
Connectors Natural Gas 279 2.00E-04 0.01 0.04 0.04 3.00 13.13 13.13
Flanges Natural Gas 465 3.90E-04 0.03 0.12 0.12 9.75 42.68 42.68
Open Ended Lines Natural Gas 30 2.00E-03 0.01 0.04 0.04 3.22 14.12 14.12
Valves Natural Gas 856 4.50E-03 0.59 2.60 2.60 207.00 906.65 906.65
Total 0.64 2.80 2.80 222.97 976.59 976.59
(a) 1995 Protocol for Equipment Leak Emission Estimates- EPA-453/R-95-017
(b) Since methane is not a VOC, the maximum VOC is calculated at the minimum methane content.
93.00% minimum wt% methane
(c) Since methane is GHG, the maximum CO,e is calculated at the maximum methane content.
97.50% maximum wt% methane
(d) Methane Global Warming Potential (40 CFR 98) was applied 25
Fuel Oil voc®
Maximum
Maximum theoretical Potential
Factor® emissions| emissions to emit
Equipment Type Service Quantity (kg/hr/source) (Ib/hr) (tpy) (tpy)
Connectors Light Oil 52 2.10E-04 0.02 0.11 0.11
Flanges Light Ol 420 1.10E-04 0.10 0.45 0.45
Open Ended Lines Light Oil 0 1.40E-03 0.00 0.00 0.00
Valves Light Oil 291 2.50E-03 1.60 7.02 7.02
Total 1.73 7.58 7.58

(a) 1995 Protocol for Equipment Leak Emission Estimates- EPA-453/R-95-017

(b) Assume all emissions are VOC

Note: The 1995 Protocol for Equipment Leak Emission Rates is the most relevant calculation reference and is a reputable reference document that is widely referenced.




South Shore Energy, LLC - Nemadji Trail Energy Center
Combined Cycle HAPs Emissions - New Emission Sources

Hours of Operation

Total Facility: Hazardous Air Pollutants Emissions

Maximum
Potential
Emissions
Combustion Turbine Natural Gas Hours = 8,760 hours per year HAP tpy
Combustion Turbine Fuel Oil Hours = 0 hours per year 1st Maximum: Formaldehyde 3.28
Duct Burner = 0 hours per year 2nd Maximum: Toluene 2.09
Auxillary Boiler = 8,760 hours per year 3rd Maximum: Xylene 1.03
Natural Gas Heater = 8,760 hours per year All HAPs 9.33
Emergency Diesel Fire Pump = 500 hours per year
Emergency Diesel Generator = 500 hours per year
Natural Gas Usage
mmBtu/hr mmCF/hr 1,020 MMBtu/MMcf
Combustion Turbine (Natural Gas) = 3,665 -
Combustion Turbine (Fuel Qil) = 3,021 -
Duct Burner = 1,006 0.987
Auxillary Boiler = 100.0 0.098
Natural Gas Heaters = 20.0 0.020 2 Natural Gas Heaters
Emergency Diesel Fire Pump = 1.95 -
Emergency Diesel Generator = 20.6 -
Natural Gas - Internal Combustion Fuel Oil - Internal Combustion Natural Gas- External Combustion Fuel Oil
CAS Combustion Turbine® Combustion Turbine® Emission Factor Duct Burner® Auxillary Boiler® Natural Gas Heaters® Emission Factor| Emergency Diesel Fire Pump® | Emission Factor| Emergency Diesel Generator® Total
Chemical POM? Ib/MMBtu Ib/hr tpy 1b/MMBtu Ib/hr tpy 1b/MMcf Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/MMBtu Ib/hr tpy Ib/MMBtu Ib/hr tpy tpy
2-Methylnaphthalene 97-57-6 POM 2.4E-05 2.4E-05 0.0E+00 2.4E-06 1.0E-05 4.7E-07 2.1E-06 1.2E-05
3-Methylchloranthrene 56-49-5 POM 1.8E-06 1.8E-06 0.0E+00 1.8E-07 7.7E-07 3.5E-08 1.5E-07 9.3E-07
7,12-Dimethylbenz(a)anthracene POM 1.6E-05 1.6E-05 0.0E+00 1.6E-06 6.9E-06 3.1E-07 1.4E-06 8.2E-06
Acenaphthene 83-32-9 POM 1.8E-06 1.8E-06 0.0E+00 1.8E-07 7.7E-07 3.5E-08 1.5E-07 1.42E-06 2.8E-06 6.9E-07 4.68E-06 9.6E-05 2.4E-05 2.6E-05
Acenaphthylene 203-96-8 POM 1.8E-06 1.8E-06 0.0E+00 1.8E-07 7.7E-07 3.5E-08 1.5E-07 5.06E-06 9.9E-06 2.5E-06 9.23E-06 1.9E-04 4.7E-05 5.1E-05
Acetaldehyde 75-07-0 4.0E-05 1.5E-01 6.4E-01 7.67E-04 1.5E-03 3.7E-04 2.52E-05 5.2E-04 1.3E-04 6.4E-01
Acrolein 107-02-8 6.4E-06 2.3E-02 1.0E-01 9.25E-05 1.8E-04 4.5E-05 7.88E-06 1.6E-04 4.0E-05 1.0E-01
Anthracene 120-12-7 AE- AE- .0E+ AE- .OE- L7E- AE- 1.87E-06 3.6E-06 9.1E-07 1.23E-06 2.5E-05 6.3E-06 8.5E-06
Arsenic 7440-38-2 1.1E-05 3.3E-02 0.0E+00 2.0E-04 2.0E-04 0.0E+00 2.0E-05 8.6E-05 3.9E-06 1.7E-05 1.0E-04
Benz(a)anthracene 56-55-3 POM 1.8E-06 1.8E-06 0.0E+00 1.8E-07 7.7E-07 3.5E-08 1.5E-07 1.68E-06 3.3E-06 8.2E-07 6.22E-07 1.3E-05 3.2E-06 4.9E-06
Benzene 71-43-2 1.2E-05 4.4E-02 1.9E-01 5.5E-05 1.7E-01 0.0E+00 2.1E-03 2.1E-03 0.0E+00 2.1E-04 9.0E-04 4.1E-05 1.8E-04 9.33E-04 1.8E-03 4.5E-04 7.76E-04 1.6E-02 4.0E-03 2.0E-01
Benzo(a)pyrene 50-32-8 POM 1.2E-06 1.2E-06 0.0E+00 1.2E-07 5.2E-07 2.4E-08 1.0E-07 1.88E-07 3.7E-07 9.2E-08 2.57E-07 5.3E-06 1.3E-06 2.0E-06
Benzo(b)fluoranthene 205-99-2 POM 1.8E-06 1.8E-06 0.0E+00 1.8E-07 7.7E-07 3.5E-08 1.5E-07 9.91E-08 1.9E-07 4.8E-08 1.11E-06 2.3E-05 5.7E-06 6.7E-06
Benzo(g,h,l)perylene 191-24-2 POM 1.2E-06 1.2E-06 0.0E+00 1.2E-07 5.2E-07 2.4E-08 1.0E-07 4.89E-07 9.5E-07 24E-07 5.56E-07 1.1E-05 2.9E-06 3.7E-06
Benzo(k)fluoranthene 205-82-3 POM 1.8E-06 1.8E-06 0.0E+00 1.8E-07 7.7E-07 3.5E-08 1.5E-07 1.55E-07 3.0E-07 7.6E-08 2.18E-07 4.5E-06 1.1E-06 2.1E-06
Beryllium 7440-41-7 3.1E-07 9.4E-04 0.0E+00 1.2E-05 1.2E-05 0.0E+00 1.2E-06 5.2E-06 2.4E-07 1.0E-06 6.2E-06
1,3-Butadiene 106-99-0 4.3E-07 1.6E-03 6.9E-03 1.6E-05 4.8E-02 0.0E+00 3.91E-05 7.6E-05 1.9E-05 6.9E-03
Cadmium 7440-43-7 4.8E-06 1.5E-02 0.0E+00 1.1E-03 1.1E-03 0.0E+00 1.1E-04 4.7E-04 2.2E-05 9.4E-05 5.7E-04
Chromium 7440-47-3 1.1E-05 3.3E-02 0.0E+00 1.4E-03 1.4E-03 0.0E+00 1.4E-04 6.0E-04 2.7E-05 1.2E-04 7.2E-04
Chrysene 218-01-9 POM 1.8E-06 1.8E-06 0.0E+00 1.8E-07 7.7E-07 3.5E-08 1.5E-07 3.53E-07 6.9E-07 1.7E-07 1.53E-06 3.1E-05 7.9E-06 9.0E-06
Cobalt 7440-48-4 8.4E-05 8.3E-05 0.0E+00 8.2E-06 3.6E-05 1.6E-06 7.2E-06 4.3E-05
Dibenzo(a,h)anthracene 53-70-3 POM 1.2E-06 1.2E-06 0.0E+00 1.2E-07 5.2E-07 2.4E-08 1.0E-07 5.83E-07 1.1E-06 2.8E-07 3.46E-07 7.1E-06 1.8E-06 2.7E-06
Dichlorobenzene 25321-22-6 1.2E-03 1.2E-03 0.0E+00 1.2E-04 5.2E-04 2.4E-05 1.0E-04 6.2E-04
Ethyl benzene 100-41-4 3.2E-05 1.2E-01 5.1E-01 5.1E-01
Fluoranthene 206-44-0 POM 3.0E-06 3.0E-06 0.0E+00 2.9E-07 1.3E-06 5.9E-08 2.6E-07 7.61E-06 1.5E-05 3.7E-06 4.03E-06 8.3E-05 2.1E-05 2.6E-05
Fluorene 86-73-7 POM 2.8E-06 2.8E-06 0.0E+00 2.7E-07 1.2E-06 5.5E-08 24E-07 2.92E-05 5.7E-05 1.4E-05 1.28E-05 2.6E-04 6.6E-05 8.1E-05
Formaldehyde 50-00-0 2.0E-04 7.4E-01 3.2E+00 2.8E-04 8.5E-01 0.0E+00 7.5E-02 7.4E-02 0.0E+00 7.4E-03 3.2E-02 1.5E-03 6.4E-03 1.18E-03 2.3E-03 5.8E-04 7.89E-05 1.6E-03 4.1E-04 3.3E+00
Hexane 110-54-3 1.8E+00 1.8E+00 0.0E+00 1.8E-01 7.7E-01 3.5E-02 1.5E-01 9.3E-01
Indeno(1,2,3-cd)pyrene 193-39-5 POM 1.8E-06 1.8E-06 0.0E+00 1.8E-07 7.7E-07 3.5E-08 1.5E-07 3.75E-07 7.3E-07 1.8E-07 4.14E-07 8.5E-06 2.1E-06 3.2E-06
Manganese 7439-96-5 7.9E-04 2.4E+00 0.0E+00 3.8E-04 3.7E-04 0.0E+00 3.7E-05 1.6E-04 7.5E-06 3.3E-05 2.0E-04
Mercury 7439-97-6 1.2E-06 3.6E-03 0.0E+00 2.6E-04 2.6E-04 0.0E+00 2.5E-05 1.1E-04 5.1E-06 2.2E-05 1.3E-04
Naphthalene 91-20-3 1.3E-06 4.8E-03 2.1E-02 3.5E-05 1.1E-01 0.0E+00 6.1E-04 6.0E-04 0.0E+00 6.0E-05 2.6E-04 1.2E-05 5.2E-05 8.48E-05 1.7E-04 4.1E-05 1.30E-04 2.7E-03 6.7E-04 2.2E-02
Nickel 7440-02-0 4.6E-06 1.4E-02 0.0E+00 2.1E-03 2.1E-03 0.0E+00 2.1E-04 9.0E-04 4.1E-05 1.8E-04 1.1E-03
PAH 2.2E-06 8.1E-03 3.5E-02 4.0E-05 1.2E-01 0.0E+00 3.5E-02
Phenanathrene 85-01-8 POM 1.7E-05 1.7E-05 0.0E+00 1.7E-06 7.3E-06 3.3E-07 1.5E-06 2.94E-05 5.7E-05 1.4E-05 4.08E-05 8.4E-04 2.1E-04 2.3E-04
Propylene 2.58E-03 5.0E-03 1.3E-03 2.79E-03 5.7E-02 1.4E-02 1.6E-02
Proplylene Oxide 75-56-9 2.9E-05 1.1E-01 4.7E-01 4.7E-01
Pyrene 129-00-0 POM 5.0E-06 4.9E-06 0.0E+00 4.9E-07 2.1E-06 9.8E-08 4.3E-07 4.78E-06 9.3E-06 2.3E-06 3.71E-06 7.6E-05 1.9E-05 2.4E-05
Selenium 7782-49-2 2.5E-05 7.6E-02 0.0E+00 2.4E-05 2.4E-05 0.0E+00 2.4E-06 1.0E-05 4.7E-07 2.1E-06 1.2E-05
Toluene 108-88-3 1.3E-04 4.8E-01 2.1E+00 3.4E-03 3.4E-03 0.0E+00 3.3E-04 1.5E-03 6.7E-05 2.9E-04 4.09E-04 8.0E-04 2.0E-04 2.81E-04 5.8E-03 1.4E-03 2.1E+00
Xylene 1330-20-7 6.4E-05 2.3E-01 1.0E+00 2.85E-04 5.6E-04 1.4E-04 1.93E-04 4.0E-03 9.9E-04 1.0E+00
TOTAL 1.90 8.34 3.85 0.00 1.86 0.00 0.19 0.81 0.04 1.6E-01 1.3E-02 3.1E-03 9.33
(a) Emission factors for combustion turbines from AP-42 Section 3.1, Updated 2/2000. Formaldehyde emission factor from Sims Roy EPA Memo "Hazardous Air Pollutant (HAP) Emission Control Technology for New Stationary Combustion Turbines" 8/21/2001.
(b) Emission factors from AP-42 Section 1.4, Updated 7/1998
(c) Emission factors from AP-42 Section 3.3, Updated 10/1996
(d) Emission factors from AP-42 Section 3.4, Updated 10/1996
Natural Gas - Internal Combustion Fuel Ol - Internal Combustion Natural Gas- External Combustion Fuel ON
Combustion Turbine® Combustion Turbine® E ion Factor Duct Burner® Auxillary Boiler” Natural Gas Heaters” E ion Factorl Emergency Diesel Fire Pump°| Emission Factorl Emergency Diesel Generator® Total
Chemical CAS [ Tb/MMBtu Tb/hr tpy Ib/MMBtu | Tb/hr tpy Tb/mmCF Tb/hr | tpy Tb/hr tpy Tb/hr | ipy Tb/mmCF /hr ipy To/MMVBTu Tb/hr ipy ipy
Lead 1.4E-05 | 4.2E-02 0.0E+00 5.0E-04 49E-04 | 0.0E+00 4.9E-05 2.1E-04 9.8E-06 | 4.3E-05 2.6E-04

(a) Emission factors for combustion turbines from AP-42 Section 3.1, Updated 2/2000. Formaldehyde emission factor from Sims Roy EPA Memo "Hazardous Al

(b) Emission factors from AP-42 Section 1.4, Updated 7/1998
(c) Emission factors from AP-42 Section 3.3, Updated 10/1996
(d) Emission factors from AP-42 Section 3.4, Updated 10/1996

r Pollutant (HAP)

Emission Control Technology for New Stationary Combustion Turbines" 8/21/2001.




South Shore Energy, LLC - Nemadji Trail Energy Center
Combined Cycle HAPs Emissions - New Emission Sources

Hours of Operation

Total Facility: Hazardous Air Pollutants Emissions

Maximum
Potential
Emissions
Combustion Turbine Natural Gas Hours = 0 hours per year HAP tpy
Combustion Turbine Fuel Oil Hours = 0 hours per year 1st Maximum: Hexane 8.71
Duct Burner = 8,760 hours per year 2nd Maximum: Formaldehyde 0.36
Auxillary Boiler = 8,760 hours per year 3rd Maximum: Toluene 0.02
Natural Gas Heater = 8,760 hours per year All HAPs 9.16
Emergency Diesel Fire Pump = 500 hours per year
Emergency Diesel Generator = 500 hours per year
Natural Gas Usage
mmBtu/hr mmCF/hr 1,020 MMBtu/MMcf
Combustion Turbine (Natural Gas) = 3,665 -
Combustion Turbine (Fuel Qil) = 3,021 -
Duct Burner = 1,006 0.987
Auxillary Boiler = 100.0 0.098
Natural Gas Heater = 20.0 0.020 2 Natural Gas Heaters
Emergency Diesel Fire Pump = 1.95 -
Emergency Diesel Generator = 20.6 -
Natural Gas - Internal Combustion Fuel Oil - Internal Combustion Natural Gas- External Combustion Fuel Oil
CAS Combustion Turbine® Combustion Turbine® Emission Factor Duct Burner® Auxillary Boiler® Natural Gas Heaters® Emission Factor| Emergency Diesel Fire Pump® | Emission Factor| Emergency Diesel Generator® Total
Chemical POM? Ib/MMBtu Ib/hr tpy 1b/MMBtu Ib/hr tpy 1b/MMcf Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/MMBtu Ib/hr tpy Ib/MMBtu Ib/hr tpy tpy
2-Methylnaphthalene 97-57-6 POM 2.4E-05 2.4E-05 1.0E-04 2.4E-06 1.0E-05 4.7E-07 2.1E-06 1.2E-04
3-Methylchloranthrene 56-49-5 POM 1.8E-06 1.8E-06 7.8E-06 1.8E-07 7.7E-07 3.5E-08 1.5E-07 8.7E-06
7,12-Dimethylbenz(a)anthracene POM 1.6E-05 1.6E-05 6.9E-05 1.6E-06 6.9E-06 3.1E-07 1.4E-06 7.7E-05
Acenaphthene 83-32-9 POM 1.8E-06 1.8E-06 7.8E-06 1.8E-07 7.7E-07 3.5E-08 1.5E-07 1.42E-06 2.8E-06 6.9E-07 4.68E-06 9.6E-05 2.4E-05 3.3E-05
Acenaphthylene 203-96-8 POM 1.8E-06 1.8E-06 7.8E-06 1.8E-07 7.7E-07 3.5E-08 1.5E-07 5.06E-06 9.9E-06 2.5E-06 9.23E-06 1.9E-04 4.7E-05 5.9E-05
Acetaldehyde 75-07-0 4.0E-05 1.5E-01 0.0E+00 7.67E-04 1.5E-03 3.7E-04 2.52E-05 5.2E-04 1.3E-04 5.0E-04
Acrolein 107-02-8 6.4E-06 2.3E-02 0.0E+00 9.25E-05 1.8E-04 4.5E-05 7.88E-06 1.6E-04 4.0E-05 8.6E-05
Anthracene 120-12-7 AE- AE- .OE- AE- .OE- L7E- AE- 1.87E-06 3.6E-06 9.1E-07 1.23E-06 2.5E-05 6.3E-06 7.9E-05
Arsenic 7440-38-2 1.1E-05 3.3E-02 0.0E+00 2.0E-04 2.0E-04 8.6E-04 2.0E-05 8.6E-05 3.9E-06 1.7E-05 9.7E-04
Benz(a)anthracene 56-55-3 POM 1.8E-06 1.8E-06 7.8E-06 1.8E-07 7.7E-07 3.5E-08 1.5E-07 1.68E-06 3.3E-06 8.2E-07 6.22E-07 1.3E-05 3.2E-06 1.3E-05
Benzene 71-43-2 1.2E-05 4.4E-02 0.0E+00 5.5E-05 1.7E-01 0.0E+00 2.1E-03 2.1E-03 9.1E-03 2.1E-04 9.0E-04 4.1E-05 1.8E-04 9.33E-04 1.8E-03 4.5E-04 7.76E-04 1.6E-02 4.0E-03 1.5E-02
Benzo(a)pyrene 50-32-8 POM 1.2E-06 1.2E-06 5.2E-06 1.2E-07 5.2E-07 2.4E-08 1.0E-07 1.88E-07 3.7E-07 9.2E-08 2.57E-07 5.3E-06 1.3E-06 7.2E-06
Benzo(b)fluoranthene 205-99-2 POM 1.8E-06 1.8E-06 7.8E-06 1.8E-07 7.7E-07 3.5E-08 1.5E-07 9.91E-08 1.9E-07 4.8E-08 1.11E-06 2.3E-05 5.7E-06 1.4E-05
Benzo(g,h,l)perylene 191-24-2 POM 1.2E-06 1.2E-06 5.2E-06 1.2E-07 5.2E-07 2.4E-08 1.0E-07 4.89E-07 9.5E-07 24E-07 5.56E-07 1.1E-05 2.9E-06 8.9E-06
Benzo(k)fluoranthene 205-82-3 POM 1.8E-06 1.8E-06 7.8E-06 1.8E-07 7.7E-07 3.5E-08 1.5E-07 1.55E-07 3.0E-07 7.6E-08 2.18E-07 4.5E-06 1.1E-06 9.9E-06
Beryllium 7440-41-7 3.1E-07 9.4E-04 0.0E+00 1.2E-05 1.2E-05 5.2E-05 1.2E-06 5.2E-06 2.4E-07 1.0E-06 5.8E-05
1,3-Butadiene 106-99-0 4.3E-07 1.6E-03 0.0E+00 1.6E-05 4.8E-02 0.0E+00 3.91E-05 7.6E-05 1.9E-05 1.9E-05
Cadmium 7440-43-7 4.8E-06 1.5E-02 0.0E+00 1.1E-03 1.1E-03 4.8E-03 1.1E-04 4.7E-04 2.2E-05 9.4E-05 5.3E-03
Chromium 7440-47-3 1.1E-05 3.3E-02 0.0E+00 1.4E-03 1.4E-03 6.0E-03 1.4E-04 6.0E-04 2.7E-05 1.2E-04 6.8E-03
Chrysene 218-01-9 POM 1.8E-06 1.8E-06 7.8E-06 1.8E-07 7.7E-07 3.5E-08 1.5E-07 3.53E-07 6.9E-07 1.7E-07 1.53E-06 3.1E-05 7.9E-06 1.7E-05
Cobalt 7440-48-4 8.4E-05 8.3E-05 3.6E-04 8.2E-06 3.6E-05 1.6E-06 7.2E-06 4.1E-04
Dibenzo(a,h)anthracene 53-70-3 POM 1.2E-06 1.2E-06 5.2E-06 1.2E-07 5.2E-07 2.4E-08 1.0E-07 5.83E-07 1.1E-06 2.8E-07 3.46E-07 7.1E-06 1.8E-06 7.9E-06
Dichlorobenzene 25321-22-6 1.2E-03 1.2E-03 5.2E-03 1.2E-04 5.2E-04 2.4E-05 1.0E-04 5.8E-03
Ethyl benzene 100-41-4 3.2E-05 1.2E-01 0.0E+00 0.0E+00
Fluoranthene 206-44-0 POM 3.0E-06 3.0E-06 1.3E-05 2.9E-07 1.3E-06 5.9E-08 2.6E-07 7.61E-06 1.5E-05 3.7E-06 4.03E-06 8.3E-05 2.1E-05 3.9E-05
Fluorene 86-73-7 POM 2.8E-06 2.8E-06 1.2E-05 2.7E-07 1.2E-06 5.5E-08 24E-07 2.92E-05 5.7E-05 1.4E-05 1.28E-05 2.6E-04 6.6E-05 9.4E-05
Formaldehyde 50-00-0 2.0E-04 7.4E-01 0.0E+00 2.8E-04 8.5E-01 0.0E+00 7.5E-02 7.4E-02 3.2E-01 7.4E-03 3.2E-02 1.5E-03 6.4E-03 1.18E-03 2.3E-03 5.8E-04 7.89E-05 1.6E-03 4.1E-04 3.6E-01
Hexane 110-54-3 1.8E+00 1.8E+00 7.8E+00 1.8E-01 7.7E-01 3.5E-02 1.5E-01 8.7E+00
Indeno(1,2,3-cd)pyrene 193-39-5 POM 1.8E-06 1.8E-06 7.8E-06 1.8E-07 7.7E-07 3.5E-08 1.5E-07 3.75E-07 7.3E-07 1.8E-07 4.14E-07 8.5E-06 2.1E-06 1.1E-05
Manganese 7439-96-5 7.9E-04 2.4E+00 0.0E+00 3.8E-04 