| November 25,2013 G"’ ”‘C‘ZZ!

Ms. Marion Massoth

Kansas Department of Health and Environment RECEIVED M@
Bureau of Air and Radiation NOV 28 2013

1000 SW Jackson, Suite 310

Topeka, KS 66612-1366 BUREAL OF AlR

Dear Ms. Massoth:

On behalf of Midwest Energy, Inc., Burns & McDonnell is submitting a Prevention of
Significant Deterioration (PSD) air construction permit application associated with the
development and construction of three additional electrical generating reciprocating internal
combustion engines (RICE) at the Goodman Energy Center (Source ID> 0510057). The Project
will consist of three new RICE plus auxiliary equipment at the existing Goodman Energy Center,
located in Ellis County, Kansas. Three signed copies of the application are attached. The $5,500
permit application fee is also attached to this letter.

As KDHE proceeds with the evaluation process, please contact the following persons with
questions or for additional information:

Minda Nelson

Burns & McDonnell

9400 Ward Parkway

Kansas City, Missouri 64114
Phone: 816-822-4208

e-mail: mnelson{@burnsmed.com

Midwest Energy appreciates the input and efforts to date by your office to help expedite this
permit application and the subsequent review process. If we can be of any assistance to facilitate
your staff’s efforts, please do not hesitate to contact us.

Sincerely,
iy Tthser—
Minda Nelson, P.E.

Senior Environmental Engineer

Enclosure Attachment
cc:  William N. Dowling

9400 Ward Parkway = Kansas Gity, #O 64714-3319
Tel: 816 J33-9400  Fax: 816 333-3698 « www. burnsmed. com
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1.0 EXECUTIVE SUMMARY

Pursuant to the requirements specified in the Kansas Administrative Regulations (K.A.R}) 28-19-350,
Midwest Energy, Inc. (Midwest Energy) submits this Prevention of Significant Deterioration (PSD)
construction permit application for the installation of three reciprocating internal combustion engines
(RICE) plus auxiliary equipment at the existing Goodman Energy Center (hercinafter referred to as the
Project), located in Ellis County, Kansas approximately 4 miles northwest of Hays. The Project will
increase nominal power output at the Goodman Energy Center by approximately 28 megawatts (MW) and

the RICE electric generating units (EGUs) will be fired solely by natural gas.

As required by the above-referenced rules, this permit application contains the following
analyses/assessments regarding the emission of regulated pollutants associated with the construction and

operation of the Project:

e Hvaluation of ambient air quality in the area for each regulated pollutant for which the Project
will cause a significant increase in net emissions

¢ Demonstration by air dispersion analysis that emission.é from the Project will not causé or
contribute to any exceedance of a National Ambient Air Quality Standard (NAAQS)

¢ Demonstration by air dispersion analysis that emissions from the Project will not exceed the
remaining available PSD Class I increment consumption allowances

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

¢ A Best Available Control Technology (BACT) analysis for each regulated pollutant for which the

potential-to-emit (PTE) for the Project will result in a significant increase in net emissions.

Potential emissions from the Project are shown in Table 1-1. Start-up emissions for the engines are also
included in Table 1-1. A full description of equipment associated with the Project is provided in Part 3 of

the application.

Midwest Energy, Inc. 1-1 Bums & McDonnell
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Table 1-1: Project Potential Emissions and PSD Significance Levels

Preliminary Estimated PSD Significance
Potential Emissions Levels
Pollutant® | (Tons per Year [TPY])? (TPY)
NOx 36.7 40
Co 47.1 100
SO, 0.7 40
vOC 37.8 40
PM/PM,;,“/PM, s 284 25/15/10
COse 123,117 75,000
H2804 Mist 0.1 7
Lead ~22x10° 0.6

ANO, = nitrogen oxides; CO = carbon monoxide; SO, = sulfur dioxide;

VOC = volatile organic compounds; PM= total particulate matter;

PM,, = particulate matter less than 10 microns in diameter; PM, ;= particulate matter less
than 2.5 microns in diameter; CO,e = carbon dioxide equivalent {greenhouse gases);
H,80, Mist = sulfuric acid mist

B Numbers in bold indicate the PSD significance level is exceeded

€ Filterable plus condensable

HAP Emissions

The Project itself will not be a major source of hazardous air pollutants (HAPs) (greater than 25 tons per
year of total HAPs and greater than 10 tons per year of any single HAP).' The existing Goodman Energy
Center site is considered an area source of HAPS. However, since the two sites will Be considered one
site for National Emission Standards for Hazardous Air Pollutants (NESHAP) applicability, when the
HAPs from both sites are added together, the site is major for HAPs. Therefore, the Project will be

considered major for HAPs.

Project NAAQS Impact Analysis

The existing air quality in the Ellis County area is designated as attainment or unclassifiable with regard
to the NAAQS for all criteria pollutants, An air dispersion modeling analysis was performed for the
pollutants subject to PSD review to assess potential impacts on the NAAQS. The modeling was
performed in accordance with relevant Kansas Department of Health and Environment (KDHE) and U.S.
Environmenta] Protection Agency (EPA) modeling guidance. The air dispersion modeling protocol were

submitted to KDHE for its review in September 2013.

! All sources of HAPs that are not major sources are categorized as “area’ sources.

Midwest Energy, inc. 1-2 Burns & McDonnell
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The modeling analysis results (included in Part 7 of this application) demonstrate that the Project for PSD
polhutants will not canse or contribute to a violation of the NAAQS. Further, the PSD Class I increment
analysis demonstrates that Project impacts are less than the increment consumption allowances

established for the area for the PSD pollutants.

Recent Federal Land Manager (FLM) guidance advises that a proposed major source, in the course of a
PSD application, perform an assessment of air quality impacts at Class 1 areas if these areas are located
within approximately 300 kilometers of the proposed facility. As there are no Class I areas that are within

300 kilometers of the Project, an assessment of air quality impacts at Class I areas was not performed.

BACT for Reciprocating Internal Combusticn Engines
A “top-down” BACT analysis was performed for each of the pollutants in Table 1-1 that the PTE was
above the associated PSD significance level: PM/PM,y/PM; s and CO,e (greenhouse gases).

Pre-combustion and controlled combustion systems coupled with state-of-the-art pollution control
equipment and consistently achievable emission limitations have has been selected as BACT for this
Project. Use of clean fuels and good combustion practices will control emissions of PM/PM,o/PM, 5.
Greenhouse gas emissions will be limited by the use of efficient lean-burn engines and by use of natural

gas as a fuel.
Table 1-2 displays the BACT results.

Table 1-2: Summary of BACT Results: RICE

BACT Emission :
Limitation Equivalent
' [pound per hour | Emissions® | Averaging

Pollutant Systems and Controls (Ib/hn)]? (g/hp-hr) Period
PM/PM, o/ '
. 10 Combustion Controls and Low Ash 510 0.164 3-hr

PM, 5 Fuels

Use of Efficient Lean-Burn Engines,
CO Use of Natural Gas as a Fuel 9330 373 Annual

A Engine emission rate while operating at loads of 40 percent and greater under steady state conditions unless otherwise
noted.

B Equivalent emissions in gram per horsepower hour {g/hp-hr) for loads of 40% and higher are shown for comparison to
the RACT/BACT/LAER Clearinghouse (RBLC) emission rates purposes only. These are not proposed as BACT
emission limitations.

Midwest Energy, Inc. 1-3 Burns & McDonnell
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BACT Analysis for Auxiliary Equipment

The auxiliary equipment to be installed at the Project consists of a dew point heater, an emergency fire
pump, and an emergency generator, A BACT analysis was performed for the pollutants in Table 1-1 that
are emitted in total Project quantities above the PSD significance levels for the each of the auxiliary
equipment. The following pre-combustion, combustion and pollution control equipment and operational
practices have been established as applicable BACT requirements for the auxiliary equipment as shown in
Table 1-3.

Table 1-3: Summary of BACT Results: Auxitiary Equipment

BACT Emission

Pollutant Emissions Unit Limiting Systems and Controls Limitation
0.0075 pound per million
Dew Point Heater Combustion Control - British thermal units
(Ib/MMBtu})
PM/PM,¢/
1 Combustion Control and Low Ash
PM, & Emergency Generator Fuels 0.15 g/hp-hr*
Emergency Fire Pump Combustion Controls and Low Ash 0.22 g/hp-hr
Fuels
. Use of Clean Fuels, Maintaining and
Dew Pornt Heater Tuning the Heater, Recordkeeping
Selection of the Most Efficient
COme Emergency Generator Engines that Meet the Applicant’s N/A

Project Needs

Selection of the Most Efficient
Emergency Fire Pump Engines that Meet the Applicant’s
Project Needs

Additional Impacts Analysis
The potential impacts of the Project on visibility, seils, vegetation, and growth are discussed in Part 8 of
this application. As shown by the analysis, the addition of the Project will not have a significant impact on

visibility, saoils, growth, or vegetation in the surrounding area.

ok ok
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2.0 INTRODUCTION

Midwest Energy, Inc. (Midwest Energy) is proposing to expand the electric generating capacity at its
existing Goodman Energy Center facility located in Ellis County, Kansas. The Goodman Energy Center
Expansion Project (hereinafter referred to as the Project) will consist of three nominal 9.34-MW
reciprocating internal combustion engines (RICE) and associated equipment and will be operated by
Midwest Energy. Midwest Energy currently has a Title V permit application under KDHE’s review for
the conversion of the existing facility to a major source due to the new GHG emission regulations.
Potential emissions indicate that the Project will be categorized as a major modification at an existing
major source; as a result, the Project will be subject to Prevention of Significant Deterioration (PSD)
construction permit review. In addition to the three RICE, a dew poiﬁt heater, emergency generator,
emergency fire pump and two fuel ol tanks will be included as part of the Project. There will be no new
switchers/breakers installed as part of this Project; as a result, there will be no sulfur hexafluoride (SF)

emissions associated with this Project.

Table 2-1 identifies the maximum potential air emissions associated with"the Project. Start-up emissions
for the engines as well as auxiliary equipment emissions are included in the emissions estimate in Table
2-1 as well. The potential air emissions of the new units are based on unlimited hours per year of
operation. The start-up emissions are based on 1,095 start-up events per year for each engine, The
maximum emissions from each operating load and scenario for the RICE was used to demonstrate the

maximum potential emissions for each pollutant.
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Table 2-1. Project Potential Emissions and PSD Significance Levels

Preliminary Estimated PSD Significance
Potential Emissions Levels
Pollutant® (Tons per Year [TPY])® (TPY)
NOy 36.7 40
CO 47.1 100
SO, 0.7 40
vOC 37.8 40
PM/PM,“/PM, " 28.4 25/15/10
COze 123,117 75,000
H,S0, Mist 0.1 7
Lead 22x10° 0.6

A NO, = nitrogen oxides; CO = carbon menoxide; SO, = sulfur dioxide;

VOC = volatile organic compound; PM= total particulate matter;

PM = particulate matter less than 10 microns in diameter; PM, s = particulate
matter less than 2.5 microns in diameter; CO,e = carbon dioxide equivalent
(greenhouse gases); H,80, Mist = sulfuric acid mist

% Numbers in bold indicate the PSD significance level is exceeded

€ Filterable plus condensable

As shown by the above table, the Project will result in emission increases above the significance level for
PM/PM,y/PM3; s and COe {greenhouse gases or GHG). Therefore, these pollutants will be subject to PSD

review.

The Project itself will not be a major source of HAPs (greater than 25 tons per year of total HAPs and
greater than 10 tons per year of any single HAP), but the combination of the Project with the facility’s
existing sources will be a major source of HAPs, Therefore, the Project will be reviewed as a major
source for National Emission Standards for Hazardous Air Pollutants (NESHAP) (40 Code of Federal
Regulations (CFR) Part 63) applicability.

This construction permit application is divided into the following sections:

e Part 1 — Executive Summary

e Part 2 — Introduction

e Part 3 — Project Description _

e Part 4 — Emissions Estimates (this section provides estimates of emissions associated with the
Project)

e Part 5 — Regulatory Review (this section identifies applicable state and federal air quality
regulations)

e Part 6 — Best Available Control Technology (BACT) Analysis
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e Part 7 — 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
meodeling results with applicable air quality regulations)

¢ Part 8 — Additional Impact Analysis (this section addresses other potential air quality-related

' impacts (i.e., growth, soil, vegetation, and visibility))

Construction permit application forms required by the Kansas Department of Health and Environment

(KDHE) are included in Appendix A of this application.

* ok & ok ok
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3.0 PROJECT DESCRIPTION

Midwest Energy is proposing to add three nominal 9.34-MW RICE and associated equipment at their
existing Goodman Energy Center Facility in Ellis County, Kansas. The existing Goodman Energy Center
has nine RICE (8.44 MW, each) and associated equipment on site, and is located approximately four
miles northwest of Hays, Kansas. Ellis County is currently designated as an attainment/unclassified area
for all criteria pollutants. See 40 CFR Part 81. The location of the Goodman Energy Center is shown in
Figure 3-1 (Appendix B). A scaled site layout showing the plant and equipment is shown in Figure 3-2
(Appendix B). A second scaled site layout showing the plant and fence line is shown in Figure 3-3
{Appendix B).

The Project will consist of three RICE with a nominal gross electrical output of up to 28 MW. Midwest
Energy proposes that each of the RICE will operate without restriction on utilization. The dew point

heater will be permitted for 8,760 hours annually because it will be operational whenever gas is flowing
to any of the engines. The emergency fire pump and emergency generator are proposed to operate up to
100 annual hours, and their use will be limited primarily to testing and maintenance. Table 3-1 displays
each of the emission units along with maximum operating hours per year. The Project will be major for

PSD based on potential emissions of PM/PM,/PM; s and greenhouse gasses (COse).

Table 3-1: Emission Units and Hours of Qperation for the Project

Number of Annual Hours
Emissions Unit Size Units Fuel of Operation
RICE 9.34 MW 3 Natural Gas 8,760 (each)
1 million British
Dew Point Heater thermal units per .
hour (MMBtu/hr) 1 Natural Gas 8,760
Emergency Fire
Pump 100 horsepower (hp) 1 Diesel 100
Emergency Diesel
(Generator 250 kilowatts (kW) 1 Diesel 100

3.1.1 RICE Engines and Emission Controls

The RICE will be natural gas-fired 20V348G Wirtsild engines. This additional generating capacity is
being constructed to meet the projected energy and capacity demands and to provide ancillary support for
substantial renewable energy resources proposed in the region. The three engines are being permitted to

operate unlimited hours annually.
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To control emissions of NOy, each engine will be equipped with selective catalytic reduction (SCR)
syste'ms' and lean-burn combustion systems. To minimize the emissions of SO,, H,SO4 mist and
PM/PM,;¢/PMs 5, the engines will be controlled through the use of low-sulfur/low ash fuels and good
combustion practices. Bmissions of CO and VOC will be controlled through the use of good combustion
practices as well as an oxidation catalyst (also referred to as a CO catalyst). | Greenhouse gas emissions

will be minimized with the use of efficient lean-burn engines and the use of natural gas fuel.

31.2 Dew Point Heater
A one MMBtu/hr dew point heater will be installed to maintain the temperature of the natural gas to the
engines, in compliance with the manufacturer’s recommendations for fuel quality parameters. Emissions

estimated for the dew point heater assume an annual operational schedule of 8,760 hours per year,

3.1.3 Emergency Fire Pump

An emergency fire pump will be installed for use in case of fire. The emergency fire pump may be tested
each week to confirm that it is working properly. The fire pump will have a maximum output of 100 hp
and will be operated solely on ultra-low sulfur diesel. Midwest Energy expects to operate the emergency
fire pump for up to 100 hours annually for testing and maintenance purposes, and therefore requests an

administrative limitation on its routine hours of operation,

3.1.4 Emergency Generator

An emergency generator will be built to support the plant safety and control features in case of a power
interruption. The emergency generator will have a maximum power output of 250 kW and will be
operated solely on diesel fuel. Midwest Energy expects to operate the emergency generator for up to 100
hours annually for testing and maintenance purposes, and therefore requests an administrative limitation

on routine hours of operation for this equipment.

3.1.5 Fuel Oil Storage Tanks

The project will include two small diesel storage tanks, one 20 gallon tank to provide fuel to the
emergency fire pump and one 200 gallon tank to provide fuel to the emergency generator. The tanks will

be equipped with an exhaust vent system that minimizes vapor discharge to the atmosphere.

I 3
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4.0 EMISSIONS ESTIMATES

Alr pollution emissions result from the combustion of natural gas in the RICE, and from operation of the

dew point heater, emergency fire pump, emergency generator, and two fuel oil storage tanks,

4.1 Emission Sources

Emissions from the Project will originate from the RICE and auxiliary equipment. Figure 4-1 and Figure
4-2 present a RICE process flow diagram and auxiliary equipment flow diagram for the Project,
respectively. Each emission point is discussed in more detail below. Procedures for estimating emissions

are also discussed below. The emission calculations are included in Appendix C.

4.1.1 Engine Emissions Calculation Method

Emissions from the RICE are dependent on the ambient temperature conditions and the RICE’s operating
load. To account for representative seasonal climatic variations, the potential emissions from the RICE
were analyzed at 40, 75, and 100 percent load conditions. The projected emissions were based on data

- provided by the RICE manufacturer (Wértsild) and/or from AP-42 emission factors. Detailed calculations

of the engines’ emissions are provided in Appendix C.
The following conservative assumptions were used to determine potential emissions from the Project:

¢ Emissions are based on normal operation and start-up. Two scenarios were considered:
maximum emissions for 40 percent to 100 percent load operation for 8,760 hours per year and
maximum annual startup emissions plus full load operation for the remainder of the year.

e Start-up emissions are based on the start-up profiles (assumes 30 minutes per start-up) and 1,095

~ start-up events per year per engine -

e CO emissions are based on the vendor’s maximum guaranteed emissions rate with an oxidation
catalyst of 2.67 pound per hour (Ib/hr) per engine for loads of 40 percent and greater

e  PM/PM,/PM; s emissions are based on an estimated maximum emission rate of 2,10 1b/hr per
engine for loads of 40 percent and greater; primary emissions from the combustion of natural gas
fuel for PM, PM,,, and PM, s are assumed to be the same

e NO, emissions are based on the manufacturer’s maximum guaranteed emission rate of 1.45 Ib/hr
per engine equipped with SCR for loads of 40 percent and greater

e SO, emissions are based on the sulfur content of the pipeline guality natural gas fuel and an

estimated maximum emission rate of 0.05 Ib/hr per engine for loads of 40 percent and greater
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¢  VOC emissions are based on an estimated maximum emission rate of 2.67 Ib/hr per engine for
loads of 40 percent and greater -

¢ CO,e emissions are based on vendor data for carbon dioxide (CO;); methane (CH,) and nitrous
oxide (N,O) were calculated using 40 CFR Part 98 emission factors, and ratioed with their

appropriate CO, equivalency ratio and summed to obtain CO.e

Based on these assumptions, the maximum expected hourly emission rates for each RICE engine are
shown in Table 4-1.

Table 4-1. RICE Maximum Expected Hourly Emission Rates

PM/ H.SO
Pollutant NOy co PM« | VOC | SO, 2°~4 | COse | Lead
PM Mist
25

Emission Rate Per

Engine (Ib/hr)* 1.45 2.67 2.10 2.67 0.05 0.01 9,330 --

ABxcludes start-up emissions

4.1.2 RICE Start-Up/Shutdown Emissions Calculation Method

Potential start-up emissions are based on the manufacturer’s start-up profile and 1,095 start-up events per
year per engine. Start-up events are assumed to take up to thirty minutes, after which control
technologies will be fully functional. Potential start-up emissions for the combustion engines are shown

in Table 4-2. Detailed calculations of the potential start-up emissions are provided in Appendix C.

Table 4-2. ' Potential Combustion Engine Start-up and Shutdown Emissions

Start-up Plus
' Shutdown
Pollutant :gft;‘r;'iw: iblShE;Z?:;n per Emissions per
' Engine
(TPY)*
NO, 11.2 0.062 12.1
CO 8.4 0.026 15.6
PM/PMID/PMZ_S_ 1.5 0.062 28.3
voC 2.9 0.033 12.6
S50, 0.05 0.05 0.24
H,80, Mist - - 0.03
COse 2,171.7° 6.8" 39,423

Based on 1,095 start-ups and 1,095 shutdowns per year per engine
® CO, tv/start-up and shutdown only
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Normal operation has higher emissions than shutdown. Therefore, total emissions on an annual basis
include the maximum number of start-ups, with the remaining hours assumed to be full load operation, as

both of those cases result in greater emissions than does a shutdown condition.

4.1.3 HAP Emissions Calculation Method

The addition of the Project to the existing facility will make the Goodman Energy Center a major source
of HAPs (greater than 25 tons per year of total HAPs and greater than 10 tons per year of any single
HAP).> The calculation of total HAP emissions from the RICE and associated equipment combined with

the existing equipment is provided in Appendix C.

414 Dew Point Heater Calculation Method .

A one MMBtuw/hr dew point heater will be installed at the facility to regulate the temperature of natural
gas fuel. Emissions for the dew point heater are estimated using AP-42 emission factors’ and an assumed
annual operation schedule of 8,760 hours per year. Detailed.calculations of the dew point heater

emissions are provided in Appendix C.

41.5 Emergency Fire Pump Calculation Method

One fire pump will be installed on-site to handle fire suppression for the facility. The fire pump will
combust ultra-low sulfur diesel and will have a maximum power output of 100 hp. An annual testing and
maintenance schedule of 100 hours is assumed for the fire pump. Emissions for this unit are estimated
based on New Source Performance Standards (NSPS) emission rates for NOx, CO, and PM/PM,o/PM_ s,
while all other pollutant emissions are estimated using AP-42 emission rates. The CO,e emission
factors (for CO,, CH,, .and N-0) from the EPA .Mandatory Greenhouse Gas Reporting Rule (40 CFR Part
98) are used to estimate CO,e emissions. Detailed calculations of the fire pump emissions are provided in

Appendix C.

41.6 Emergency Generator Calculation Method
One 250-kW emergency generator will be installed to support the engines in case of a power interruption;
the generator will be fired solely with ulfra-low sulfur diesel. An annual testing and maintenance

schedule of 100 hours is assumed for the emergency generator. Emissions for this unit are estimated

* All sources of HAPs that are not major sources are categorized as “area” sources.
¥ AP-42 Section 1.4, Natural Gas Combustion (7/98)

* Firg pumyp limits (40 CFR 60 Subpart IIII Table 4)

* AP-42 Section 3.3, Gasoline And Diesel Indhustrial Engines (10/96)
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based on NSPS emission rates® for NOx, CO, and PM/PM,/PM,; 5, while all other pollutant emissions are
estimated using AP-42 emission factors’. The CO,e emission factors (for CO,, CHy, and N>0) from the
EPA Mandatory Greenhouse Gas Reporting Rule (40 CFR Part 98) are used to estimate CO,e emissions.

Detailed calculations of emergency generator emissions are provided in Appendix C.

4.1.7 Diesei Fuel Oil Tanks Calculation Method

Two fuel oil storage tanks will be installed to store ultra-low sulfur diesel as defined in Part 5. Emissions
are estimated for the storage tanks using the EPA TANKS emission software. Detailed calculations of the

fuel oil storage tank emissions are provided in Appendix C.

L S

® Generator limits (40 CFR 60.4202(a)(2) and 40 CFR 89.112)
7 AP-42 Section 3.3, Gasoline And Diesel Indusirial Engines (10/96)
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5.0 REGULATORY REVIEW

The Project is subject to various federal and state air regulations, Part 5 of this application contains a
discussion of the PSD regulations, applicable NSPS, applicable NESHAPS for Source Categories, and
applicable Kansas Administrative Code (K.A.R) provisions. Where applicable, reference to general

limitations is provided when there is no specific requirement that applies to an emission source.

In certain instances there are multiple regulatory requirements. For instance, where a BACT emission
limitation is established, it will be at least as stringent as a companion NSPS limitation. In each situation
it is understood that compliance with the most restrictive requirement will demonstrate compliance with

all other less stringent reguirements.

5.1 PSD Regulations

PSD review is required for all criteria pollutants that will be emitted above significant levels in
accordance with K.A.R 28-19-350 and 40 CFR 52.21 as revised on July 1, 2007. PSD review consists of
the following:

e A BACT analysis
¢ An air quality analysis
e An analysis of additional impacts on visibility, soils, vegetation, and growth in the area of the

Project
Three criteria were evaluated to determine PSD applicability:

1. Whether the Project is sufficiently large (in terms of its emissions) to be a “major” stationary

source or “major” modification.
2. Whether the Project will be located in a region designated as “attainment” or “unclassified.”

3. Whether the pellutants to be emitted from the Project exceed the significant emission levels set
forth at K.A.R 28-19-350 (f)(1).

The pollutants that are subject to PSD requirements per Kansas rules are PM, PM g, PM; 5, and COse.
The definition of a “major stationary source” is established at K.A.R 28-19-16a. The existing Goodman
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Energy Center is considered a major stationary source due to greenhouse gas emissions.® The Project
emissions will exceed the PSD significance levels for some PSD pollutants; thus satisfying the first

criteria for PSD applicability.

The Project is located in an attainment/unclassified area for all criteria pollutants and therefore is subject

to PSD review.

The maximum potential emissions from the Project are listed in Table 5-1, which includes start-up

emissions from the RICE.

Table 5-1. Project Potential Emissions and PSD Significance Levels

Preliminary Estimated PSD Significance
Potential Emissions Levels
Pollutant® (TPY)A (TPY)
NOy 36.7 40
CO 47.1 100
SO, 0.7 40
\Yeole 37.8 40
PM/PM,%/PM, 5 28.4 25/15/10
COse 123,117 75,000
H,S0, Mist 0.1 7
Lead 22x 107 0.6

*Numbers in bold indicate the PSD significance level is exceeded
B Filterable plus condensable

PSD regulations require that the following issues be addressed:

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

e Demonstration that the potential increase in emissions will not cause or contribute fo an
exceedance of the National Ambient Air Quality Standards (NAAQS), or a PSD Class II
increment consumption allowance

e Analysis of the impairment, if any, to visibility, soils, vegetation, and growth in the area

¥ Midwest Energy currently has a Title V permit application under KDHE’s review for the conversion of the existing
facility to a major source due to the new GHG emission regulations.
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5.2 New Source Performance Standards
The Project will be subject to the applicable NSPS standards’ that are identified below. A description of

the Midwest Energy compliance plan to meet each standard 1s included.

40 CFR Part 60, Subpart JJJJ
Subpart JJJJ—Standards of Performance for Stationary Spark Ignition Internal Combustion Engines
became effective March 18, 2008. The Wirtsild RICE engines are subject to Subpart JITJ.

RICE Engines Emission Standards

The RICE are subject to the NSPS Subpart JIIJ limits for non-emergency spark ignited natural gas
engines greater than 500 hp manufactured after July 1, 2010. The applicable limits are:

e 1 gNO/hp-hr (82 parts per million by volume, dry (ppmvd) at 15 percent O,)
e 2 g CO/Mhp-hr (270 ppmvd @15 percent O,)
o 0.7 g VOC/hp-hr (60 ppmvd @ 15 percent O,)

The RICE will satisfy these requirements.

40 CER Part 60, Subpart I1il

Subpart ITIT (§60.4200 et seq.) applies to stationary compression ignition internal combustion engines and
the manufacturers and/or owners and operators of these engines. For purposes of this application, Subpart
III is applicable to the emergency fire pump and emergency generator. Both the emergency fire pump
and emergency generator will meet the definition of “emergency stationary internal combustion engine”
under this subpart. For purposes of estimating potential emissions associated with the emergency fire
pump and emergency generator, Midwest Energy proposes a 100-hour-per-year-per-engine non-

emergency use limitation for required testing and maintenance.

Emergency Fire Pump Emission Standards

The emergency fire pump will be certified in accordance with the limits in 40 CFR 60.4202(d), which

refer to the emission standards of Table 4 of Subpart ITIT, If the fire pump is model year 2010 or greater,

then the limits are as follows for engines in the 100 to 175 hp range (Table 4 of Subpart IITI of Part 60):
s 3.0 gram per horsepower hour (g/hp-hr) for NMHC plus NO,

40 CFR Part 60 and K.AR 28-19-720
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e 3.7 g/hp-hr for CO
e (.22 g/hp-hr for PM

Emergency Generator Emission Standards
The emergency generator will be certified in accordance with the limits in 40 CFR 60.4202(d), which
refer to the emission standards of Table 1 of 40 CFR 89.112. I the emergency generator is model year
2006 or greater, then the limits are as follows for engines in the 225 to 450 kW range (Table 1 of 40 CFR
89.112):

o 4.0 gram per kilowatt hour (g/’kW-hr) for NMHC plus NO,

e 3.5 g/kW-hr for CO

e 0.20 g/kW-hr for PM

Diesel Fuel Requirements

Pursuant to 40 CFR 60.4207(b}, owners and operators of CI ICE subject to Subpart ITIT with a

displacement of less than 30 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. 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
1inﬁted to a minimum of 40 and the maximum aromatic content is limited to 35 volume percent.

Midwest Energy will be subject to the applicable requirements of this rule for the emergency fire pump

and emergency generator.

5.3 National Emission Standards for Hazardous Air Poliutants (NESHAP) and
Maximum Achievable Control Technology (MACT)

The NESHAP contained in 40 CFR Part 63 are adopted by reference in K.A.R 28-19-735. NESHAP are
emis-sions standards set by EPA for particular source categories. The NESHAP require the maximum
degree of emission reduction of certain HAP emissions that EPA determines to be achievable. These
Maximum Achievable Control Technology (MACT) standards are adopted by reference in K.A.R 28-19-
750.

The following MACT standards are applicable to the Project.

Subpart ZZ7.7,
The Stationary RICE MACT is applicable to stationary RICE at both major and area sources of HAP

ernissions.
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The RICE are spark ignition four-stroke-lean-burn (4SLB) stationary RICE and will be an affected source
under Subpart ZZZ7. Based on the classification as 4SLB engines with a site rating of more than 500 hp
which is located at a major source of HAP emissions pursuant to 40 CFR 63.6600(b), the engines must
comply with the emission limitations in Table 2a of the subpart. The engines must reduce CO emissions
by 93 percent or more or limit the concentration of formaldehyde in the exhaust to 14 ppmvd or less at 15

percent O,. The engines will have CO catalysts installed that will achieve 93 percent reduction of CO.

The emergency generator and emergency fire pump will be affected sources under Subpart ZZZZ. The
engines will be subject only to the requirements of 40 CFR 60 Subpart I1II based on their classification as
a new emergency stationary RICE with a site rating of less than or equal to 500 brake hp located at a

major source of HAP emissions pursuant to 40 CFR 63.6590(c)(6).

The RICE, emergency generator, and emergency fire pump will comply with the applicable requirements

of this rule.

Subpart DDDDD

The Boiler MACT is applicable to industrial, commercial, or institutional boilers and process heaters

located at a major source of HAP.

The Project includes a one MMBtu/hr natural gas-fired dew point heatér. According to the Boiler MACT,
the dew point heater falls under the definition of a process heater and therefore is an affected source under
Subpart DDDDD. Under this subpart natural gas-fired process heaters less than five MMBtu/hr are

required to complete a tune up on the unit every five years.
The dew point heater will comply with the applicable requirements of this rule.

5.4 Kansas Air Quality Standards and Regulations
This section describes the regulations which apply to the Project as set forth at K.AR. 28-19.

K.A.R 28-19-31 Emission Limitations for Indirect Heating Equipment

The dew point heater will be subject to the emission limitation in K.A.R 28-19-31(a) and K.A.R 28-19-
31(b)(2). Particulate emissions from the dew point heater are limited to 0.6 Ib PM/MMBtu (K.A.R. 28-
19-31(a}). The visible contaminant emissions from the dew point heater will be limited to 20 percent

(K.AR. 28-19-3(b){2)). The dew point heater will comply with the applicable requirements of this rule,
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K.AR 28-19-300 to 304 Construction Permits and Approvalis; Applicability
Midwest Energy will submit the required application and fees to obtain a construction permit from KDHE

before commencing construction of the Project.

K.AR 28-19-350 Prevention of Significant Deterioration (PSD} of Air Quality
A PSD evaluation has been compléted for all regulated NSR pollutants that will be emitted from the
Project (NO,, SO,, CO, VOC, PM, PM,y, PM; 5, H,SO, mist, hydrogen sulfide, fluorides, total reduéed
“sulfur, reduced sulfur compounds, CO,e and lead). Part 6 of this application contains BACT analyses for
each pollutant that exceeds its PSD significance level (state or federal). Part 7 of this application contains
ar dispersion modeling analyses for each PSD-subject pollutant, and Part 8 of this application contains
additional impacts analyses for the PSD-subject pollutants. Emissions of NOx, CO, VOC, lead, SO,,
hydrogen sulfide, fluorides, and H,SO, mist resulting from the Project will not exceed their respective

significance levels; therefore, these pollutants are not subject to PSD) review.

K.A.R 28-19-500 to 518 Operating Permit; applicability

Midwest Energy will obtain a Class I (Title V) operating permit for Goodman Energy Center in
accordance with the provisions of K.AR 28-19-510. (Midwest Energy currently has a Title V permit
application under KDHE's review for the conversion of the existing facility to a major source due to the

new GHG emission regulations.)

K.A R 28-19-645 Opening Burning Prohibited
Midwest Energy will not conduct open burning at Goodman Energy Center except for the limited

purposes of providing fire training (K.A.R 28-19-647(c)(2)).

K.A.R 28-19-650 Emissions Opacity Limits

The opacity of visible emissions from the emission sources at the Goodman Energy Center may not
exceed 20 percent opacity per K.A.R 28-19-650(a)(3). The Project’s emission points will not cause
greater than 20 percent opacity,

5.5 Mandatory Reporting of Greenhouse Gases - 40 CFR Part 98
40 CFR Part 98 requires facilities that emit 25,000 metric tons or more per year of greenhouse gases to
submit anmual reports to EPA. Goodman Energy Center will exceed the reporting threshold. Therefore,

Midwest Energy will report GHG emissions as required.
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56 NAAQS
As noted above, Part 7 of this application discusses the ambient air quality analysis and dispersion
modeling that has been performed for the Project. That analysis and modeling demonstrate that the

Project will not cause or contribute to a violation of any NAAQS.

5.7  Other Ambient Air Quality Standards

Recent Federal Land Manager (FLM) proposed guidance advises, in the course of a PSD application, an
assessment of air quality impacts at Class I areas if a proposed major source is located within a certain
distance of the Class I area. The nearest Class 1 area to the Goodman Energy Center site is the Wichita

Mountains Wilderness located approximately 455 kilometers south.

The maximum total emissions of the pollutants that contribute to visibility impairment are less than ten
times the distance to the Wichita Mountains Wilderness. In accordance with proposed Federal Land
Managers' Air Quality Related Values Work Group (FLAG) guidance, a Class I visibility analysis is not
required. Nonetheless, a visibility analysis using VISCREEN has been performed on two Class 1T areas

and is presented in Part 8 of this application.
The PSD Class I and Class I Increment analyses can be found in Part 7 of this application,

5.8 Additional Impact Analysis -

The potential impact of the Project on soils, vegetation, and visibility has been considered as part of the
PSD process. In addition, a growth impact analysis has been included to quantify growth resulting from
the construction and operation of the proposed project and assess air quality impacts that would result
from that growth, The construction and operation of the Project at Goodman Energy Center is not
expected to have a detrimental effect on plants, soils, or visibility. The project would not increase
industrial, commercial, or residential growth in the vicinity and therefore emissions would not
significantly increase due to growth-inducing effects of the facility. A full analysis of these impacts is set

forth in Part 8 of this application.

5.9 Non-Applicable Regulations and Guidance
Certain regulations and guidance that might be expected to be applicable in facilities of similar design to
the Project are nonetheless not applicable because of fuel choices, size, and other reasons attributable to

geography or physical location. These are as follows:

¢ 40 CFR 60 Subpart Kb— This NSPS regulation is not applicable because the fuel oil

storage tank capacity is less than 75 cubic meters.
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e 40 CFR 60 Subpart TTTT— This NSPS regulation, as proposed, is not applicable because the
proposed standards apply enly to all individual electrical utility generating units with a
nameplate capacity of 25 MW or more that commence construction after April 13, 2012,

s K.AR 28-19-20 Particulate Matter Emission Limitations, This regulation applies only to the
transfer or processing of solid materials; it does not apply to gaseous fuels.

e K.A.R28-19-65 VOC Liqguid Storage in Permanent Fixed Roof Type Tanks. This regulation is
not applicable because the fuel oil storage tank capacity is less than 40,000 gallons.

e 40 CFR PART 75 — The Acid Rain provisions of the Clean Air Act are not applicable because
each affected engine meets the new unit utility exemption of 40 CFR 72.7(a). Therefore, in
accordance with the applicable Acid Rain regulations, Midwest Energy will submit the new unit

exemption application forms before operation commences.

* %k % % K
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6.0 BEST AVAILABLE CONTROL TECHNOLOGY ANALYSIS

Per K.AR. 28-19-350, an owner of a facility applying for a PSD construction permit must perform a
BACT analysis for each regulated NSR pollutant for which there would be a significant net emissions
increase at the stationary source. This requirement applies to any proposed emissions unit at which a net
emissions increase in the air pollutant would occur as a result of a physical change or change in the

method of operation in the emissions unit.

As can be seen in Table 2-1, the Project is subject to PSD review for PM/PM,/PM, 5, and CO»e
(greenhouse gases).

Therefore, a BACT analysis was performed for each of these pollutants. A summary of the selected
control technologies and the associated BACT emission limitations for the RICE is presented in Table
6-1.

Table 6-1. Summary of BACT Results: RICE

E B_ACT Equivalent
mission Emissions®
Limitation (g/hp-hr) Averaging
Pollutant ~ Control Technology (Ibthn)® - 9/hp Time
PM,o/PM/ Combustion Controls and Low Ash 210 0.164 3-hr
PM, 5 Fuels
Use of Efficient Lean-Burn Engines,
Use of Natural Gas, and Maintain
COz Efficiency of Engines Through 9330 373 Annual
Maintenance Procedures

Maximum engine emission rate under steady state conditions unless otherwise noted.
® Bquivalent emissions in g/hp-hr for loads of 40% and higher are shown for comparison to the RBLC emission
rates purposes only. These are not proposed as BACT emission limitations,

Table 6-2 displays the BACT results for the auxiliary equipment (dew point heater, emergency fire pump

and emergency generator).
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Table 6-2. Summary of BACT Results: Auxiliary Equipment

BACT Emission

Pollutant Emissions Unit Limiting Systems and Controls Limitation
pound per
Dew Point Heater Combustion Control : 0.0075 million Brl.t ish
_ thermal units
PM; 5 Emergency Generator Combustion chgglﬂ and Low Ash 0.15 ghp-hr

Combustion Controls and Low Ash

Emergency IFire Pump Fuel 0.22  g/hp-hr
. Use of Clean Fuels, Maintaining and
Dew Point Heater Tuning the Heater, Recordkeeping
Selection of the Most Efficient
COse Emergency Generator Engines that Meet the Applicant’s N/A

Project Needs

Selection of the Most Efficient
Emergency Fire Pump Engines that Meet the Applicant’s
Project Needs

6.1 PSD BACT Process

6.1.1  The “Top-Down” Process

As part of the permitting process, a major stationary source needs to prepare a BACT analysis in
conjunction with a PSD permit application. While there is no legal requirement to perform the BACT
analysis utilizing a specific criteria or process, EPA has developed guidance that establishes a five-step

“top down” BACT process/methodology.

For purposes of this application, Midwest Energy has conducted its BACT analysis consistent with EPA’s
top down approach, which consists of the following steps for each pollutant to be emitted from each

source:

Step 1 - ldentify all potential control technologies
Step 2 — Determine technical feasibility (of potential technologies)

'® 1.8, Environmental Protection Agency. New Source Review Workshop Manual — Draft. North Carolina: Office of Air
Quality Planning and Standards, 1990.
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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 | — 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.

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

of each control option identified in Step 1 is evaluated with respect to the 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.

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 of each
such option are taken into account and the technology for control of emissions of the pollutant is selected

at Step 4.

Step 5 — Select BACT. The BACT emission limitation determination is made at Step 5.

6.1.2 General Principles

The BACT analysis for the Project is also based on the following concepts:

e There is no single prescriptive approach to determining the appropriate control technology and
emission limitation for a given project

e  BACT does not redefine the facility as proposed (including fuels)
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o The control technology must be available and feasible for this specific project
e Emission limitations are defined on a “case-by-case” analysis that considers site specific factors

e Emission limitations must be “achievable” on a long-term, day in and day out, basis

There 1s no prescriptive approach to performing a case-by-case control technology and emission
limitation analysis. PSD permitting authorities determine emission limitations on a case-by-case basis.
These case-by-case determinations must take into account source-specific and site-specific characteristics.
This is not a “cookie-cutter” approach, and there is no single right answer to determining either the
appropriate control technology or the appropriate emission limitation for a specific source or for a specific

pollutant.

KDHE is not required to sét any emission limitation at the most stringent emission limitation that has
been demonstrated by a facility using similar emissions control technology. Similarly, an emission
limitation does not need to be set at the most stringent emission limitation found in another permit.
Rather, KDHE has the authority and the ability to evaluate and determine the proper control techﬁolegies
and emissions limitations for a particular project based dn project-specific factors, including location.
The BACT process does not require that each determination establish an emission limitation that is equal

to or more stringent than the most stringent previous determination.

Further, in establishing emission limitations, KDHE must confirm that those limitations are achievable by
the specific facility that is subject to them: (1) over the life of the facility; and (2) during all operating
conditioné, 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 a permit holder to comply on a
continuous basis. Emission limitations are not required to be based on the lowest emissions rate or
highest control efficiency ever documented by a similar facility for a short-term period. The emission
limitations must account for a full range of operating conditions and the inherent variability of complex

fuel combustion and air pollution control systems.

In order to be considered in the BACT process, a control technology must be commercially available (i.e.,
it must be offered for sale at commercial scale through commercial channels). Permit applicants are not
required to explore Research & Development projects to determine whether or not a particular technology
is potentially feasible. In addition, in order 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.
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In its March 2011 guidance, FPA affirmed that a BACT review for a project should not operate to
redefine the project. “EPA has recognized that a Step 1 list of options need not necessarily include
inherently lower polluting processes that would fundamentally.redeﬁne the nature of the source proposed
by the permit applicant. BACT should generally not be api)lied to regulate the applicant’s purpose or
objective for the proposed facility.” The March 2011 guidance continues, “The ‘redefining the source’
issue is ultimately a question of degree that is within the discretion of the permitting authority.” Similarly,
EPA’s March 2011 “Guidance for Determining Best Available Control Technology for Reducing Carbon
Dioxide Emissions from Bioenergy Production” states, “However, while Step 1 is intended to capture a
broad array of potential options for pollution control, this step of the process is not without limits. EPA -
has recognized that a Step 1 list of options need not necessarily include inherently lower polluting
processes that would fundamentally redefine the nature of the source proposed by the permit applicant,

- BACT should generally not be applied to regulate the applicant’s purpose or objective for the propésed
facility.”

6.1.3 GHG BACT Process

Based on EPA GHG Guidance," the GHG BACT process is similar to the PSD BACT process
summarized above. Potential control strategies are identified at Step 1 and technologically infeasible
options are then eliminated at Step 2. The remaining technically feasible control technologies are ranked
at Step 3. The most effective control technologies from an environmental, energy, and economic
perspective are evaluated and the most appropriate control technology is selected at Step 4. Finally, the
BACT emission limitation is made at Step 5. The general principles of PSD BACT analysis discussed
above are equally applied to the GHG BACT process.

6.2 BACT Technology and Emission Limitations for Similar Units

The first step in the “top-down” BACT process is the identification of poténtially available control
technologies. A good source of information on such technologies is EPA’s RACT/BACT/LAER
Clearinghouse (RBI.C) database maintained on EPA’s Technology Transfer Network website at

www.epa.gov/tin/catc. This database includes recent BACT determinations for similar projects.

Advanced queries of the database were conducted to identify control technology determinations from

January 2003 to October 2013 for sources similar to the RICE to be used for the Project. Queries were

"' PSD and Title V Permitting Guidance for Greenhouse Gases, U.8. EPA, Office of Air Quality Planning and Standards, March
2011. .
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also made for the Project’s auxiliary equipment for the same time period. The results of the RBL.C

queries can be found in Appendix D in Tables D1 to D3.

To identify previous control technology determinations for comparable sources, two types of queries were
run for each set of operational modes. The first query was a “basic search” in which the RBLC database

was searched for:

e Internal Combustion Engines (>500 hp), 17.130 — Natural gas combustion

In addition to the RBLC database search, other known RICE electric generating unit (EGU) projects that
are known by Midwest Energy and permitted (but filed under a different category in the RBLC) were
located within the RBLC and included in the tables as well. All known projects that used natural gas
engines of similar engine size (4-10 MW) and were subject to PSD review were included in the RBLC
search. To the extent practicable, clearly non-applicable projects were removed from the RBLC tables
presented in this application. For example, the folowing process types are incorrectly used in the RBLC

to identify internal combustion engine projects; therefore, these categories were also examined:

¢ Boilers (>250 MMBtu/hr), 11.310 - Natural gas combustion
¢ Combined Cycle Combustion Turbines (<25 MW), 15.210 - Natural gas combustion

Additionally, the most recent and relevant pémﬁt for comparison to this application is Mid-Kansas
Electric, I.1.C’s Rubart Station PSD air permit issued by KDHE in January 2013, Although Rubart
Station’s permit is for Caterpillar engines (this Project proposes to use Wirtsild engines), the projects are
very similar and Rubart Station BACT limits have been included in this BACT analysis. It should be
noted, however that the Caterpillar engines are 10 MW (the Project engines are 9.34 MW) and the
guaraﬁtees available for the two engines are very different, even though they both utilize SCR and

oxidation catalysts.

Permitted BACT emission rates for other internal combustion engines have been compared to the RICE to
be used in the Project. The best comparison is made to other turbo-charged, four-stroke, lean-burn
machines (turbo charged, as opposed to naturally aspirated). However, differences in size (MW) and
speed (revolutions per minute (rpm)) of some other permitted engines makes such units dissimilar to the
Project RICE. EPA’s RBLC provides insufficient data to determine if other permitted machines are
indeed turbo-charged, four-stroke, lean-burn engines. Most of the RBLC-listed machines are slow speed,
gas-compression machines or higher speed, non-turbo machines. These differences must be taken into

account when comparing the RICE to be used in this Project to other previously-permitted engines. Of
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the vendors and engines that are commercially available, Wirtsild, Jenbacher, and Caterpillar
manufacture and sell natural gas-fired reciprocating engines that are appropriate for this Project.
However, only Wirtsild has permitted and operated units of this size that are natural-gas fired. Permits
for projects that include similar-sized Wirtsild RICE and the Rubart CAT RICE have been collected by
Midwest Energy. The Wiirtsild permitted emission rates are listed in Table 6-3, below. These projects

represent the most applicable technology that is similar to this Project.

Table 6-3. Emission Rates for Engines Similar to Project Engines at Full Load (g/hp-hr)
Plant State No, | cot | voch | Phe
Western 102 Nevada 0.054 0.087 0.087 0.094
Plains Iind 2 Colorado 0.059 4.000 1.000 0.102
Goodman Kansas 0.097 0.097 0.097 --
Humboldt California 0.064 0.086 0.106 0.075
Pearsall ~ Texas 0.087 | 0.308 0.308 0.181
Antelope Texas 0.052 0.096 0.157 0.075
Lea County New Mexico 0.054 0.104 0.104 0.080
Woodland 3 California 0.053 0.084 0.074 0.052
Hutchinson Minnesota 0.030 0.746 0.299 0.082
Quail Brush California 0.048 0.057 . 0.057 0.050
Greenville Electric Texas 0.086 0.308 0.308 0.181
Is‘gféa(ngjfei‘i‘ﬁ;"; Kansas 007 | 0.3 0.20 0.044

AThe values are originally given in different units and here converted to similar units for comparison
purposes (rounded to integral values). Also, many of these plants were not subject to PSD review. All
units have CO catalysts and SCR, except for Hutchinson which does not have a CO catalyst. Note that
emissions levels vary based on engine size, type and location.

6.3 New Source Performance Standards

6.3.1  Subpart JJJJ

Subpart J11J—Standards of Performance for Stationary Spark Ignition Internal Combustion Engines
became effective March 18, 2008."> The RICE engines are subject to the NSPS Subpart JJJJ limits for

12 “Standards of Performance for Stationary Spark Ignition Internal Combustion Engines,” Title 40 Code of Federal Regulations,
Part 60, Subpart 171J. 2011 ed.
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non-emergency spark ignited natural gas engines greater than 500 HP manufactured after July 1, 2010.

The applicable emission limitations are listed in Section 5.2.
All BACT emission limitations for the Project are more stringent than the applicable NSPS.

6.4 BACT for Particulate Matter (PM/PM4,/PM. 5) — RICE

6.4.1 STEP 1. Identify Potential Confrol Strategies

PM/PM,4/PM; 5 emissions from natural gas combustion sources consist of several components: a) inert
contaminants in natural gas; b) sulfates from fuel sulfur or mercaptans used as odorants, ¢) dust drawn in
from the ambient air, and d) particulate 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.

Because of their extremely low particulate concentrations and resulting large costs per ton of particulate
matter removed, post-combustion controls, such as electrostatic precipitators (ESPs) or baghouses, have
not been apphied to commercial gas-fired engines. In addition, no vendors of the RICE to be used for the
Project have identified any similar engines that have particulate control devices. Therefore, the use of
ESPs and baghouse filters are both technically infeasibie and do not represent an available control

technology.

In the absence of add-on controls, the most effective control method demonstrated for gas engines is the
use of low ash fuel, such as natural gas, and combustion controls. This was confirmed by a survey of the
RBLC database (Table D-1) which disclosed no add-on PM/PM,/PM; 5 control technologies for the RICE
to be used for this Project. Because proper combustion control and the firing of fuels with negligible
or zero ash content (such as natural gas) are the only control methods, they are BACT for the

RICE. Further control technology is not necessary or appropriate.

6.4.2 STEP 5. PM/PM/PM,s BACT Emission Limitation

The use of low ash fuels and good combustion control will limit steady state PM/PM,o/PM, semissions to
2.10 1b/hr, based on the guarantees from RICE engiﬁe vendors, Therefore, the BACT emission
limitation for PM/PM,,/PM,; emissions from the RICE is 2.10 1b/hr. This limitation includes both
filterable and condensable PM/PM,,/PM, 5 emissions.
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6.5 BACT for Greenhouse Gases (GHG) - RICE

6.5.1 Introduction
As of January 2, 2011, EPA required the States to begin permitting GHG emissions from major sources in

concert with EPA’s June 3, 2010, Tailoring Ruie.

In March 2011, EPA finalized guidance to assist permit writers and permit applicants in addressing the
PSD and Title V permitting requirements for GHGs. " This guidance document: (1) describes, in general
terms and through examples, the reqﬁirements of the PSD and Title V permit regulations; (2) reiterates
and emphasizes relevant past EPA guidance on the PSD and Title V review processes for other regulated
air pollutants; and (3) provides additional recommendations and suggested methods for meeting the

permitting requirements for GHGs to be considered by the States, which are illustrated by examples.

6.5.2 Summary of GHG BACT - RICE
The following is BACT for GHG emissions from the RICE:

1. Use of lean-burn, four-stroke, internal combustion engine generating technology to generate up to
9.34 MW while maximizing the greatest amount of “economic dispatch” power from each unit of
fuel combusted

2. Use of natural gas as the only fuel in the RICE

6.5.3 STEP 1 and STEP 2. identify Potential Control Strategies and Eliminate
Technologically Infeasible Options |

Steps 1 and 2 of the top-down method are presented together in this analysis. Table D-2 in Appendix D
presents the GHG BACT determinations for similar sources. No controls other than energy efficiency are
listed in the RBLC. Table 6-4 summarizes the potentially available control technologies for GHG and

those that have been eliminated and/or included for consideration as BACT for the project.

13 See PSD and Title V Permitting Guidance for Greenhouse Gases, U.S. EPA, Office of Air Quality Planning and Standards,
March 2011.
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Table 6-4. Summary of Potential GHG Control Technologies

GHG Technology Evaluation Status
Add-on GHG controls : Considered (Not Feasible)
Good combustion design Considered and Applied
VOLUNTARY CONSIDERATIONS
Inherently lower-emitting GHG processes, practices, Considered and Applied
or designs
Renewable energy technology (solar or wind) Considered (Not Feasible)
Alternative generating technologies Considered (Not Feasible)
Alternative fuels Considered (Not Feasible)
Energy efficiency Considered and Applied
Carbon capture and sequestration (CCS) Considered (Not Feasible)

Unlike other regulated air pollutants, which can be reduced by controlling the combustion process or
through addition of add-on controls, there is at this time no corresponding way to reduce the amount of
CO, generated during combustion, as CO; is an inherent product of the chernical reaction between the
fuel and oxygen in which it burns. As such, the only way to reduce the amount of CO, generated by a
fuel-burning power plant is to design and operate it through the use of the most efficient generating

technologies for the anticipated load requirement.

Emissions of CO, during fossil fueled combustion are strongly correlated to the amount of carbon in the
fuel stream. As stated above, a fundamental objective of the Project is to utilize pipeline quality natural

" gas, Thus, specification of any other fuel would take 'away a Project objective. That said, in comparison
to all other potential fuels, natural gas will achieve the lowest emissions of CO, and other GHG. Natural
gas combustion produces oﬁly about half as much CO, as coal and substantially less emissions of both
criteria and toxic air pollutants (see EPA’s AP-42 for emission rates for coal (Section 1.1) and natural gas
(Section 1.4) for a comparison on emissions).'* Based on the Project design size and objectives and the
analysis presented herein, Midwest Energy has determined that reciprocating engine technology (firing
with natural gas and with RICE sizes between 4 to 10 MW)) constitutes the most efficient electric

generating technology available for the Project.

YEPA. Compilation of Air Pollutant Emission Factors, Fifth Edition. (AP-42), Section 3.2 (7/00).
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Midwest Energy considered both renewable energy technologies (hydroelectric processes,
geothermal power processes, energy from biomass, solar energy, wind energy) and other fossil-fuel
energy technologies (conventional boiler and steam turbine, conventional simple-cycle combustion
turbine, conventional combined-cycle power plant and advanced combustion turbine designs). In
every case, however, these alternative generating technologics fail to meet fundamental Project
objectives and/or were not technically feasible at the proposed scale (up to 28 MW) and were

therefore eliminated from consideration.

A comparison of emissions rate factors for the various fuels as presented in Table 6-5 shows that natural

gas, when used as a fuel in stationary sources, typically produces less CO, than other fuels.

Table 6-5. CQ; Emission Factors for Various Fuels

Stationary Source Emission Factors®

Fuel CCAdR CCAR

ggﬁgﬁ'}lb‘%‘:ﬁ" (Ib/MMBtu)
Nat Gas 15.12 116.98

LNG 9.63 -

LPG 13.11 139.24
Diesel #2 22.38 161.27
Gasoline 19.55 -

Residual Oil 25.99 173.72
Propane ‘ 12.57 139.04
Biodiesel 20.99 | -

Wood-Biomass - 200.49
Kerosene 21.54 15941
Coal - 206.04

A Source: California Climate Action Registry (CCAR), General Protocol, V3.1, 1/2009,

and Power Sector Protocol, V1.1, May 2009.
6.5.3.1 Carbon Capture and Sequestration
Carbon capture, compression, transport, and storage are the terms typically used to describe a series of
technologies designed to capture CO, emitted from industrial and energy-related sources before it enters

the atmosphere, compressing it to supercritical pressures, injecting it deep underground in secure
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geological formations, and then ensuring it remains stored there indefinitely.  The EPA generally
considers CCS to be an “available” add-on pollution control technology for facilities emitting CO, in
large amounts and industrial facilities with high-purity CO, streams.'® However, EPA also recognizes

that CCS may not be an available option in all cases."’

The RICE units proposed for Goodman Energy Center are such a source where CCS is not an available
technology. Current post-combustion CO, capture processes (e.g., amine systems) that may potentially
be applicable to the Goodman Energy Center RICE are complicated chemical processes that do not lend
themselves to the rapid cycling and ramp rates associated with the Goodman Energy Center facility,
which is cﬁscﬁssed above. Additionally, they have never been demonstrated on the exhaust of a natural
gas fired RICE at any scale. There is not a single reference plant design that describes exactly what such
systems might include for such a source. The BACT process does not require a source to consider
unavailable technology that would require research and development before it can be designed, tested and

deployed.

Unlike the sources where EPA has concluded that CCS is technically available, the exhaust gases from
the individual RICE sources at Goodman Energy Center will neither be continuous, of large amounts, nor
of a high-purity CO, concentration. The full load potential-to-emit (PTE) of each of the three individual
RICE sources would be less than 40,864 tons per year, and the CO, concentration will be only about 6
percent of the gas stream. Further, even if the individual RICE exhaust gas streams were combined, the
CO; concentration in such streams would be expected to vary from less than 2 tons/hour (1 RICE) to as

much as 14 tons/hour (three RICE), making it difficult to design a system to handle such a wide range.

Nonetheless, Midwest Energy has attempted to identify the type and components of such as system.
Midwest Energy has been unable to find a chilled-ammonia capture system that would have applicability
at Goodman Energy Center. None of these have been particularly successful and none are currently being
operated in the U.S. A CO; capture plant for Goodman Energy Center might be more like an amine

system such as those that have been used in stripping small amounts of very-low concentration CO, in

1% In the alternative, CO, injected into oil-bearing formations at supercritical pressures is useful in tertiary oil recovery operations.
CO; has been used for these purposes, primarily in the Permian basin of Texas, for over twe decades. Studies for similar
utilization have been suggested to the U.S. Departiment of Energy for Kansas oil fields, but decisions for funding this research
have been declined in favor of those in central Oklahoma. While EOR has been in use for many years, its purpose has not been
the indefinite storage of CO; and therefore it is unknown whether current EOR practices result in the actual removal of the CO,
from the atmosphere or simply transfers the release to a different location. EPA has raised these very issues in their evaluation of
EOR as CCS.

' EPA. PSD and Title V Permitting Guidance for Greenhouse Gases (EPA-457/B-11 -001). March 2011. Page 35.

" BPA. PSD and Title V Permitting Guidance for Greenhouse Gases (EPA-457/B-11-001). March 2011, Page 36.

" Midwest Energy, Inc. 6-12 . Burns & McDonnell



PSD Air Construction Permit Application Best Available Control Technology Anatysis

natural gas cryogenic processing plants. These types of systems have never been installed experimentally
in any power application. Further these unproven, untried systems would have to be deployed three times

at Goodman Energy Center, once for each engine.

An amine plant would require several additional plant systems, including the provision of refatively large |
amounts of steam. Since simple Otto-cycle engines like the proposed RICE do not produce steam, the
cycle would either need to be augmented with auxiliary boilers or combined with substantial heat
recovery systems, duct burners, or other regenerative-type heaters. It takes 6 to 12 hours to place a
typical amine system in service. In addition, relatively large amounts of cooling water, associated water
and wastewater treatment systems, a very large cooling tower system (not unlike that found in a typical
steam plant for recirculation of the cooling water), an exhaust gas amine-based CO,-absorber to strip the
CO, from the engine exhaust, a chemical CO,-desorber to regenerate amine for reuse, as well as
substantial amounts of piping and mass and heat transfer systems between the various pieces of

equipment would at a minimum be required for a CO, amine-based capture system,

Furthermore, once the COj; is captured, large compressors, including variable speed compressors to
account for the variable CO, capture rates, must be used to compress CO; to supercritical pressure
conditions before discharging it into a special high-pressure pipeline for reuse in enhanced oil recovery
operations or disposal in deep injection wells for sequestration. But, as previouély stated, such a system
has not been demonstrated for a source like the proposed Goodman Energy Center and would require

considerable research and development with no guarantee that it would be successful,

But for the analysis above, in which Midwest Energy found that CCS is not an available technology,
Midwest Energy would have reached the same conclusion that was reached by every other proposed
project for which it was evaluated under BACT. No other power production facility — peaking or
otherwise (including natural gas combined-cycle), no natural gas compressor station or processing
facility, nor any ethanol-producing facility or other major source sector has concluded that CCS is

feasible (Step 2) or affordable (Step 4) in any BACT analysis prepared for this purpose.
For all the reasons provided above, CCS is not an available control technology for the Project.

6.5.4 STEP 3. Rank the Technically Feasibie Control Technologies
| The amount of CO, and other GHGs emitted during combustion of fossil fuels is directly correlative to
the amount of fuel consumed, which in turn is correlative to the specific types of electrical and auxiliary
demands being met by the technology. Thus, the only available means of reducing emissions of CO,

from the generation of power is to reduce the amount of fuel consumed per unit of energy or auxiliary
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service generated. Accordingly, a comparison of various generating technologies’ relative efficiency — or
operational design, expressed in terms of “heat rate” — provides an appropriate basis for comparing and
ranking the control efficiency of such technologies. For the Project, the only fuel to be used in the power
generation cycle will be natural gas. In addition, the efficient use of that fuel in a 28-MW plant meeting
the Project design objectives needs to be factored into that initial control efficiency ranking. The Project
therefore will minimize GHG emissions in its generation of firm, quick, start and stop, dispatchable
power by using natural gas and highly efficient RICE technology with a low heat rate and high efficiency
across the Project’s entire load range. The high efficiency and operational design aspects of the RICE
technology includes the following; lean-burn four-stroke combustion configuration employing spark
ignition, use of clean fuels, air-to-fuel ratio control, turbocharger technology, open interface cooling

system, and a lube oil cooling system designed as an integral part of the engine.

Table 6-6 presents a generalized ranking of the identified generation technologies based on their known

ranges of heat rates, as considered in the BACT analysis for this Project.

Table 6-6.. Ranking of Potential Generating Technologies by Heat Rate

Technology MY basty T easible for ”
This Project?
Renewable energy sources n/a No
Nuclear power n/a No
Biomass and other biofuels n/a No
CCS n/a No
Combined cycle turbines ~7000-8000 Btw/KW-hr Yes

Reciprocating IC engines ~7500-8600 Btu/KW-hr Yes
Simple cycle turbines ~8500-10000 Btw/KW-hr Yes
Boilers >10000 Btu/KW-hr ' No

*HHV = Higher heat value; Btw/KW-hr = British thermal units per kilowatt hour

Notably, simple-cycle combustion turbine technology generally has a higher heat rate than reciprocating
engine technology. Table 6-7 presents a comparison of various power plant facility heat rates and GHG

performance.
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Table 6-7. Power Plant Heat Rates and GHG Performance

Facility® Heat Rate Est. Energy . GHG Performance
(Btu/KW-hr) Qutput (GW-hr) (MTCO,/MW-hr)

Goodman Energy Center (RICE) | . 8,450 ~245 ~(.498
Rubart Station (RICE) 7.860 ~2,100 ~(.484
Quail Brush (RICE) 8,600 ~412 ~0.464
Lea County (RICE) 8,596 350 0.484
EME Walnut (SC) 8,595 2,000 0.481
Mariposa Energy (SC) 9,450 800 0.541
Fremont Energy (CC) 7,161 3,000 0.381
SMEPA - Moselle (CC) 8,410 2,628 0.379
Gateway GS (CC) 7,123 2,490 0.378
Los Medanos EC (CC) 7,184 3,395 0.381
Delta EC (CC) 7,308 5,014 0.387
CCPP #6 (Boiler) 13,499 21 0.716
CCPP #7 (Boiler) 11,182 177 0.593

A RICE = reciprocating internal combustion engine(s); CC = combined cycle combustion turbine; SC = gimple cycle
combustion turbine; Boiler = gas-fired boiler; GW-hr = gigawatt-hour; MTCO,/MW-hr = metric tons greenhouse gas
Eer megawatt-hour

Dependent upon purchase power agreement and actual facility dispatch. Values represent operations as limited by
permit conditions.

At the present time, combined cycle plants utilizing efficient turbines, HRSGs, and clean fuels represent
the highest efficiencies with respect to fuel burned versus power produced for large scale, firm base-load,
and moderate cycling power resources. However, because a 500-700 MW combined cycle plant does not
meet the Project design objectives {quick start and stop, up to 28 MW, ldw water use for cooling, partial
and full load operation) and the site space, fuel and electric interconnection limitations, a combined cycle

' plant does not meet the Project’s objectives.

As previously discussed, fast-start capabilities are currently only available for much larger turbines than
would be needed to meet the Project’s proposed capacity of up to 28 MW (the 300 MW Siemens SCCé6-
S00F and GE TFA Response System). Operation of a larger turbine at only a fraction of its capacity
would result in significant losses in efficiency, such that the efficiency of the combined-cycle plant would
likely be even less than a smaller simple-cycle plant. Further, although once-through steam generators
might be used in-lieu-of conventional HSRG technology, the addition of a steam cycle to a plant intended
only for economic dispatch generation likely would provide only marginal-to-no-efficiency gains, in
comparison to a simple-cycle operation. Thus, for an economic dispatch plant that will undergo multiple
daily start-ups, the steam cycle would likely provide no to marginal benefit while not meeting the

Project’s objectives regarding fast start and cycling capability.
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For peaking and economic dispatch power production, simple cycle turbines and RICE typically represent
the systems of choice due to the flexibility in overall operations, i.e., fast_ start-up times, fast power ramp-
up times, ability of air pollution control systems to reach optimum performance levels within short
periods of time, and ability to vary loads versus demand. This last attribute — the ability to change load
swiftly in response to demand — is more characteristic of RICE than simple-cycle turbines. Thus, a
compelling advantage to the Project design in using several RICE, as opposed to one or two combustion

turbines, is the wide range of dispatch scenarios that the Project can achieve.

Table 6-8 shows the flexibility of the system for a set of some selected operational loads between 3.7 and
28 MW. Note that any number of engines may operate from loads of 40 to 100 percent and from one to
three engines may be operating at any time. This provides a significantly wide range of load levels

available for the Project.

Table 6-8. Power Supply Sample Scenarios

# Engines Load vs. MW # of Engines
40% 75% 100% Operating
! Engine
MWs 3.7 7.0 9.3 1
2 Engines '
MWs 7.4 14.0 18.7 2
3 Engines
MWs 11.1 21.0 28.0 3

In comparison, use of simple-cycle gas turbines to meet the Project’s demand, such as a single one-frame-
size 28-MW combustion turbine or several aeroderivatives (50 MW size) would not afford the same
degree of flexibility as the multiple dispatch scenarios noted above for the reciprocating engines by .
Moreover, as indicated by Table 6-6, RICE, such as those proposed for this Project, have a lower heat rate
than simple-cycle combustion turbines. For these reasons the use of a simple-cycle gas turbine was

rejected from further consideration.

As indicated above, a critical component of GHG BACT for the Project includes the use of clean fuels.
The Project will use pipeline quality natural gas as the only fuel for power generation. Thus, the use of
clean fuels, i.e., fuels which inherently have lower CO,¢ emissions, becomes an integral part of the
overall GHG BACT applied to the Project.
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Beyond consideration of the power generation, another critical component of the GHG BACT analysis is
the efficiency of load-consuming elements of the overall plant design. The more efficiently the plant
consumes energy, the more energy that can be provided to the grid, resulting in lower emissions of GHGs
per MWh of energy provided to the grid. As a consequence, Midwest Energy will also consider the
efficiency of other major components through prudent engineering and design protocol for the Project

design.

Table 6-9 presents the ranking of the GHG technologies deemed feasible for the Project. While these
three technologies are “ranked” in order of their presentation, they are more appropriately considered as a
suite of measures that will be implemented to assure that the Project generates and consumes power in the

most efficient manner and thereby achieves BACT for GHGs.

Table 6-9. GHG Technology Ranking for the Project

Technology Ranking Applied to Project
Reciprocating Engines {employing state- -1 Yes
of-the-art design)
Clean Fuels 2 Yes
Energy Efficiency/Operational Design 3 Yes

For the reasons discussed above, the RICE power generation system utilizing efficient engine
designs and firing natural gas is the most efficient system in terms of GHG emissions for the Project

and therefore is BACT for those emissions.
6.5.5 STEP 4. Evaluate the Most Effective Control Technologies

6.5.5.1 Environmental, Energy, and Economic Feasibility of Control Options
Because the Project will utilize all three of the feasible technologies for reducing GHGs from the
generation of power, no detailed analysis is provided to compare the available control technologies’

relative environmental, energy and economic impacts.

6.5.6 STEP 5. GHG BACT Emission Limitation

The technology selected as BACT at Step 4 must be translated into an enforceable emissions limitation by

KDHE. Inits March 2011 Guidance, EPA encouraged permitting authorities to consider establishing
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output-based limits or a combination of both output- and input-based limits.'® EPA noted that, because the
environmental concern related to GHG emissions is their cumulative impacts, the focus in establishing
limits should be on longer-term averages, ¢.g., 12-month or 365-day rolling average, rather than short-
term averages. For the pﬁrposes of this BACT analysis, Midwest Energy has determined that a COye
emission limitation of 9,330 Ib/hr is BACT for the RICE.

6.6 BACT for Start-Up and Shutdown Emissions — RICE

6.6.1 STEP 1. Identify Potential Control Strategies
Start-up emissions on a lb/hr basis will be higher than during normal steady-state operation because the
SCR and oxidation catalysts cannot operate until they reach certain minimum temperatures. Shutdown

emissions, though, occur when catalysts are at proper operating temperature.

Midwest Energy is proposing 1,095 start-up/shutdown events per engine per year based on long range
dispatch model runs for their electrical system. For the purposes of this permit application, it is assumed
that all start-ups are “cold start-ups.” This is a very conservative approach as a “cold start-up™ has more
emissions than a “warm start-up” and Midwest Energy expects to have many “warm start-ups” due to the
expected daily fluctuations in electrical demand, A “cold start-up” is one which requires about 30
minutes of fired-operation for the SCR and CO catalysts to reach their respective minimum operating
temperatures and has higher emissions than a “warm start-up” because it takes more time to reach the

proper operating temperature required for the catalyst systems.

6.6.2 STEP 2. ldentify Technically Feasible Control Technologies

Controls that are functional during normal operation are not available to control start-up and shutdown
emissions. SCR and CO catalysts require minimum operating temperatures to control emissions (for the
catalytic reactions to occur for removal of NQO,, CO, and VOC). Thié temperature is not reached until
approximately 30 minutes after the unit is turned on. In addition, the air-to-fuel ratio is highly variable
until approximately 20 percent load for the lean-burn combustion. Therefore, there are no technically

feasible contrel technologies for start-up and shutdown emissions from the RICE,

¥ PSD and Title V Permitting Guidance for Greenhouse Gases, U.S. EPA, Office of Air Quality Planning and Standards, March
2011, Page 46. ’

Midwest Energy, Inc. 6-18 Burns & McDonnell



PSD Air Construction Permit Application Best Available Control Technology Analysis

6.6.3

Because there are no technically feasible control technologies for start-up and shutdown emissions, Step 3

STEP 3. Rank the Technically Feasibie Control Technologies

is not applicable.

6.6.4 STEP 4. Evaluate the Most Effective Control Technologies

6.6.4.1

Because there are no technically feasible control technologies for start-up and shutdown emissions; Step 4

Energy, Environmental, and Economic Feasibility of Control Options

is not required.

6.6.5 STEP 5. Start-up and Shutdown BACT Determination

Table 6-10 sets forth the BACT levels for start-up and shutdown emissions. These units start-up quickly
and will come into compliance with full load /controlled emission rates quickly compared to other types
of technologies. The emission rates presented are based on vendor information regarding start-up and
shutdown emissions and are consistent with the emission limitations for units similar to the Project’s
RICE. The RICE will take up to 30 minutes for the engines to reach the proper temperatures for the SCR
and CO catalysts to operate to their full potential.

Table 6-10. Start-up and Shutdown Emissions Per RICE

Start-up Plus
' Shutdown
Pollutant IfftEanrt'i';i IbIShE;d?:;n P Emissions per
P 9 9 Engine
(TPY)*
PM/PM1/PM, 5 1.5 0.062 28.3
CO.e 2,171.7° 6.8F 39,423

A Based on 1,095 start-ups and 1,095 shutdowns per year per engine.
B CO, Ib/start-up and shutdown only.

6.7 BACT for the Dew Point Heater

The dew pomt heater which heats the gas before it enters the engines will be fired by natural gas. The
dew point heater is a 1.0 MMBtw/hr heater that will operate 8,760 hours per year. The RBLC has limited
BACT information for dew point heaters (Table D-3). The RBLC tables also show high variability for
ermission limitations for each pollutant. No add-on controls are listed for.any pollutant because dew point

heaters are so small.
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6.7.1  BACT for Particulate Matter (PM/PM1o/PM_5) — Dew Point Heater

6.7.1.1 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 dew

point heater exhaust.

6.7.1.2 STEP 2. Identify Technically Feasible Control Technologies
The only technically feasible control option for PM/PM,¢/PM, s is good combustion practices and low ash

fuel. As these control measures are technically feasible, they are BACT for the dew poiant heater,

6.7.1.3 STEPS 3-5. PMIPM1oIPM2_5 BACT Emission Limitation

With good combustion control practices the dew point heater can attain an emission rate of 0.0075
1b/MMBtu. Therefore, the BACT emission limitation for PM/PM,/PM; ; emissions from the dew
point heater is 0.0075 lb/MMBtu.

6.7.2 BACT for Greenhouse Gases (GHG) — Dew Point Heater

~ The dew point heater will be fired exclusively on natural gas and is used to pre-heat that fuel to facilitate
rapid starts and meet RICE engine 1nanufacturer requirements. The unit is rated at approximately 1.0
MMBtu/hr, and will be fired a total of 8,760 hours per year. GHG emissions from this unit are estimated
to be on the order of 518.4 tons COye/yr. These GHG emissions are also de minimis when compared to
the RICE engine GHG emissions or the Project total GHG emissions. The basic GHG BACT reasoning
presented for the RICE applies to the dew point heatér as well. GHG BACT for the dew point heater is
the following:

Using clean fuels (exclusive use of natural gas)

e  Operating the unit in the most efficient manner possible, i.e. good combustion practices.

e Tuning the unit every two vears according to the manufacturer’s specifications.

e Recording the annual hours of operation and annual fuel use and reporting GHG emissions
annually. GHG emissions from this unit will be included in the facility-wide annual GHG

limitation.

6.8 BACT for the Emergency Fire Pump
The emergency fire pump (100 hp) will be limited to 100 hours per year of operation and will utilize

ultra-low sulfur diesel, with a sulfur content of no more than 0.0015 weight percent. The emergency fire
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pump will comply with the applicable NSPS (Section 5.2). The RBLC has limited information on BACT
determinations for small engines such as the emergency fire pump (Table D-4). The RBLC tables also
demonstrate high variability for emission rates for each pollutant. No add-on controls were listed in the

RBLC for all pollutants, because the fire pump is an emergency unit and is so small.

6.8.1  BACT for Particulate Matter (PM/PM1o/PM: 5) — Emergency Fire Pump

6.8.1.1 STEP 1. Identify Potential Control Strategies
The RBLC does not identify any control strategy other than good combustion practices and low ash fuel
(natural gas) for the emergency fire pump. No add-on controls were identified for significant remmoval of

these pollutants from the RICE exhaust.

6.81.2 STEP 2. Identify Technically Feasible Control Technologies
The onl_y technically feasible control option for PM/PM,¢/PM, 5 is good combustion practices and low ash

fuel. As these control measures are technically feasible, they are BACT for the emergency fire

pump,

6.8.1.3 STEPS 3-5. PM/PMy/PM_sBACT Emission Limitation
The fire pump can limit its emissions to a rate of 0.22 g/hp-hr. Therefore, the BACT emission
limitation for the emergency fire pump is 0.22 g/hp-hr with the use of good combustion practices

and low ash fuel.

6.8.2 BACT for Greenhouse Gases (GHG) — Emergency Fire Pump
The emergency fire pump will be used for no more than 100 hours per year. The design of the diesel fire
pump is dictated by the manufacturer, not by Midwest Energy. As such, Midwest Energy is limited to

commercially available options, which include those engines meeting EPA Tier 3 requirements.

Consistent with the rationale for the BACT determination for GHG emissions from the RICE engines,
Midwest Energy believes that BACT for this source involves selection of the most efficient stationary fire
pump engine that can meet the Project’s needs. Midwest Energy has provided information on the
emissions from the specified diesel engine in the agency permitting documents. Midwest Energy has
estimated total GHG emissions from the emergency fire pump at 5.9 tons of CO,e per year. These GHG
emissions also are de minimis when compared to the RICE GHG emissions or the Project total GHG

emissions.

Midwest Energy, Inc. 6-21 Burns & McDonnelt



PSD Air Construction Permit Application Best Available Control Technology Analysis

Midwest Energy is unaware of any alternative that is more fuel efficient than a Tier 3-certified engine for

these purposes.

Additionally, operation of this source will be limited to reliability-related activitics and Midwest Energy
will be required to keep records of the operation of this source and its fuel usage. Therefore, no

additional conditions are required to enforce this GHG BACT determination.

6.9 BACT for Emergency Generator

The emergency generator (250 kW) will be limited to 100 hours per vear of operation and will co.mply
with the applicable NSPS. The RBLC has limited information on BACT determinations for small
engines such as the emergency generator (Table D-5). The RBLC tables also show high variability for
emission rates for each pollutant. No add-on controls for emissions of any pollutant from the emergency

generator were listed because generator is so small and has only emergency use.
6.9.1 BACT for Particulate Matter (PM/PM;,/PM; s) — Emergency Generator

6.9.1.1 STEP 1. Identify Potential Control Strategies
The RBLC does not identify any control strategies other than good combustion practices and low ash fuel
(natural gas) for the emergency generator. No add-on controls were identified for significant removal of

these pollutants from the engine’s exhaust.

6.9.1.2 STEP 2. Identify Technically Feasible Control Technologies
The only technically feasible control options for PM/PM,/PM; 5 are good combustion practices and use
of low ash fuel. As these control measures are techrnically feasible, they are BACT for the

emergency generator,

6.9.1.3 STEP 5. PM/PM/PM2s BACT Emission Limitation
The emergency generator is capable of limiting emissions to 0.15 g/hp-hr. Therefore, the BACT
emission limitation for PM/PM, /PM, ;s from the emergency generator is 0.15 g/hp-hr.

6.9.2 BACT for Greenhouse Gases (GHG) —~ Emergency Generator

Consistent with the rationale for the BACT determination for GHG emissions from the RICE, BACT for
this source involves selection of the most efficient stationary emergency generator engine that can meet
the Project’s needs. Midwest Energy has provided information on the emissions from the specified

engine in the agency permitting documents. Midwest Energy has estimated total greenhouse gas
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emissions from the emergency generator at 15.7 tons of COse per year. These GHG emissions also are de

minimis, when compared to the RICE GHG emissions or the Project total GHG emissions.

Midwest Energy is unaware of any more fuel-efficient altemative NSPS-certified engine for these
purposes. Further, because emissions of GHG are directly correlative to operation of the unit, BACT
requires that the engine shall be operated only for readiness testing, during emergencies, and other periods
authorized by KDHE.

Because operation of this source will be limited by permit conditions for reliability-related activities and
Midwest Energy will be required to keep records of the operation of this source and its fuel usage, no

additional conditions are required to enforce this GHG BACT determination,

ok ok ok s

Midwest Energy, Inc. 6-23 Burns & McDonnell



PSD Air Construction Permit Application Air Dispersion Modeling

7.0 AIR DISPERSION MODELING

Because 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, i.e. PM/PM ¢/PM, s and CO.e.
Accordingly, an air quality analysis has been performed for PM,/PM; s using the EPA-approved
AMS/EPA Regulatory Model (AERMOD). However, in accordance with guidance, modeling of PM and

CO;e has not been carried out, because there are no modeling thresholds for these pollutants.

A pre-project meeting with KDHI was held to discuss the modeling protbcol to be used for this Project.
The air dispersion modeling protocol that was submitted to the KDHE in September 2013 is presented in
Appendix E.

A summary of the model, modeling techniques, and modeling results for the Project are discussed in the

following sections,

7.1 Air Dispersion Model

Air dispersion modeling has been performed using the latest version of the AERMOD model (Version
12345). AERMOD 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 permmits,

KDHE requested that Midwest Energy demonstrate regulatory compliance through its use.

Major features of AERMOD are as follows::

¢ 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 only for unstable
conditions

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
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e Planetary Boundary Layers (PBL) such as friction velocity, Monin-Obukhov length, convective
veloeity scale, mechanical a.nd convective height, and sensible heat flux may be specified

o AERMOD uses a convective (based upon hourly accumulation of sensible heat flux) and a
mechanical mixed layer height

e  AERMOD’s terrain pre-processor (AERMADP) 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

e AERMOD uses convective updrafts and downdrafis 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

e 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 modeling algorithms contained in the AERMOD model are set forth in the User's Guide for
AERMOD. The regulatory default option was selected for this analysis because it meets the EPA

guideline requirements and KDHE modeling guidance requirements.

The following default model options, which are discussed in the air dispersion modeling protocol, were

used:

e (radual Plume Rise

e  Stack-tip Downwash

e Buoyancy-induced Dispersion

e Calms and Missing Data Processing Routine

e (Calcnlate Wind Profiles

e Calculate Vertical Potential Temperature Gradient

e Rural Dispersion

Further specifications, detailed in the air dispersion modeling protocol submitted to the KDHE in

September 2013, are set forth in Appendix E of this application.
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7.2 Model Parameters

Modeling runs were conducted at full load and partial loads to confirm that operation of the Project will

not result in exceedances of any NAAQS or PSD Class 1l increment consumption allowance. The

expected hourly emission rates and modeling parameters for a single engine are shown in Table 7-1.

These emission rates represent projected worst-case ambient conditions under various operating loads

including start-up emissions. The annual emissions are based on 8,760 hours per year,

Table 7-1. Engine Emissions and Modeiing Parameters
Parameter 100% Load 75% Load 40% Leoad Start-up
2.58 lb/hr
PM;¢/PM3 5 2.10 b/hr 1.88 Ib/hr 1.79 [b/hr (2.15 Ib/hr)*
Stack Temperature 729.9 °F° 8109 °F 837.9°F 837.9 °F
Exit Velocity 82.58 ft/s” 65.89 fi/s 42.43 {t/s 42.43 fi/s
Stack Height 85 fi 851 g5 ft 85 ft
Stack Diameter 4 fi 4 ft 41t 4 fi

Maximum annual emissions including 1,095 start-ups averaged over 8,760 hours per year

B oF = degrees Fahrenheit, fi/s = feet per second

The expected hourly emission rates and modeling parameters for the dew point heater, emergency fire

pump, and emergency generator are shown in Table 7-2. Annual emissions for the emergency fire pump

and emergency generator are based on 100 hours per year of operation.

Table 7-2. Dew Point Heater, Emergency Fire Pump and Emergency Generator
Emissions and Modeling Parameters

Emergency Fire Emergency
Parameter Dew Point Heater Pump Generator
PM/PM,o 0.007 Ib/hr (5.630§05(}E/1}I$hr A) ( 26n1 Oi'?jlhgﬂlr A)
Stack Temperature 300 °F 986 °F 986 °F
Exit Velocity 4433 fi/s 145.33 fi/s 145.33 ft/s
Stack Height 15 feet 15 feet 15 feet
Stack Diameter 0.83 feet 0.42 feet (.42 feet

» Equivalent [b/hr emissions averaged over 8,760 hours per year, based on operation of 100 hours.

The fence line coordinates for the Goodman Energy Center are listed in Table 7-3 below,
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Table 7-3. Goodman Energy Center UTM Fence Line Ceoordinates

Easting® Northing®
(meters) {meters)
468,485.6 4,309,283
468,707 4,309,283
468,707 4,309,008
468,679 4,309,068
468,679 4,309,053
468,750 4,309,053
468,802 4,308,944
468,479.8 4,308,944
468,485.6 4,309,283
ANAD 83 -

The proposed expansion project will be located at Goodman Energy Center, with a midpoint as follows
{(NAD 83, Zone 14):

Easting: 468,611.5 meters Northing: 4,309,109.0 meters

7.21  Good Engineering Practice

Sources included in a PSD permit application 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, 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 + 1.5L

Where

H = the height of nearby structure(s) measured from the ground level elevation at the base of the
stack; and

.= the lesser dimension (height or projected width) of nearby structure(s) (i.e., building height
or the greatest crosswind distance of the building - also known as maximum projected
width).

To meet stack height requirements, each point source was evaluated in terms of its proximity to nearby
structures. The purpose of this evaluation was to determine if the discharge from the stack will become

caught in the turbulent wake of a building or other structure, resulting in downwash of the plume.

Midwest Energy, Inc. 7-4 Burns & McDonnell



PSD Air Construction Permit Application Air Dispersion Modeling

Downwash of the plume can result in elevated ground-level concentrations. The KDHE provides
guidance for determining whether building downwash will occur in K.A.R 28-19-18. The downwash

analysis was performed in accordance with the methods prescribed in K.A R 28-19-18c¢,

Calculations for determining the direction-specific downwash parameters were performed using the most
current version of EPA’s Building Profile Input Program — Plume Rise Model Enhancements (Version
04274), otherwise referred to as the BPIP-PRIME downwash algorithm. The BPIP-PRIME algorithm
provides direction-specific building dimensions to evaluate downwash conditions. Goodman Energy
Center 1s located in a rural area, and the only buildings that could potentially affect emissions from the

Project are the on-site structures,

According to the BPIP-PRIME model results, it was determined that the GEP stack height for the RICE
will not exceed 65 meters. A stack height of 85 feet (25.91 meters) was used in the AERMOD modeling.

7.3 Modeling Methodology and Parameters

7.3.1  Receptor Grid

The overall purpose of the modeling analysis is to ensure that operation of the proposed facility Will not
“result in, or contribute to, concentrations above the NAAQS or PSD Class II Increments. The modeling

runs were conducted using the AERMOD model in simple and complex terrain mode within a 10- by 10-

kilometer Cartesian grid to determine the significant impact area for each pollutant. The grid incorporates

the following spacing between receptors: 50-meter out to one kilometer, 100-meter out to two kilometers,
* and 250-meter out to ten kilometers (Figure 7-1, Appendix F). Receptors also were placed along the
fence line boundary at a spacing of 50 meters, The significant .impact area did not exceed ten kilometers

for any other pollutant or averaging period, so the receptor grid was not extended otherwise.

The appropriate U.S. Geological Survey (USGS) NED were used to obtain the necessary receptor
clevations. 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 a representative terrain-influence height associated
with each receptor location selected. This terrain-influenced height is called the height scale and is
separate for each individual receptor. AERMAP (Version 11103) was utilized to populate the model with

receptor elevations.
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7.3.2 Meteorological Data

Meteorological data obtained from KDHE was used for the modeling analysis. Integrated Surface Hourly
meteorological data from Russell Municipal Airport (WBAN # 93997) and upper air data from the Dodge
City Regional Airport (WBAN #13985) were used for years 2008 to 2012. A profile base elevation value
of 568.1 meters was used. One-minute meteorological data is included in the meteorological files. The

dominant wind direction is shown in Figure 7-2 in Appendix F.

7.3.3 Land Use Parameters
Based on the Auer scheme, the existing land use for a three-kilometer area surrounding the proposed
project site is more than 50 percent rural, and the population density is less than 750 people per square

kilometer for the same area. Therefore, rural di gpersion coefficients were used in the AERMOD model,

7.3.4  Significant impact Area Determination

The AERMOD model used the worst-case impact scenario for the RICE and auxiliary equipment. If any
modeled pollutant was predicted to cause impacts only below the significance levels for each averaging
period, no further modeling for that pollutant and averaging period was required in relation to either the
NAAQS or PSD Class I increment consumption allowances. However, if the model predicted impacts at
or above the modeling significance level for any pollutant, a cumulative analysis including all point

sources within the radius of impact (ROI) was-carried out for that pollutant and averaging period.

7.3.5 Background Air Quality

As stated previously, if any pollutant exceeds its respective PSD significance level, a refined analysis
(cumulative analysis) will be performed for that pollutant and averaging period. This analysis will be
used to determine compliance with the PSD Class 11 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 is an existing concentration of each criteria pollutant that is
present in ambient air that must be included in an analysis to account for iterns such as mobile source
emissions that are not accounted for in the model. Monitored ambient concentrations will be added to the

modeled ground level impacts to account for these sources.

The EPA and state agencies collect ambient air quality pollutant concentrations from monitors that are

placed throughout each state. The data that is collected by the monitors is available on the EPA website

(hetpo//www.epa.goviairdata/). For the Project, background values for each pollutant were identified from

the representative monitors in the area. Each pollutant has been reviewed for applicable monitors and the

Midwest Energy, Inc. 7-6 Burns & McDonnell



PSD Air Construction Permit Application ‘ Air Dispersion Modeling

background values were identified based on this analysis. The monitored background levels will be

added to the modeled NAAQS impacts, as previously discussed.

In accordance with EPA documentation', there are three criteria that should be considered when
' selecting a representative existing ambient air monitor to represent ambient air concentrations for a

project. These three criteria include the following:

e Monitor Location
e Data Quality

¢ Currentness of Data

Further discussion on these three criteria is presented below.

7.3.5.1 PM, s Monitor Location

The selected monitor to be used for the PM, s background is the Cedar Bluff site (AIRS No 20-195-0001)
located at the Cedar Bluff Reservoir in Trego County, Kansas and is shown in Figure 7-3. This is the
closest operating PM; s monitor and is 25 miles southwest from the Project in a generally downwind

direction.

7.3.5.2 Land Use and Surrounding Sources

Land use was considered in the selection of representative monitors for the proposed Project. Monitored
concentrations should represent the land use within the immediate vicinity of the site, as much as is
practicable. The land use surrounding the Project and the selected PM, s monitor are shown in Figures 7-4
and 7-5, Appendix F. As shown in the figures, the primary land classification surrounding the Cedar
Bluff monitor are grasslands and open water. Cultivated cropland and grassland/herbaceous land
surround the Goodman Energy Center, four miles northwest of Hays, Kansas. As demonstrated in the
figures the monitor and Project site are both located in predominantly rural areas and are not classified as

urban.

Another criteria used to show that the monitors are representative of the Project site is to show that the air
emission sources near the monitors are similar to emission sources near the proposed Project site. Figures

7-6 and 7-7, Appendix F, display the pollutant sources near the Project as well as the pollutant sources

' U.S EPA. Ambient Air Monitoring Guidelines for Prevention of Significant Deterioration (PSD). EPA-450/4-87-
007. May 1987.
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near the selected PM, s monitor. The selected monitor and the Project have very few sources of emissions
surrounding the sites. The facility data shown in the figures were obtained from the actual emissions
reported in the National Emissions Inventory Database (2011 data),” as this data was readily available
and is based on actual emissions, Therefore, the selection of the proposed PM, s monitor is representative

of the Project.

7.3.5.3 Data Quality
Data quality was a factor in the selection of the proposed monitor. The selected monitor was reviewed for
completeness and it was determined that all data years for PM, 5 are more than 80 percent complete.

Therefore, the monitor meets the requirement for 80 percent completeness per EPA documentation.”'

7.3.5.4 Background Values
The background concentrations used in the NAAQS analysis are presented in Table 7-4. This data
represents the most recent data available (2008 to 2012} at the most representative monitor near the

facility,

Table 7-4. Background level

Background
Concentration
Averaging . Air Quality System

Pollutant Period (mlcrolgrams per Monitor ID

cubic meter ‘

(ug/m*)

' 20-195-0001
. Annual 7 (Codar Bluff)
5 2 4-hour 17 20-195-0001
(Cedar Bluff)

7.3.6 NAAAQS and PSD Class il Increment Analysis
For the NAAQS and PSD Class Il increment consumption allowances, all major stationary sources that
emit pollutants subject to this analysis and located within the ROI of the Goodman Energy Center were

addressed. KDHE provided the inventory of sources located in the ROI (Appendix G).

2 The National Emissions Inventory: www.epa.gov/itn/chielmet/201 Linventory. hitml
?'U.S. EPA. Ambient Air Monitoring Guidelines for Prevention of Significant Deterioration (PSD). EPA-450/4-
87-007. May 1987,
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7.3.7

The modeling analysis for emission sources at Goodman Energy Center addresses the pre-construction

Ambient Monitoring

monitoring provision of the PSD regulations. The regulations specify significant monitoring levels for
each PSD pollutant that triggers the requirement to perform one year of pre-construction ambient air
monitoring. For any impacts predicted to be below the monitoring de minimis levels, Midwest Energy
requests pre-construction ambient air monitoring not be required. For any predicted concentrations
reaching or exceeding the monitoring de minimis levels, Midwest Energy will satisfy all pre-construction
monitoring requirements stated in the EPA “Ambient Monitoring Guidelines for Prevention of Significant
Deterioration” (EPA). The NAAQS, modeling/monitoring significance levels, and PSD Class H

Increment thresholds for the modeled pollutants are shown in Table 7-5.%

Table 7-56. NAAQS, Significance, and Monitoring Levels and PSD Class Il Increment
‘Modeling Monitoring PSD
Averaging Significance | Significance Class li
Pollutant Period NAAQS Level Level Increment

(ng/m’) (ng/m’) (ng/m’)

annual NA 1 NA 17
PMiq

24-hour 150 5 10 30
- annual 12 0.3 NA 4
* 24-hour 35 1.2% 4P 9

“United States Court of Appeals for the District of Columbia Circuit on January 22, 2013, vacated and

remanded portions of the U.S. EPA rule establishing significant impact levels and vacated the rule establishing
the significant monitoring concentration for PM; ; however, the PM; 5 significant impact levels are still valid in
Kansas per guidance from KDHE,

 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 Kansas. However,
representative local monitoring data is available for use.

7.4  PM,5/PMy, Significance Model Resulis
The model predicts that no exceedances of the 24-hour and annual PM,, significant level will occur and
that no further modeling is required. The model also predicts that impacts greater than the 24-hour and

annual PM; s significance levels will occur, and refined modeling is required.

Additionally, the 24-hour modeling impacts for PM;, are lower than the ambient air monitoring de

minimis levels while the PM, s impacts are greater than the ambient air monitoring de minimis levels.

2 The pollutants that are allowed one NAAQS exceedance per year and one PSD Class II increment consumption
allowance exceedance per year are: 1-hour and 8-hour CO, 3-hour 8O,, and 24-hour PM,.
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However, Midwest Energy requests that existing monitoring data (provided by KDHE) from the Cedar
Bluff monitor (monitor number 20-195-0001) be used for existing ambient levels of PM,s. The

maximum modeled concentrations for PM, s and PM;, are shown in Table 7-6.

Table 7-6. Maximum Modeled Concentrations

Averaging UT_M cioordmat_es A Predicteq Sipg:ic:i‘ﬂg:g:e I\_IIorﬁt_oring
Pollutant Period Easting” | Northing™ | Year Concentrﬁahon Level S:gnlfica;nce
(meters) | (meters) (ng/m’) (ug/m’) {ng/m’)
PM,, Annual 468,550 4,309,550 | 2010 0.36° 1 -
24-hour 468,550 4,309,500 | 2010 4.548 3 10
M Annual 468,550 | 4309550 | 2010 | . 0.36° 0.3 -
- 24-hour | 468,550 | 4,309,500 | 2010 4,548 12 g4
ANAD 83

B The maximum impact - 40% load operating scenario
€ The maximum impact - long term-starts operating scenario

The modeling results demonstrate that the impacts of the 24-hour and annual PM, emissions from the

Project will not result in a significant impact at any location. Therefore, no further modeling is required.

The modeling analyses indicate that the Project’s emissions will exceed the PSD modeling significance
. thresholds for annual and 24-hour PM, 5 averaging periods. Therefore, a refined modeling analysis was
conducted to demonstrate compliance with the NAAQS and PSD Class II increment consumption

allowances.

Model input and output files for each pollutant are provided in Appendix G on CD-ROM. In addition,
area plots with concentration contour plots of each pollutant are shown in Figures 7-8 to 7-11 in

Appendix F.

7.5 PM.s/PM4, PSD Class Il Increment Modeling Resuilts
A refined modeling analysis was conducted for the PM, ; annual and 24-hour averaging periods to

demonstrate compliance with the PSD Class Il increment consumption allowances.

An inventory of sources within the expected ROI was used in the refined analysis. This inventory of

sources and modeled parameters are provided in Appendix G.

The medeling results show that the Project will not contribute to any PSD Class Il increment exceedance.

There were no modeled PSI) increment consumption allowance exceedances for the PM, s annual and 24-
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hour averaging periods Therefore, there are sufficient available PM, s PSD Class T increment allowances

to construct and operate the Project.

The results of the PSD Class IT Increment analysis are shown below in Table 7-7. The second highest

high was used for the 24-hour averaging period.

- Table 7-7. PM,; and PMy, Increment Modeling Results

UTM Coordinates ]
Averagin Predicted PSD Class Il
Pollutant Perig d 9 Easting” | Northing® Year Concentration Increment
(meters) | (meters) (ng/m’) (ug/m’)
PM Annual 468,707 | 4,309,239.7 | 2011 2.1¢ 4
3 24-hour | 468,500 | 4,309,550 2010 3.980 9
ANAD 83

® Value is 2™ highest high
© The maximum impact — long-term 40% load operating scenario
P The maximum impact - starts operating scenario

The model input and output files are provided on CD-ROM in Appendix G. In addition, area plots with

concentration contour plots are provided in Figures 7-12 to 7-13 in Appendix F.

7.6  PM.,s/PMg NAAQS Modeling Results

A refined modeling analysis was conducted for the annual and 24-hour PM; < averaging periods to

demonstrate compliance with the NAAQS.

There were no modeled NAAQS exceedances for the PM, s annual and 24-hour averaging periods.
Therefore, the Project will not cause or significantly contribute to a violation of any NAAQS. The
NAAQS analysis modeling results are provided in Table 7-8.

Table 7-8. NAAQS Modeling Resulis

UTM Coordinates _
Pollutant Predicted Background - Total NAAQS
and Easting® | Northing® | Year | Concentration | Concentration | Concentration (ug/n)
Averaging Period | (meters) | (meters) (ng/m’) (ng/m’) (pg/m’) He
oM Annual | 468,679 | 4,309,068.1 | 5 Years | 1.5 7.0 8.5%¢ 12
221 24-hour | 468,679 | 4,309,052.8 | 5 Years 17.2 17.0 34.25:€ 35
ANAD 83 '

¥ Value is highest first high
© The maximum impact — 40% load operating scenario
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The model input and output files (including the additional analysis) are provided on CD-ROM in
Appendix G. In addition area plots with concentration contour plots are provided in Figures 7-14 to 7-15

in Appendix F.

7.7 PSD Class | Analysis

FLM guidance requires that a proposed major source, in the course of a PSD application, perform an
assessment of air quality impacts at Class I areas if these areas are located within approximately 300
kilometers of the proposed facility. There are no Class I areas that are within 300 kilometers of the
proposed Project; therefore, no assessment of air quality impacts at Class I areas were performed for this

Project.

7.8 Analysis of Secondary PM;s Formation

In addition to direct emissions of PM, s, other poltutants, chiefly NO, and SO,, can lead to formation of
PM, ;5 further downwind. The photochemical reactions that transform these pollutants into nitrates and
sulfates, which become the major species of PM; s, take place over hours or days. Potentials to emit afier

controls for the Project are 36.2 tpy NO, and 0.7 tpy SO..

NOx and SO, were both not modeled since the project’s emissions are below the PSI) threshold for NO,
and SO,. Since the NO, and SO, standards are extremely restrictive, being below the PSD significance
levels and PSD major project thresholds would likely prevent the pollutants from impacting secondary

formation significantly enough to result in a violation of the PM, ; standards.

However, it is possible that some transformation into nitrates and sulfates from this source may occur and
be transported downwind. No peer-reviewed regulatory model presently exists to examine the impacts of
an individual source of SO, or NO,. All photochemical models are regional scale and a source of this size.
would not show any measurable impact. Therefore, other available information from emissions
inventories, meteorological analyses, and other modeling projects can be used to estimate the impact from

this source.

Because of the well-established relationship between NO, and SO,, regional transport, and the formation
of PM, s, to assist states to meet the PM; s NAAQS, U.S. EPA finalized the Cross State Air Pollution

Rule (CSAPR). Although CSAPR was vacated in August 2012, the rule included extensive modeling to
support the emissions reductions necessary in each state to achieve the PM, s NAAQS in the castern U.S.

that is still relevant to this analysis. The source category responsible for these reductions is EGU.
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U.S. EPA used a regional model, CAMX, and the Air Quality Assessment Tool (AQAT) to determine
levels of reduction from EGUs necessary to achieve the NAAQS at every site. The documentation
includes extensive tables showing impacts at all PM, 5 monitoring sites in the eastern U.S. and emission

reduction levels necessary to achieve those results.

To examine the possible impact of the Project, the modeling U.S. EPA used to establish the final 2014
budgets in CSAPR is used for this analysis. The CSAPR website is located at

httn:/fwww.epa.gov/airtransport/.

Tables showing projected base case 2014 PM; 5 concehtrations at existing monitoring sites versus control
strategy PM, s concentrations (2014 “remedy” case) are located in AQModeling.pdf,” Appendix B, pages
B-43 for annual design values. Because the project is located in almost the middle of the state of Kansas,
it is logical to look at Kansas’s total projected reductions in SO, and NO, as well as the expected resulting
reductions in ground level annual PM; s values for monitors close to the site. Information regarding SO.
emission reductions necessary to achieve the future year modeled design values can be found in the “Final
June Revisions Rule Significant Contribution Assessment TSD,”* Table 1, page 7. This table shows the
base case annual SO, emissions for Kansas by 2014 were projected to be 69,819 tons, and 2014 remedy
control scenario annual SO, emissions to be 45,740 tons. The difference between these is 24,079 tons.
All surrounding states make similar significant reductions. The NO, values are found in the Excel
workbook “TransportRule¥inal EmissionsSommaries”™ in docket EPA-HQ-OAR-2009-0491-4206 on

W\VW.I‘CElﬁ.'&.l‘iOllS.SIOV.% See Table 7-9 for a table of these values.

Table 7-9: EPA’s Cross-State Air Pollution Rule Emission Summary for Kansas

State Pollutant 20(1:; l?:;se '201£(1t§§$edy EGU (It?s:;ction
Kansas SO, 69,819 45,740 24,079
Kansas NO, 248,692 246,384 8,308

Total 32,387

= hittpfweww, epa.goviairtransporypdfs/ AQModeling. pdf, accessed on October 23, 2013,

2 hitp//www.epa.govi/airtransporypd fs/FinalfuneRevisions RuleSignificantContributionssessment TSD.pdf, dated

June 2012 and accessed on October 23, 2013,

B hitpwww.regulations. gov/E documentDetaiD=EP A-HO-OAR-2009-0491-4206, accessed on June 28, 2013.
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One can take the difference in ground-level modeled PM, s annual values to see the reduction in PM, s as a
" result of the SO, and NO, reductions. As an example, the maximum annual modeled concentrations for
each of the three PM,; s monitors in Sedgwick County are presented in Table 7-10 for both the 2014 base
case and the 2014 control scenario, The theoretical reductions observed for the annual PM, 5 ground level
impacts between the base case and the remedy case are 0.68 pg/m’, 0.69 ug/m’, and 0.68 ug/m’. In order
for this modeled annual concentration reduction to occur, Kansas EGUs’ modeled annwal SO, and NOx

emissions by 2014 were reduced by 32,387 tons of SO, and NO,.

Table 7-10: EPA’s Cross-State Air Pollution Rule Modeling Results

2014 Base 2014 Remedy 2014 Base
. Ground Level | Ground Level )
Monitor ID | State | County Concentration | Concentration I?err;fnc‘%(
(ugim®) (pg/m’) Ho

201730008 | Kansas | Sedgwick 9.57 8.89 0.68
201730009 | Kansas | Sedgwick 9.64 8.95 0.69
201730010 | Kansas | Sedgwick 9.67 8.99 0.68
Average 0.68

This particular monitoring site is not necessarily impacted by every EGU in Kansas, but in the
surrounding states, hundreds of thousands of tons of annual SO, emission reductions have also occurred
by 2014, many of which would impact this site. Therefore, to estimate the impact of the Project on
modeled concentrations, the ratio of the Project SO, and NO, emissions / 32,387 tons of SO, and NO can

be compared to the ratio of the Project PM, 5 impact / 0.68 [ng/m3 of PM,s. See Table 7-11.
The calculation to estimate secondary formation is as follows:

(tons SO2 &NOx from Project)  (Project’s impact pg/m* )
(tons SO2 &NOx from State)  (State reduction target pg/m3 )

Project PM, s impact = (37.3 tons / 32,387 tons) x (0.68 pg/m’ of PM, 5) = 0.00079 pg/m® of PM, 5
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Table 7-11. EPA’s Cross-State Air Pollution Rule Modeling Resuits & Estimated Project

Impact
2014
. 2014 2014 Base- | “ource | Source
Monitor ID County Base Remedy Remedy |r_npac3t !mfact
201730008 Sedgwick 9.57 8.89 0.68 0.00078 0.08%
201730009 Sedgwick 9.64 8.95 0.69 0.00080 0.08%
201730010 Sedgwick 9.67 8.99 0.68 0.00078 0.08%

Since these concenirations are well below measurable values, there would be no change in projected

modeled PM.; s concentrations at this site,

To further the conclusion that the increase in ground level impacfs from secondary PM, 5 (NO, and SO,
primarily) will not increase the PM; s much at all, and will not create a NAAQS exceedance, one can look
at the maximum PM; s concentrations from the Project and perform a qualitative analysis of the increase
in emissions. Secondary PM, ; impacts associated with precursor emissions are expected to be low near
the emission release points where modeled concentrations associated with primary PM, 5 emissions are
highest, because there has not been enough time for the secondary chemical reactions to occur, while

| secondary PM; s is normally found much farther out from the facility fence line due to the time it takes to
form as a secondary pollutant and the particle characteristics. Since the high first high was used to
determined compliance with the NAAQS rather than the high 8™ high, the difference between these two

impacts can be considered the impacts from secondary PM, s formation.

Given emission levels from the facility and local emission inventories, no further analysis of secondary

formation is necessary for this Project.

7.9 Conclusion

The modeling results provided in Table 7-6 demonstrate that no exceedances of the 24-hour and annual
PM,, significant impact levels are predicted; consequently, no further modeling is required. A refined
modeling analysis was conducted to demonstrate compliance with the 24-hour and annual PM; 5 PSD
Class 11 increment consumption allowances and NAAQS. The Project will not cause or contribute to any

modeled Class II PSD Increment or NAAQS exceedances.
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The operation of the Project will not cause or contribute to a significant degradation of ambient air
quality. After examining the result of the model, it has been determined that the modeling requirements

for PM, 5 and PM, ¢ have been fulfilled, and no further modeling is required.

%k ok % %
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8.0 ADDITIONAL IMPACT ANALYSIS

The additional impacts analysis requirement under K.A.R 28-19-350 includes construction impact

analysis, soils and vegetation impacts, visibility impairment, and grthh analysis for the Project.

8.1 Construction Impacts

Construction at Goodman Energy Center has the potential for short-term adverse effects on air guality in
the immediate area around the site. Diesel fumes from 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.

The Ellis County area is in attainment or is unclassified for all criteria pollutahts. 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. Emissions will be minimized as much as practicable by reducing
engine idling, operating vehicles as little as possible and employing vehicles with highly efficient engines.
Fugitive dust will be minimized through the application of water to on-site roads used by construction

equipment.

8.2 Vegetation Impacts

The following sections briefly describe the potential effects of PM/PM,o/PM, s and CO,e produced by the
Project on the nearby vegetation. The potential effects of these air emissions on vegetation within the
immediate vicinity of Goodman Energy Center 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 more associated with the inhibition

of physiological processes such as photosynthesis, carbon allocation, and stomatal functioning,*®

Ellis County is within the Rolling Plains and Breaks region of the Central Great Plains ecoregion.”” The
general land use in the vicinity of Goodman Energy Center is rangeland for grazing cattle. Agricultural-
production in Ellis County consist mostly of livestock (cattle), wheat (7riticum aestivum), and grain

sorghum (Sorghum bicolor); however, small amounts of alfalfa (Medicago sativa), barley (Hordeum

Hallgren 1984; Hill and Littlefield, 1969; Mansfield and Freer-Smith, 1984.

Chapman Omermnik, Freeouf, Huggins, McCauley, Fresman, Steinaver, Angelo, and Schlepp. “Ecoregions of Nebraska and Kansas.” U.S.
Geological Survey, Reston, Virginia 2001,
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vulgare), com (Zea mays), rye (Secale cereale), oats (Avena sativa), and native hay are also produced.”
Trees are generally uncommon but may sporadically occur along stream corridors, drainage ways, and the
banks of impoundments. These species include Siberian elm (Ulmus pumila), eastern red cedar
(Juniperus virginiana), cottonwood (Populus deltoides), and black willow (Salix nigra).” Remnants of
native shortgrass prairie may occur near Goodman Energy Center. Common grasses in this community
include big bluestem (Andropogon gerardii}, little bluestem (Schizachyrium scoparium), sideoats grama
(Bouteloua curtipendula), blue grama (Bouteloua gracilis), switchgrass (Panicum virgatum), Indiangrass
(Sorghastrum nutans),western wheatgrass {Pascopyrum smithil}, and eastern gamagrass (Tripsacum

dactyloides).™

8.2.1  Particulate Matter

Particulates are typically detrimental to vegetation within the immediate vicinity of the source. The
phytotoxic response of a given plant species to particulate deposition on leaves varies depending on the
concentration and composition of the airborne particulates. 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. However, experimental evidence indicates that the deposition of
most common particulate materials on leaf surfaces result in less direct harm to plahts than phytotoxic
gases, which are absorbed and assimilated more rapidly and cause greater direct injury to plant tissues.”"
The maximum PM;,, and PM, 5 24-hour modeled values for the Project are 4.54 pg/m’. This level is
relatively low, so it is highly unlikely that PM,; and PM, s emissions will impact vegetation adjacent to

Goodman Energy Center.

8.2.2 Carbon Dioxide

C(O; 1s 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.”> However, the improved efficiencies
that result from elevated CO, levels may not necessarily result in greater yields for crop plants.” No
adverse impacts to vegetation at or near Goodman Energy Center are expected from CO; stack emissions

from the Project.

® Glover, Zavesky, Swafford, and Markley 1975

2 Stephens, 1969. :

30 Naturai Resources Conservation Service Web Soil Survey 2013.

31 Guderian 1986.

32 Drake, Gonzalez-Meler, and Long 1997; Leakey, Ainsworth, Bernacchi, Rogers, Long, and Ort 2069
33 Morgan, Bollero, Nelson, Dohleman, and Long 2005
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8.3 Soillmpacts

Seven soil types are mapped at, or in the immediate vicinity of {within one mile), the Project site.”* They

include:

o Roxbury silt loam, frequently flooded

e Armo loam, 3 to 7 percent slopes and 7 to 15 percent slopes

» Brownell gravelly loam, 2 to 10 percent slopes

e Hamey silt loam, 1 to 3 percent slopes and 3 to 7 percent slopes
&« Mento silt loam, 1 to 3 percent slopes

e Mento soils, 3 to 7 percent slopes

o  Wakeen silt loam, 3 to 7 percent slopes

Experimental evidence shows that elevated CO, levels indirectly affected soils by reduced soil |
respiration.” The elevated CO,, levels resulted in increased soil respiration sensitivity to soil temperature
changes and decreased soil respiration sensitivity to soil moisture changes. Elevated CO, levels also
increased the abundance of bacteria and fungi in the soil, however, the. experimental evidence indicated
that elevated CO, levels had no significant effect on microscopic arthropod and nematode abundance
within soils. The expected CO; stack emissions from the Project are relatively low and are not expected

to have a measureable effect on the soils at or in the vicinity of the Goodman Energy Center.

Particulate deposition on soils can have an effect over time, depending on the concentration and
composition of the airborne particulates. However, the maximum PM,, and PM, s 24-hour modeled
values for the Project are relatively low, so it is highly unlikely that PM;, and PM; s emissions will result

in significant impacts to soils adjacent to Goodman Energy Center.

8.4 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 100 skilled construction jobs.
Projected employment, reflecting full-time jobs directly tied to the operation of Goodman Energy Center
is estimated to be eight people at the facility and will not increase as a result of this Project. This will

. result in moderate amounts of secondary employment being created by the economic activity of the

3 Glover, Zavesky, Swafford, and Markley 1975; Natural Resources Conservation Service Web Soil Survey 2013.
% Tingey, Johnson, Lee, Wise, Waschmann, Olszyk, Watrud, and Donegan. 2006,
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facility. In the immediate vicinity of the facilify and as a result of the Project at Goodman Energy Center,
increased vehicular traffic is expected. However, these activities are not expected to significantly impact

air quality.

The construction work at Goodman Fnergy Center may temporarily increase the number of people
residing in the area. Many of the new employees are expected to already live in the area. 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 a measurable impact on air

quality,

The need for the project is based on meeting projected electrical demand from existing customers. While
adding additional electricity to the grid in this area may increase the potential for industrial growth, the
specifics concerning how increasing available electrical power in this area may affect future industrial

growth are unknown.
8.5 \Visibility and Deposition Analysis

8.5.1 Class | Area Analysis

FLLM guidance requires that a proposed major source, in the course of a PSD application, perform an
assessment of air quality impacts at Class I areas if these areas are located within approximately 300
kilometers of the proposed facility. There are no Class I areas that are within 300 kilometers of the
proposed Project; therefore, no assessment of air quality impacts at Class I areas will be performed for

this Project.

8.5.2 Class Il Area Analysis
The proposed Project will be located in a Class II area. With respect to visibility conditions around the
facility, there are no known Class 11 screening visibility criteria that have been recommended at this time.

A visibility analysis was performed on the three sites listed below:;

e Cedar Bluff State Park, the nearest state park located approximately 39.5 kilometers southwest of
the proposed Project location
e Wilson State Park, a state park located approximately 75 kilometers east of the proposed Project

location

o Hays Regional Airport, located approximately 12.5 kilometers southeast of the proposed facility.
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The visibility analysis was performed in accordance with the guidelines set forth in EPA-450/4-88-015,
Workbook for Plume Visual Impact Screening and Analysis. Within the document, the model
VISCREEN is recommended for plume visibility analysis. Several refinement levels of VISCREEN are
described. The first-level VISCREEN analysis uses worst-case meteorological conditions (F-class
stability, one meter per second wind speed). This level of screening results in the most conservative
(worst-case) visibility results. If the plume visibility against the sky and terrain is below a level
perceivable to the human eye, the visibility modeling is complete. If the plume is above this level, a
second-level VISCREEN analysis that uses actual meteorological data and refined particle characteristics
can be performed. The second-level model will result in a more realistic visibility analysis, If this plume
visibility still does not meet sky and terrain contrast levels, a third-level model may be performed which

can add more stafistical analysis.

First-Level VISCREEN

The first-level VISCREEN model was performed for the Project at Goodman Energy Center. The inputs
into the model included particulate matter, NO,, primary NO,, soot, and primary sulfate (SO4). The
maximum annual particulate and NO, emission rates of 28.4 and 36.7 tons per year respectively, were
used in the VISCREEN analysis.

According to the workbook, primary NO,, scot, and primary SO, can be assumed to be zero except for
very specific sources. Since the facility is not one of the specified sources, the emissions for the last three
pollutants (primary NO,, soot, and primary S0y} are assumed to be zero. The next set of inputs into the
first-level VISCREEN model considers the distance between the source, observe_r and area, and the
background visual range. Background visibility was determined from the VISCREEN manual to be 40

. kilometers.

The last inputs into the model are particle sizes, background ozone, plume-source-observer angle,
stability, and wind speed. All of these inputs are automatically set if the defauit option is chosen. For the
first-level analysis, the workbook tells the analyst to choose the default option, which sets the following

particle sizes:

e background fine = 0.3 micrometer (um) diameter, 1.5 gram per cubic centimeter (g/cm’} density
e background course = 6 um diameter, 2.5 g/cm’ density '

o plume particulate =2 um diameter, 2.5 g/cm’ density

s plume soot = 0.1 pm diameter, 2 g/em’ density

e  plume primary sulfate = 0.5 um diameter, 1.5 g/em’
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The background ozone is 0.04 ppm, the plume-source-observer angle is 11.25 degrees, the worst case

atmospheric stability is an F stability class, and the worst case wind speed is one m/s.

The VISCREEN model output compares the calculated Delta E and contrast from the plume to present
default comparison values. Delta E is the color difference parameter used to characterize the
perceptibility of the plume on a color difference between the plume and a viewing background such as the
sky, a cloud, or a terrain feature. Color differences are due to differences in three dimensions: brightness
(L*), color hue (a*), and saturation (b*). Delta E is calculated for several lines of sight. A green contrast
analysis is also performed for various lines of sight using a green wavelength and contrasting the plume
with the terrain and sky backgrounds. The critical E value is 2.0 and the green contrast value is (.05 for

Class I arcas; however, there are currently no Class I screening visibility criteria for the state of Kansas.

The first-level VISCREEN analyses show that the emissions from the proposed Project do not exceed the
Class I sky and terrain perceptibility threshold at Cedar Bluff State Park and Wilson State Park.
However, the analysis exceeds the Class I sky and terrain perceptibility threshold at the Hays Regional
Airport; therefore, a second-level VISCREEN analysis was performed for the Hays Regional Airport.
The results of the first-level VISCREEN model are provided in Appendix G.

Second-Level VISCREEN

While the first-level screening uses the worst-case meteorological conditions, second-level screening uses
observed meteorological data to provide a better, site-specific analysis of the visual impacts. The site-
specific average wind speed and stability class were determined for the second-level analysis. Under
most circumstances, the one percent worst atmospheric dispersion day (i.e., the fourth worst day of any

year) is typically the worst dispersion conditions for a plume.

The workbook provides guidance on how to determine the one percent worst day. A second-level

screening anélysis allows the following parameters to be adjusted to representative data if available:

e  Particle size distribution
e Background visual range
e Complex terrain

» One percent worst meteorological days

Since measurements of particle size are not known, and the background visual range has not been

measured in the Hays area, these parameters were left at their workbook suggested values. The terrain
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surrounding the proposed Project is assumed to be flat; therefore, no adjustménts were made for terrain.
The workbook suggests ranking the plume dispersion by the product of the vertical and horizontal
diffusion coefficients (0,0,) and the wind speed (U). If the plume takes more than 12 hours to reach a

receptor, the dispersion condition was not factored into the one percent worst day.

Wind rose plots for Dodge City Regional Airport (WBAN #13985) for years 1987 to 1991 and Russell
Municipal Airport (WBAN # 93997) for years 2008 to 2012 were generated to confirm that the data was
similar. The wind rose plots are shown in Appendix G and were determined to be comparable.

Therefore, to determine the wind speed and stability class, integrated surface hourly meteorological data
from the Dodge City Regional Airport was used for years 1987 to 1991 for this analysis. The analysis of
the five-years of meteorological data used to determine the one percent worst day is provided in Appendix

G for the Hays Regional Airport.

The visual results of the second-level screening analysis show that the emissions from the Proiect pass the
Class I sky and terrain perceptibility thresholds at the Hays Regional Airport located 12.5 kilometers
away, using the stability class and wind speed determined from the joint frequency distribution analysis.
The results of the second-level VISCREEN are included in Appendix G.

8.6 Conclusion

As shown by the results presented in this section of the application and additional supplemental
information, the Project will not have a significant adverse impact on the air quality, soils, vegetation, or
visibility in the surrounding area. The need for the Project is based on responding to projected electrical

demand and the Project is not expected to be growth-inducing by itself.

B
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APPENDIX A
KDHE CONSTRUCTION PERMIT APPLICATION FORMS

' » -..Midwest Energy PSD Permit Application
. Goodman Energy Center Expansion Project November 2013



Kansas Department of Health and Eavironment
Bureau of Air and Radiation
Phone (785) 296-1570  Fax (785) 291-3953

Notification of Construction or Modification
(K.AR. 28-£9-300 Constructien permits and approvals; applicability)

Check one: ElApplying for 2 Permit under KA R, 28-19-366(z} wApplying for an Approval under K AR, 28-19-300(b)"

1} Source [D Number: 0510057

2} Maiting Information:
Company Name:_Midwest Snerpy. Ing,
Address: - 1330 Canterbury Bd. P.O. Box 898
City, State. Zip:  Havs. Kansas 67601

3) Source Location:
Street Address:_Southeast Y4 Section 07, Township 13, Ranee 18W - 4 miles northwest of Havs. Kansas
City, County, State, Zip: _Hays. Ellis County, Kansas
Section, Township, Range: _ Southeast ¥ Section 07, Township 13, Range 18W
Latitude & Longitude Coordinates: North38° $5°49.53” West 99° 21°43.41"

4) NAICSC/SIC Code (Primary): 221132, Fossil Fuel Power Generation/ 8IC 4911

3) Primary Product Produced at the Source; Elcctricity
) Would this modification require a change in the current operating permit for vour facility? Yes [No

' no, please cxplain:
71 Is a permit {ee being submitted? Yes 1 No

I yes, please include the facility’ s federal employee identification number {(FEIN #) _48-0163970

8) Person to Contact at the Site: Michael Prindle Phone; (7851 625-1713

Title: Plant Manager

9) Petson to Contact Concerning Permit: _ Willilam N, Dowling Phone: (783) 625-1432

Titler Vice President of Enginecring & Enerey Sunply
Email:_bdowlingidmwenerey.com Fax: (785)625-1487

Plicase read before signing:

Reporting forms provided may not adequately deseribe some processes. Modify the forms if necessary. Include a written description of the activity
being proposed, a description of where the air emissions are generated and exhausted and how they are conlrolled. A simple diagram showing the
proposed activity addressed in this notification which produces air pollutants at the Tacifity (process fow diagrams, plot plan, et} with emission
points labeled must be submitted with reporting forms, information that, if made public, would divulge methods or processes entitied 1o protection as
trade secrets may be held confidential, See the reverse side of this page for the procedure to request information be held confidential. A copy of the
Kansas A Quality Statutes and Regulatiens wili be provided upon request.

Name and Title: William N. Dowling, Vice President of Engineering & Encrgy Supply

Address: 1713 230" Avenue
Hays, Kansag 67601

Sienaturcs g, % /4 Daie: A7 B8 1 224 Phone: (7@‘5“)@;‘5“~¢¢§2,

! LE Ll
10 vouddd not know whethr 1o appiv fora perm&ér att approval, follow appraval application procedures.

March 15, 2006
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Procedures For Requesting Information To Be Held Confidential

7+ Anapplicant may request that information submitted to the Department, other than emission data or information
in any air quality permit or approval, be treated as confidential if the information would divulge methods or
processes entitled to protection as trade secrets.

A request to designate information within the Department's air quality files as confidential must include:
(1) An uncensored copy of the document clearly marked as confidential;

(2) A copy of the document, or copies if more than one is required to be filed with the
Department, with the confidential information masked, :

(3) Specification of the type of information to be held as confidential (i.e., product formulations,
process rates);

(4) Specification and justification of the reason the mformation is qualified by statute to be treated
as confidential (competitive advantage, company developed secret formulation, trade secret);
and :

(5) A reference at each place in the document or documents where information is masked referring
to the specification of the type of information masked and the specification and justification the
information is qualified by statute to be treated as confidential.

| - ONLY THE CONFIDENTIAL INFORMATION ON ANY DOCUMENT MAY BE MASKED. ALL
- INFORMATION ON ANY DOCUMENT WHICH IS NOT CONFIDENTIAL MUST REMAIN LEGIBLE.

The information will be treated as confidential until the secretary has acted upon the request and the owner or
operator has had the opportunity to exhaust any available remedies if the secretary determines the information is
not confidential. ' )

Complete this and all reporting forms and submit to:

Kansas Department of Health and Environment
Bureau of Air and Radiation
1000 SW Jackson, Suite 310
Topeka, KS 66612-1366
(785) 296-1570

Sources located in Wyandotte County should obtain forms from, and submit forms to:

Unified Government of Wyandotte County
Department of Air Quality
619 Ann Avenue
Kansas City, KS 66101
(913) 573-6700

March 15, 2006
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CALCULATING THE CONSTRUCTION PERMIT APPLICATION FEE

[These requirements are found al K.AR. 28-19-304(b).]

Calculate the construction permit application fee as fullows:

Estimated capital cost of the proposed
aclivity [or which the application is made,
including the total cost of equipment and

services to be capitalized. Lined § 30.600.000.00
Multiply by .G3% {.0003) ¥ .00os
Total Line2 § £5.000.00

If Line 2 is less than $108, enter $106
on Line 3,

if Line 2 is greater than $4,000, enter
$4.600 on Line 3.

Otherwise, copy Line 2 1o Line 3.

Construction permit application fee. Line3 § 3.500% Minimum fee is $100
*Includes $1500 PSD fee

mj /V \}:;w/ ffcr

{Print)
Certifier of Capital Cost /jg‘/j;m %//@/M ///ZZ/;?.QJ.:?
(Signature) [Sate

CKLAR, 28-19-350 is a compiex regulation pertaining to prevention of sigrificant deterioration (PSD). An additiona! fec of $1,500
will be required if a PED review is necessary. 1f you betieve the proposed activity in this Notification of Construction or
Maodification will be subject 10 the requirements of K.A.R. 28-19-350, contact the Department for further evaluation.

For purposes of construction permit or approval applications, the éol]owmg are not considered modifications:
i. Routine maintenance or parts replacement.

2. An increzse of decrease in operating hours or production rates i1
a. production rate increases do not exceed the originally approved design capacity of the stationary source oy
© emissions unit: and
h. the increased potential-to-emit resulting trom the change in operating hours or production rates do not excead

ahy emission or operating limitations imposed as a permit condition.

March 15, 2006
Revision &



aodlfl, Midwest _ ; 80-1769
§l % Energy, Inc. Bank of America 15 110
HAYS, KANSAS 67601
&

ACCOUNTS PAYABLE CHECK

—_ Check Amount ]

Daie
1711/22_/13

320936

5,500.00

PAY: Five Thousand Five Hundred Dollars 00 cents
Pay To: KANSAS DEPT OF HEALTH &
ENVIRONMENT

1000 sw JACKSON ST, STE 310
TOPEKA KS 66612-1366

VOID AFTER 180 DAYS

b td

£

S
HEAY

N

4 SENg,

U

£
Q ApEs W

Vendor: 11454 Name: KANSAS DEPT OF HEALTH & Check Number: 320936
Inv Date Invoice Number ] Invoice Description Invoice Amt Discount Amt Net Amt
11/21/13 11/21/13 PERMIT FEE 5,500.00 0.00 5,500.00
RECEIVER
BUREAL OF AlF
Total: 5,500.00



Kansas Department of Health and Environment
Division of Environment
Bureau of Air and Radiation

STATIONARY INTERNAL COMBUSTION ENGINES

1) Source ID Number: 0510057 Emission Point Number: 3 Engines (ENG 10 to ENG 12)

2} Company/Source Name: Midwest Energy, Inc. — Goodman Energy Center

3) Type of Engine: Turbine ; Reciprocating X ; Other
4) Engine Manufacturer : Wartsila
Model Ne.: - 20V348G
Date of Manufacture; TBD
Serial No.: TBD
5) Use of Engine: Electric power generation _X  ; Compressor  ; Pump  ; Other - describe
6) Maximum Brake horsepower at continuous rating: BHP _ |
Normal operating engine speed: RPM o .
Rated Brake Horsepower at normal operating RPM: BHP |
or
Maximum Generator Nameplate Capacity: 9,341 kW
Maximum design heat input rate:  78.93 MMBTU/hr

7} Operating schedule: 8,760 hrs per year

8) Date of Instailation: TBD
Date of Last modification: TBD

TURBINES
9) Type of Gas Turbine: Simple cycle ; Co-generation ; Regenerative ; Combined cycle

10) Fuel data for all the different types of fuel to be used :

a) Fuel Type ; Sulfur content % by weight
Lower heating value BTU per cu ft; or - BTU per 1b; or BTU per galton
b) Fuel Type ; Sulfur content % by weight '
Lower heating value BTU per cu ft; or BTU perlb; or BTU per gallon
¢) Fuel Type ; Sulfur content % by weight ;
Lower heating value BTU per cu ft; or BTU per lb; or BTU per gallon
September 8, 1998 DUPLICATE THIS FORM AS NEEDED Form 8-1.0 Page 4 of 27
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STATIONARY INTERNAL COMBUSTION ENGINES

{cont.)

11) Heat recovery unit or steam generator unit installed? Yes ; No

Supplementary fired ? Yes ;No  Ifyes, type of fuel used:

Capacity of the burner gals per hr

Fuel heating value BTU per cu ft or gal

Sulfur content of fuel by weight %; Please attach complete supplementary fuel oil/distillate analysis.
12) Emission control system(s) used: Water injection ; Steam injection ;

Selective Catalytic reduction with Water injection ; Selective catalytic reduction :

Describe Selective Catalytic emission reduction control installed:
Manufacturer's name: Model No.:

POLLUTANT MANUFACTURER'S
REDUCTION EFFICIENCY %

13) Did construction, modification, or reconstruction commence after October 3, 19777 Yes X : No
If ves, this facility may be subject to NSPS, 40 CFR 60, Subpart GG.

RECIPROCATING ENGINES
14) Engine design details:

Number of cylinders 20

Aspiration: Normal _ ; Turbo charged __X

Ignition: Spark_ X ; Compression

Design class 2 cycleleanburn ;4 cycle lean burn _ X ; 4 eyele rich burn

15} 2 or 4 cycle lean burn with combustion modification, increased air/fuel ratio and intercooling ?
Yes ; No X

If yes, attach the guaranteed performance of the conversion supplier or the actual monitored performance, and the

engine operating conditions for the guarantee of performance.

16) Type of integral emission control: Selective Catalytic Reduction_ X ;
Non Selective Catalytic Reduction ; Combustion Reduction {Describe) Oxidation Catalyst X ; None

17) Fuel{s): Gasoline ; Diesel ; Natural Gas___ X : Dual fuel

STATIONARY INTERNAL COMBUSTION ENGINES

September §, 1998 DUPLICATE THIS FORM AS NEEDED Form 8-1.0 Page 5 ofﬁT
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(cont.)

18) Fuel Heating Value: Gasoline BTU per gal; Diesel BTU per gal;
Nataral Gag _ 1,020 BTU per cu ft ; Dual fuel mix _ %% diesel % natural gas
Sulfur content of diesel by weight %

APPLICABLE TO ALL STATIONARY INTERNAL COMBUSTION ENGINES

19) Enclose available engine manufacturerss emissions data.

20) For emission control equipment, use the apprépriate CONTROL EQUIPMENT form and duplicate as needed.

Be sure to indicate the emission unit that the control equipment is affecting.

September &, 1998 DUPLICATE THIS FORM AS NEEDED Form §-1.¢
Revision 2
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Kansas Department of Heaith and Environment
Division of Environment
Bureau of Air and Radiation

CATALYTIC CONVERTER
(Stationary Internal Combustion Engine)

1} Source ID Number: 8510057
2) Company/Source Name:  Midwest Energy, Inc. — Goodman Energy Center

3) Catalytic Converter identification number or designation: __SCR 10 to SCR_12

4)  What emission unit(s) or source(s) of emissions is(are) vented to the catalytic converter?
a. _ENG_10to ENG_ 12 are vented to SCR_10 to SCR 12, respectively
b. '

5) Description of pollutant(s) collected: _ NOx

6) Engine:
Manufacturer; Wartsila Model No.  20V348SG Serial No.  TBD
Maximum HP: 12,526

7) Catalytic Converter: ‘
Manufacturer;:  TBD Madel No. TBD Serial No. TBD

Operating temperature range of catalyst: 635 °F to 842 °F
Temperature at which over temperature protection switch activates: 842 °F

Describe any situations that could render the catalyst ineffective:

e Operation at low engine loads (<40% of maximum engine output) a risk to destroy catalyst
elements.
® It is an unavoidable fact that the catalytic material loses activity over time. The actual ageing

process is difficult to predict but after a certain point the activity of the catalyst has reached its design
point and needs to be replaced.

List the parameters and ranges that will define the proper operation of the catalytic converter:

(e.g.: Output: _to __ HP: O, Sensor: _ to _ volts: Exhaust temperature into the converter:  to  °F)
_ The Selective Catalvtic Reduction (SCR) systems will work at operating loads of 40% to 100% load, except
periods of unit start-up (30-min) and shutdown. The exhaust temperature must reach 635 degrees Fahrenheit for the
catalyst temperature to reach the minimum temperature for maximum reduction of NOx.

8) Air/Fuel Ratio Controller:
Manufacturer: Model No. Serial No.

October 13, 1998 DUPLICATE THIS FORM AS NEEDED Form 14-13.0 Page 7of 27
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9) Emissions Reduced
NOx
CcO
Nonmethane Hydrocarbons

Other:

CATALYTIC CONVERTER
(cont.)

Emission Factor (afier converter) in grams/hp-hr

0.052

October 13, 1998
Revision 2
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Kansas Department of Health and Environment
Division of Environment
Bureau of Air and Radiation

CATALYTIC CONVERTER
(Stationary Internal Combustion Engine)

1) Source ID Number: 0510057

2y Company/Source Name: Midwest Energy. Inc. — Goodman Energy Center

3) Catalytic Converter identification number or designation: OxCat 10 to OxCat 12

6) What emission unit(s) or source(s) of emissions is(are) vented to the catalytic converter?
a. ENG_10to ENG 12 are vented to OXCAT 10 to OXCAT 12, respectively
b. '

C.

7y  Description of pollutani(s) collected: €O and VOC emissions

6) Engine:
Manufacturer: Wartsila Model No. 20V348G Serial No. TBD
Maximum HP: 12,526

7) Catalytic Converter:’
Manufacturer: TBD Model No. TBD Serial No.  TBD
Operating temperature range of catalyst:. 635 °F to 842 °F

Temperature at which over temperature protection switch activates: 842 °F
Describe any situations that could render the catalyst ineffective:

® Operation at low engine loads (<40% of maximum engine output) a risk to destroy catalyst
elements.
° It is an unavoidable fact that the catalytic material loses activity over time. The actual ageing

process is difficult to predict but after a certain point the activity of the catalyst has reached its design
point and needs to be replaced. '

List the parameters and ranges that will define the proper operation of the catalytic converter:

(e.g.: Output:  to_ HP; Oz Sensor: __to __ volts; Exhaust temperature into the converter: __ to __°F)
__ The oxidation catalyst systems will work at operating loads of 40% to 100% load, except periods of unit start-up
(30-min) and shutdown. The exhaust temperature must reach 635 degrees Fahrenheit for the catalyst temperature o

reach the minimum temperature for maximum reduction of CO and VOC.

8) Air/Fuel Ratio Controller:
Manufacturer: Model No. Serial No.

October 13, 1998 DUPLICATE THIS FORM AS NEEDED Form 14-13.0  Page 9 of 27
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CATALYTIC CONVERTER

(cont.)
9) Emissions Reduced Emission Factor (after converter) in grams/hp-hr
NOx
CO ' 0.097
Nonmethane Hydrocarbons 0.097
Other:
October 13, 1998 DUPLICATE THIS FORM AS NEEDED Form 14-13.0  Page 10 of27
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1)
2)
3)

4)

5

6)

7)

8)

9)

Kansas Department of Health and Environment
Division of Environment
Bureaun of Air and Radiation

STATIONARY INTERNAL COMBUSTION ENGINES

Source I Number : 0510057 Emission Point Number:  FP 1

Company/Source Name: :  Midwest Energy, Inc. — Goodman Energy Center

Type of Engine: Turbine ; Reciprocating _ X ; Other

Engine Manufacturer : TBD

Model No_: TBD

Date of Manufacture: TBD

Serial No.: ____TBD

Use of Engine: Electric power generation  ; Compressor  ; Pump X ; Other - describe

Maximum Brake horsepower at continuous rating: 100 BHP

Normal operating engine speed: RPM

Rated Brake Horsepower at normal operating RPM: 100 BHP
or

Maximum Generator Nameplate Capacity: kw

Maximum design heat input rate: BTU/hr

Operating schedule: 100 hrs per year

Date of Installation; TBD
Date of Last modification: TBD

TURBINES

Type of Gas Turbine: Simple cycle ; Co~generation ; Regenerative ; Combined cycle

10) Fuel data for all the different types of fuel to be used :

a) Fuel Type ; Sulfur content % by weight ;
Lower heating value BTU percu ft; or BTU per Ib; or BTU per gallon
b) Fuel Type ; Sulfur content % by weight ;
Lower heating value BTU per cu ft; or BTU perlb; or BTU per gallon
¢) Fuel Type ; Sulfur content % by weight ;
Lower heating value BTU per cu ft; or BTU per lb; or BTU per gallon
September §, 1998 DUPLICATE THIS FORM AS NEEDED Form 8-1.0 Page 11 of 27
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STATIONARY INTERNAL COMBUSTION ENGINES

{cont.)

11) Heat recovery umit or steam generator unit installed? Yes ; No

Supplementary fired ? Yes ; No If yes, type of fuel used:

Capacity of the burner gals per hr

Fuel heating value BTU per cu ft or gal

Sulfur content of fuel by weight %; Please attach complete supplementary fuel oil/distillate analysis.
12) Emission control system({s} used: Water injection ; Steam injection ;

Selective Catalytic reduction with Water injection ; Selective catalytic reduction ;

Describe Selective Catalytic emission reduction control installed:

Manufacturer's name: Model No.:

POLLUTANT MANUFACTURER'S

REDUCTION EFFICIENCY %

13} Did construction, modification, or reconstruction commence after October 3, 19777 Yes

If ves, this facility may be subject to NSPS, 40 CFR 60, Subpart GG.

RECIPROCATING ENGINES .
14y Engine design details: TRD

Number of cylinders

Aspiration: Normal ; Turbo charged
Ignition: Spark » Compression
Design class 2 cycle lean burn ; 4 eyele lean burn ;4 cyele rich burn

15) 2 or 4 cycle lean burn with combustion modification, increased air/fuel ratio and intercooling ?

Yes ; No

If yes, attach the guaranteed performance of the conversion supplier or the actual monitored performance, and the

engine operating conditions for the guarantee of performance.

16) Type of integral emission control: Selective Catalytic Reduction

>

Non Selective Catalytic Reduction ; Combustion Reduction (Describe)
17) Fuel(s): Gasoline ; Diesel X ; Natural Gas ; Dual fuel
September 8,. 1998 DUPLICATE THIS FORM AS NEEDED Form 8-1.0

Revision 2
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STATIONARY INTERNAL COMBUSTION ENGINES

(cont.)
18} Fuel Heating Value: Gasoline BTU per gal; Diesel 140,006 = BTU per gal;
Natural Gas BTU per cu ft ; Dual fuel mix _ % diesel % natural gas

Sulfur content of diesel by weight 0.0015 %

APPLICABLE TO ALE STATIONARY INTERNATL COMBUSTION ENGINES

19} Enclose available engine manufacturerss emissions data.

20) For emission control equipment, use the appropriate CONTROL EQUIPMENT form and duplicate as needed.

Be sure to indicate the emission unit that the control equipment is affecting.

Scptember 8, 1998 DUPLICATE THIS FORM AS NEEDED Form 8-1.0
Revision 2 )
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Kansas Department of Health and Environment
Division of Environment
Bureau of Air and Radiation

STATIONARY INTERNAIL COMBUSTION ENGINES

1) Source ID Number : 0516057 Emission Point Number: GEN 1

2} Company/Source Name:_ Midwest Energy. Inc. — Goedman Energy Center

3) Type of Engine: Turbine ;Reciprocating X ; Other

4) Engine Manufacturer : TBD
Model No_: TBD
Date of Manufacture: __ TBD
Serial No.: TBD

5) Use of Engine: Electric power generation _X__ ; Compressor ___ ; Pump _; Other - deseribe

6) Maximum Brake horsepower at continuous rating: BHP
Notmal operating engine speed: RPM '
Rated Brake Horsepower at normal operating RPM: BHP

or
Maximum Generator Nameplate Capacity: 250 kW
Maximum design heat input rate: 2,680.000  BTU/hr '

7} Operating schednle: 100 hrs per year

R) Date of Installation: TBD
Date of Last modification; _TBD

TURBINES
9) Type of Gas Twbine: Simple cycle ; Co-generation ; Regenerative ; Combined cycle

10) Fuel data for all the different types of fuel to be used :

a) Fuel Type : Sulfur content % by weight ; ‘
Lower heating value BTU per cu ft; or BTU pér 1b; or BTU per gailon
b) Fuel Type ; Sulfur content % by weight ;
Lower heating value BTU per cu ft; or BTU per Ib; or BTU per gallon
¢) Fuel Type : Sulfur content % by weight ;
Lower heating value BTU per cu fi; or BTU per 1b; or BTU per gallon
September §, 1998 DUPLICATE THIS FORM AS NEEDED Form 8-1.0 Page 14 of 27
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STATIONARY INTERNAL COMBUSTION ENGINES

(cont.)
11y Heat recovery unit or steam generator unit installed? Yes ; No
Supplementary fired 7 Yes ; No If yes, type of fuet used:
Capacity of the burner gals per hr
Fuel heating value BTU per cu ft or gal
Sulfur content of fuel by weight %; Please attach complete supplementary fuel oil/distillate analysis.
[2) Emission control system(s) used: Water injection ; Steam injection ;

Selective Catalytic reduction with Water injection

Describe Selective Catalytic emission reduction control installed:

Manufacturer's name:

; Selective catalytic reduction

Meodel No.:

POLLUTANT

MANUFACTURER'S
REDUCTION EFFICIENCY %

13) Did construction, modification, or reconstruction commence after October 3, 19777 Yes
If yes, this facility may be subject to NSPS, 40 CFR 60, Subpart GG.

; No

RECIPROCATING ENGINES

14) Engine design details: TBD

Number of cylinders

Aspiration: Normal

Ignition: Spark

; Turbo charged

; Compression

Design class 2 cycle lean bum . 4 cycle lean burn ; 4 eycle rich bumm

15) 2 or 4 ¢ycle lean burn with combustion modification, increased air/fuel ratio and intercooling ?

Yes : No

If yes, attach the gnaranteed performance of the conversion supplier or the actual monitored performance, and the

engine operating conditions for the guarantee of performance.

16) Type of integral emission control: Selective Catalytic Reduction

17) Fuel(s): Gasoline

Non Selective Catalytic Reduction ; Combustion Reduction (Describe)
;. Diesel X ; Natural Gas ; Dual fuel
DUPLICATE THIS FORM AS NEEDED Form &-1.0

September §, 1998
Revision 2
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STATIONARY INTERNAL COMBUSTION ENGINES

(cont.)
18) Fuel Heating Value: Gasoline BTU per gal; Diesel 140,000 BTU per gal;
Natural Gas BTU per cu ft ; Dual fuel mix _ % diesel % natural gas

Sulfur content of diesel by weight 0.0015 %

APPLICABLE TO ALL STATIONARY INTERNAL COMBUSTION ENGINES

19} Enclose available engine manufacturerss emissions data.

20) For emission control equipment, use the appropriate CONTROL EQUIPMENT form and duplicate as needed.

Be sure to indicate the emission unit that the control equipment is affecting.

September 8, 1998 DUPLICATE THIS FORM AS NEEDED Form 8-1.0
Revision 2
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[y
2)
3)
4)

5)

6)

7)

Source ID Number: 0510057

Company/Source Name: Midwest Energy, Inc. — Goodman Energy Center

Emission Unit Identification: HTIR 1

Kansas Department of Health and Environment
Division of Environment
Burean of Air and Radiation

INDIRECT HEATING UNIT (BOILER)

Manufacturer: TBD Model No.: TBD

Maximum design heat-input rate; 1,000,000  BTU/hr
Heat-release Rate: 1,020 BTU/hr/cu. ft. of furnace volume
Annual load factor: _100%
Heater design: Cyclone  ; Underfeed stoker  ; Spreader stoker

Pulverized (dry-tangential or normal/wet) ; Other (specify)

»

Normal Operating Schedule: 8760 _hours/year
Date of latest modification: N/A

Primary Fuel Type:
Natural Gas _X_ Oil Coal Other (specify)

Secondary Fuel Type: N/A
Natural Gas Oil Coal Other (specify)

If other fuel is waste liquid:
What is the source of the waste?

Will the waste be pretreated to remove any of the contaminants? Yes ; No

method of pretreatment:

If ves, describe

If waste liquid is used it combination with fuel oil:

Specify the volume percent of waste liquid: %

Specify the anticipated annual operating hours during which the fuel and waste combination will be used:

hrs.
Fill in the data below for the fuel oil,

Include the chemical and physical characteristics of the waste liquid. Also, include any source emissions test data

that is available from testing similar facilities that have disposed of this type liquid waste.

September 8, 1998 DUPLICATE THIS FORM AS NEEDED
Revision 3
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INDIRECT HEATING UNIT (BOILER)
{(cont.)

8) Fuel Specific Data; (if other is specified, give appropriate data)

Natural Gas:
Heating value; 1,020 BTU/cu. ft.
(If fuel gas is used, also specify %Sulfur: )
Coal:
Fuel Parameters: %Sulfur: % Ash:
Heating value: BTUAb.
Fuel Oil:
Fuel Parameters: %Sulfur:  Grade:
Heating value: BTU/gal.
Density: Ib./gal.

9} Air Emissions Control Technology: NOx X SOx CO Particulate
If yes, breakdown of Control Technology: Dry Low NOx Burners

10) Soot blowing (if applicable): frequency: duration:

11y Has boiler been derated because of:

Fuel change Equip. limitations Regulatory compliance

12) Emissions discharge to atmosphere _135 _ft. above grade through stack or duct .83 ft. diameter
at 500 F temperature, with 1439 cfin flow rate and _44.33 fps velocity.

13) For emission control equipment, use the appropriate CONTROL EQUIPMENT form and duplicate as needed.
Be sure to indicate the emission unit that the control equipment 1s affecting

14) Did construction, modification, or reconstruction commence after August 17, 1971 and on or before September
18, 1978 and does the indirect heating unit have a maximum design heat-input capacity to combust more than
250 million BTU/hour? Yes ___ ;No_ X
If yes, this plant may be subject to NSPS, 40 CFR Part 60, Subpart D.

15) Did construction, modification, or reconstruction commence after September 18, 1978 and does the indirect
heating unit have a maximum design heat-input capacity to combust more than 250 million BTU/hour? Yes
N0 X
If yes, this plant may be subject to NSPS, 40 CFR Part 60, Subpart Da.

16) Did construction, modification, or reconstruction commence after June 19, 1984 and does the indirect heating
unit have a maximum design heat-imput capacity to combust more than 100 miilion BTU/hour but less than 250
million BTU/hour? Yes  ;No X

If yes, this plant may be subject to NSPS, 40 CFR Part 60, Subpart Db.

September 8, 1998 DUPLICATE THIS FORM AS NEEDED Form 6-1.0 Page 18 of 27
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INDIRECT HEATING UNIT (BOILER)
{cont.)

17) Did construction, modification, or reconstruction commence after June 9, 1989 and does the indirect heating

unit have a maximum design heat-input capacity to combust 10 million or more BTU/hour but less than 100
million BTU/hour? Yes :No_X

RSN
If yes, this plant may be subject to NSPS, 40 CFR Part 60, Subpart De. (Not applicable becanse the gas
heater  does not produce steam.)

Septerber 8, 1998 DUPLICATE THIS FORM AS NEEDED Form 6-1.0 Page 19 of 27
Revision 3



Kansas Department of Health and Environment
Division of Environment
Bureau of Air and Radiation

LIQUID STORAGE TANKS/VESSELS

1) Source ID Number; 0510057

2) Company/Source Name:  Midwest Energy, Inc. — Goodman Energy Center

3) Emission Unit Identification and Number:  Tank FP 1

4} Type of Tank: External Floating Roof (E)
Internal Floating Roof (1)

‘Horizontal Fixed Roof (H)
Vertical Fixed Roof (V) X

Domed External Floating Roof (D)

A

5) Complete the following table:

Measurement, Physical State, etc. External Internal Horizontal Vertical Domed External
Shell height (f) T e e Ny S L i m—

Diameter (ft)
Shell length (ft)
Maximum liquid height (ft)

Average liquid height (ft)

Working volame / tank volume (gal)

Turnovers per year

Net throughput (gal/yr)

Tank heated (yes/no)

Tank underground (yes/no)

Self-supported roof? (yes/no)

Number of columns

Column diameter (ft)

Shell color/shade

Shell condition (good/poor)

Shell paint condition (good/poor)

Roof color/shade
W/W
Roof paint condition (good/poor)
July 28, 2005 DUPLICATE THIS FORM AS NEEDED Form 1190 Page 20 of 27
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Measurement, Physical State, etc.

External Internal Horizontal Vertical Domed External

Roof type {cone, dome, pontoon,
doubledeck)

| Cone

Roof height (ft)

Dome roof radius (1)

Cone roof slope (fi/ft)

Tank construction (welded, riveted)

Primary seal (vapor-mounted, liquid-

mounted, mechanical shoe)

Secondary seal (weather shield, rim-

mounted, none)

Fitting category (typical, controlied,
detail)

Vacuum setting (psig)

Pressure setting {psig)

Deck type (bolted, welded)

If bolted, deck construction

If bolted, deck seam fength (ft)

Deck fitting {typical, controlled,

detail)
Chemical category of liquid (crude oil, Petroleum
petroleum distillate, organic liquid) Distillate
Single or multiple component mixture Single
Chemical name Fuel Oil #2
CAS number
Vapor pressure of tank if different than
ambient (psig)
Temperature of tank if different than
ambient (°F)
July 28, 2005 DUPLICATE THIS FORM AS NEEDED Form 11-9.0 Page 21 of 27
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LIQUID STORAGE TANKS/VESSELS
(cont.)

6) Tank shape: cylindrical X spherical other, describe

7) Tank material: steel X fiberglass other, describe

8) If tank is fixed roof, check the type of vapor recovery system;

Liquid absorption Vapor compression Carbon absorption
Nome X Other, describe

9) Tank filling source: pipeline  railcar ﬁﬁw truck X other, specify

10) Type of filling: submerged ~ splash X

11) Maximum rate at which tank can be emptied gpm filled 2pm

Is this storage vessel subject to any of the following NSPS (40 CFR 60) subparts?

12) (Subpart K - Petroleum Ligquid Storage Vessels) Does the storage vessel have a capacity greater than 151,416
liters {40,000 gallons) but not exceeding 246,052 liters (65,000 gallons), and commenced construction or
modification after March 8, 1974 and prior to May 19, 19787
Yes No X Exempt
13) (Subpart K - Petroleum Liquid Storage Vessels) Does the storage vessel have a capacity greater than 246,052
liters (65,000 gallons) and commenced construction or modification after June 11, 1973 and prior to May 19, 19787
Yes No X Exempt
14) (Subpart Ka - Petroleum Liquid Storage Vessels) Does the storage vessel have a capacity greater than 151,416
liters (40,000 gallons) and for which construction commenced after May 18, 1978 and prior to July 23, 19847
Yes No X Exempt '
15) (Subpart Kb - Volatile Organic Liquid Storage Vessels) Does the storage vessel have a capacity greater than or equal
to 75 m’ (19,813 gallons) and is used to store volatile organic liquids in which construction,
reconstruction, or modification commenced after July 23, 19847
Yes No X Exempt

16} (Subpart XX - Bulk Gasoline Terminals) Does the facility have a bulk gasoline terminal site?
Yes No .
Have the loading racks at the bulk gasoline terminal been constructed or modified after December 17, 19807
Yes Ne  Exempt

July 28, 2005 DUPLICATE THIS FORM AS NEEDED Form 11-9.0 Page 22 of 27
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17) {(Subpart UU — Asphalt Processing and Asphalt Roofing Manufacturing) Is the tank an asphalt storage facility at
a petroleum refinery or an asphalt roofing plant; or a mineral storage tank at an asphalt roofing plant; and
did the equipment commence construction or modification after November 18, 19807

Yes No X Exempt
Is the eqﬁipment an asphalt storage tank or blowing still at an asphalt processing plant, petroleum refinery, or asphalt
roofing plant; and

does the asphalt storage tank or blowing still process and/or store asphalt used for roofing only or for roofing and
other purposes; and '

did the equipment commence construction or modification after November 18, 19807

Yes Ne X Exempt

Is the equipment an asphalt storage tank or blowing still at an asphalt processing plant, petroleum refinery, or asphalt
roofing plant; and _

does the asphalt storage tank or blowing still process and/or store only nonroofing asphalts; and

did the equipment commence construction or modification after May 26, 19817

Yes No X Exempt

18) Reason for any exemptions:

July 28, 2005 DUPLICATE THIS FORM AS NEEDED Form 11-9.0 Page 23 of 27
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Kansas Department of Health and Environment
Division of Enviranment
Bureau of Air and Radiation

LIQUID STORAGE TANKS/VESSELS

1) - Source ID Number: 0510057

2) Company/Source Name: Midwest Energy. Inc. — Goodman Energy Center

3) Emission Unit Identification and Number:  Tank EMG 1

4) Type of Tank: External Floating Roof (E)
Internal Floating Roof (I)

Horizontal Fixed Roof (H)
Vertical Fixed Roof (V) X

Domed External Floating Roof (D)

R

5) Complete the following table:

Measurement, Physical State, ete. External Internal Horizontal Vertical Domed External
Shell height (ft) SR e —

Diameter (ft)

Shell length (ft)

Maximum liquid height (ft)

Average liquid height (ft)

Working volume / tank volume {gal)

Turnovers per year

Net throughput (gal/yr)

Tank heated (yes/no)

Tank underground (yes/no}

Self-supported roof? (ves/no)

Number of columns

Column diameter (ft)

Shell color/shade

Shell condition {good/poor)

Shell paint condition: (good/poor)

Roof color/shade
W/W
Roof paint condition {(good/poor)
Good
July 28, 2005 DUPLICATE THIS FORM AS NEEDED Form 11-9.0 Page 24 of 27
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Measurement, Physical State, etc.

External

Roof type (cone, dome, pontoon,
doubledeck)

Roof height (ft)

Dome roof radius (ft)

Cone roof slope (ft/ft)

Tank construction (welded, riveted)

Primary seal (vapor-mounted, liquid-
mounted, mechanical shoe)

Internal

Secondary seal (weather shield, rim-

mounted, none)

Fitting category (typical, controlled,
detail)

Vacuum setting (psig)

Pressure setting (psig)

Deck type (bolted, welded)

If bolted, deck construction

If bolted, deck seam length (ft)

Deck fitting (typical, controlled,

Horizontal

Vertical

Domed External

i Cone

detail)
Chemical category of liquid (crude oil, | Petroleum
petroleum distillate, organic liquid) Distillate
Single or multiple component mixture Single
Chemical name Fuel OQil #2
CAS number
Vapor pressure of tank if different than
ambient (psig)
Temperature of tank if different than
ambient (°F)
July 28, 2005 BDUPLICATE THIS FORM AS NEEDED Form 11-9.0 Page 25 of 27
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" LIQUID STORAGE TANKS/VESSELS
(cont.)

6) Tank shape: cylindrical X spherical other, describe

7) Tank material: steel X fiberglass other, describe

8) Iftank is fixed roof, check the type of vapor recovery system:

Liquid absorption Vapor compression ~ Carbon absorption

None X Other, describe
9) Tank filling source: pipeline  railcar truck X other, specify
[0} Type of filling: submerged ~ splash X
11) Maximum rate at which tank can be eniptied gpm filled gpm

Is this storage vessel subject to any of the following NSPS (40 CFR 60) subparts?

12) (Subpart K - Petroleum Liquid Storage Vessels) Does the storage vessel have a capacity greater than 151,416
liters (40,000 gallons) but not exceeding 246,052 liters (65,000 gallons), and commenced construction or
modification after March 8, 1974 and prior to May 19, 19787 .
Yes No X Exempt
13) (Subpart K - Petroleum Liquid Storage Vessels) Does the storage vessel have a capacity greater than 246,052
liters (65,000 gallons) and commenced construction or modification after June 11, 1973 and prior to May 19, 19787
Yes No X Exempt
14) (Subpart Ka - Petroleum Liquid Storage Vessels) Does the storage vessel have a capacity greater than 151,416
liters {40,000 gallons) and for which construction commenced after May 18, 1978 and prior to July 23, 19847
Yes No X Exempt
15) (Subpart Kb - Volatile Organic Liquid Storage Vessels) Does the storage vessel have a capacity greater than or equal
to 75 m’ (19,813 gallons) and is used to store volatile organic liquids in which construction,
reconstruction, or modification commenced after July 23, 19847
Yes - No X Exempt

16) {Subpart XX - Bulk Gasoline Terminals) Does the facility have a bulk gasoline terminal site?
Yes No X

Have the loading racks at the bulk gasoline terminal been constructed or modified after December 17, 19807
Yes No  Exempt

July 28, 2005 DUPLICATE THIS FORM AS NEEDED Form 11-9.0 Page 26 of 27
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17) {Subpart UU — Asphalt Processing and Asphalt Roofing Manufacturing) Is the tank an asphalt storage facility at
a petroleum refinery or an asphalt roofing plant; or a mineral storage tank at an asphali roofing plant; and

did the equipment commence construction or modification after November 18, 19807

Yes No X Exempt
Is the equipment an asphalt storage tank or blowing still at an asphalt processing plant, petroleum refinery, or asphalt
roofing plani; and

does the asphalt storage tank or blowing still process and/or store asphalt used for roofing only or for roofing and
other purposes; and

did the equipment commence construction or modification after November 18, 19807

Yes No X Exempt

Is the equipment an asphalt storage tank or blowing still at an asphalt processing plant, petroleum refinery, or asphalt
roofing plant; and

does the asphalt storage tank or blowing still process and/or store only nonroofing asphalts; and

did the equipment commence construction or modification after May 26, 19812

Yes No_ X Exempt

18) Reason for any exemptions:

July 28, 2005 DUPLICATE THIS FORM AS NEEDED Form 11-9.0 Page 27 of 27
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APPENDIX B
FIGURES

Midwest Energy PSD Permit Application
Goodman Energy Center Expansion Project November 2013
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APPENDIX C
EMISSION CALCULATIONS

Midwest Energy PSD Permit Application
Goodman Energy Center Expansion Project November 2013
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Midwest Energy - Goodman Energy Center Expansion F
New RICE Emissions Calculations

Engine Information

#RICE= 3 Heating Value
Hours of full load (sach) 8,760 Total hours of
100% 75%
[Fuel input B TU/hr 78.93 61.03
kWe-gross 5,341 6,998
Stack Information
100% 75%
Flue gas exit temperature 730 811
Flue gas exit velocity 82.6 65.9
Stack Diameter 4.0 ft
Stack Height 85.0 ft

A The start-up stack velocity and temperature werc calculated based on a half-hour at 40

Emission Calculations

"agsumes startup Jasts for 30 minutes and other 30 minutes is 100% ltoad for ope hour lot:

Zassumes shutdown lasts for 1 minutes and other 59 minutes is 100% load for one hour tc

*agsumes startup lasts for 30 minutes, shuldown lasts for 2 minute and other 29 minutes &

*based on cach RICE operating
*based on total operation of

8,760 hours per year
26.280 hours per year for all 3 RICE combim

80, cmisions from AP-42 Chapter 3.2, Table 3.2-1, July 2000

"Includes global warming polential

Sulfuric Acid Mist
Assume 10% of SO2 is converted to SO3
Assime 100% of 803 is converted to H2504

Al RICE®
i Shutdownt
’ All RICE Startup +
Start-up + Normal Normal
£00% 75% 40% 1 Operation Operation
Pollutant Ib/mmbBtu py tpy
NO, T
Cco
VOC
PM/PM,;o/PM3 5 (totai)
S0,
H,50, Mist
CO;
CH, 2.20E-03
NO, 2.20E-04
COye’ -

Ib/hr SO2
converted to
Name Ib/hr SO2 503
100% 4.6E-02 4.0E-03
15% 2.8E-02 2.8E-03
50% 9,6E-03 9.6E-04
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Midwest Energy - Goodman Energy Center Expansion Project
New Auxiliary Combustion Sources Emissions Calculations

Dew Point Heater

Size 1.00 MMBtu/hr
HHVY 1,020 Biufcf
Cperation 8760 hours/year
Dew Point Heater Stack Parameters
Height Temp. Velocity Diameter Stack Discharge
ACFM Fuel
(ft) {F) {ft'sec) {ft) Type
15 500 44.33 0.83 - Vertical Natural Gas
Emission Factors Emissions
Pollutant Ib/MMcf 1b/MMBtu Source tpy
NGOy 100 0.0980 AP-42*
co 84 0.0824 AP-42*
PMPM. o/PM, 5 76 00075 |  Ap-42*
VOC 55 0.0054 AP-42"
SO, 0.80 0.0006 AP-42*

1,50, Mist
€O

Mass Balance

COze
A AP-42 Section 1.4 {7/98)

Emergency Fire Pump

Size 100.G HF
0.80 MMBtu/hr
Cperation 100 hours/year
Emergency Fire Pump Stack Parameters
Height Temp. Veloci Diameter Stack Discharge
® ) ey ) AcFM Type Fuel
15 986 145.33 042 1,189 Vertical Diesel
Emission Factors Emissions
Pollutant glkw-hr g/bhp-hr Ibibhp-hr Ih/MMBtu Sourge 1b/hr toy
NOy 4.0 3.0 - - NsPs® 0.7 0.03
co 5 3.7 - - NSPg® 0.8 0.04
PMPM. o/PM, 5 0.3 C022 B - NSPS® 0.05 0.002
VOC - - 2.51E-63 - AP-42* 0.3 0.01
S0, - - 2.05£.03 - AP-£2° 0.2 0.01
H,S0, Mist
=)
CGH:
NO; 4 FederalRegister .-
COe Federal Register”

* AP-42 Section 3.2 (10/96)

B NSPS 40 CFR Part 80, Subapart llll Limits
NSPS Limits - 40 CFR Part 60, Subapart IIl, (40 CFR 80 Table 4)

NOx + VOC co PM

gfkW-hr 4 5 0.3

g/hp-hr 2.9828 3.7285 0.2237

© Federal Register - Subpart C of Part 98

Page | of 2



Midwest Energy - Goodman Energy Center Expansion Project
New Auxiliary Combustion Sources Emissions Calculations

Emergency Generator

250.0 KW
, 335.0 hp
Size 1940 |gabhr
2.68 MMBtufhr
Qperation 100 hoursiyear
Emergency Generator
Height Temp. Velocity Diameter Stack Discharge
ACFM Fuel
{ft) (F) (ft'sec) {ft) Type
15 986 145.33 0.42 1,189 Vertical Diesel
Emission Factors Emissions
Pollutant a/kw-hr g/bhp-hr Ibibhp-hr Ib/MMBtu Source Ibihe tpy
NOx 4.0 3.0 - - NSPS? 2.2 0.11
co 3.5 2.8 - i NSPS® 1.9 0.4
PM/PM.o/PM, 5 0.2 0.15 - - NSPS? 0.1 0.006
vOGC - 2.51E-03 - AP-42% 0.8 0.04
50, - 2.05E-03 - AP-42% 0.7 0.03
HsS0, Mist - - Mass Balance 01 0,005
- - — — . g e ey s ——— T
) i 002; oot S B.OE-05 ]
COse - - 117.0 313.3 15.7
A AP-42 Section 3.3 (10/96)
B NSPS 40 CFR Part B0, Subapart 11l Limits
NSPS Limits - 40 CFR Part 60, Subapart llll, {40 CFR §0.4202(a)(2} and 40 CFR 88.112 - Table 1}
NOx + VOC Co PM
gfikw-hr 4 3.5 0.2
g/hp-hr 2.9828 2.6099 0.15
© Federal Register - Subpart C of Part 98
Sulfuric Acid Mist Conversion Percent
[Assume 10% of SO2 is converted to SO3 10 802 +1/202 =503
Assume 100% of SO3 is converted to HZS04 100 803 + H20 = H2504
Molecular Weights
Ib/hr SC2
converted to Ib/hr SO3 tons / year
Name Ibfhr 802 |° S03 creafed Ib/hr H2504 created H2804 302 64.1
Fuel Gas Heater 0.001 5.9E-05 - 7.4E-05 9.0E-05 3.9E-04 S03 80.1
Emergency Fire Pump 0.2 2.1E-02 2.6E-02 31E-02 1.6E-03 H2S04 95.1
Emergency Diesel Generator 0.7 6,9E-02 8.6E-02 1.1E-01 5.3E-03 ’

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 208
Hydrofluorocarbons {Various CHF (various)| 12-11700
PerfluorQcarbons Various CF {various) | 6500 - 17340
Sulfur Hexafluoride  |2551-62-4 Sk 23200
Chlorofiucrocarbons |Various CCIF (various)] Mot Available

* Based on Intergovernmantal Panel on Climate Change (IPCC) for the Fourth Assessment Report (AR4), Published in 2007.

Page 2 of 2



Midwest Energy - Goodman Energy Center Expansion Project
New Hazardous Air Pollutants Emissions

Goodman Energy Center New : Center New

RICE: HAPs Emissions

| Generator: HAPs Emissions

Indivighyal HAP Emissions:

New

Equipment
HAP tpy
18t Maximum:  Acetaldehyde 467
Znd Maximum: Adrolein 423
3rd Maximum: _ Fermaldehyds 2.92

Total Hazardous Air Pollutants Emissions:

New
Equipment Existing Equipment
HAP tpy oy
[Total HAPS 16.26 2847

Total Hours of Operation (all RICE) = 2
Hours of Operalion {f Cperation = 100 hrsfyr
Heater Fuel Input Capacity = #t Capacity = 2.68 MMBtwhr
Mumber of Units: Aber of Unils: 1
Canirol Efficiency =
Control HAF Emisslons
Emission Factors Efficiencytors Emissions Emissions {New Equipment}
Pokutant TAS. No. TbifAME TU % | Ibfar tp! [
1,1,2,2-Tetrachjoraethane 79-34-5 4.00E-05 7% i : 55 95403
1.1 2-Trichicrosthane 76-00-5 3.18E-05 TT% : ; 769503
1,3-Butadiens 106-08-0 2.67E02 7% ! 1,05E-04 5.23E-06 8.37E-02
1,5 Dichlorepropens 542-75-6 2.64E-05 7% = 5.30E-03
2-Methylnaphthalens 91-57-8 3.32E-05 7% 3 S 7.92E-03
2,2 5-Trimethylpentang B0 841 2.50E 04 Tt 5.96E 03
3 Methy/chiorantnrene 56-49-5 e o e 3 S 7.73E-09
7,i2-Dimethylbenz{alanth 57576 i 2 : i 5.87E-08
Acanaphthene §3-32-9 1.258-06 7% 3.80E-06 1.90E-07 2.98E-04
Acenaphthylene 203-96-8 5.53E-0B 7% | 1.356-05 6.77E07 132E-03
Acetaldehyde 75-07-0 Vendor % | 2.05E-03 1.03E-04 ABTE+00
Actolein 107028 Vendor i 2 ABETA 124E 05 4.23E+00
Anthracene 120 42,7 2 50E-07 33BE07
[Arsenic 744038 2 G B.59507
Benz(a)anthracsne HB-55-3 4.50E-06 2.25E-07 3.00E-07
Benzeng 71-43-2 4.40E-04 TT% 2.50E-03 1.26E-04 1.05E-01
Benzo(biluoranthens 205-99-2 1.66E-07 7% 2.85E-07 1.33E-08 3.96E-05
Benzata)pyrens 50-32-8 4.15E-07 7% 5.03E-07 2.52E-08 9.90E-08
Benzalg,h,Jperyiene 191242 4.14E-07 77% 1.31E-06 6 55E-08 9.80E 05
Benzofk)fiucranthene 205-82-3 e 4.15E-07 2.07E-08 347E-O0B
Beryiium 7440417 i i e 5.16E 08
aiéhenﬁl 92-51-3 2AZE-04 7% B 5.06E-02
Cadmium 7440-43-9 5 472E-06
Carbon Tetrachioride 56-23-5 3.67E-05 7% : = 3.75E-03
Chiorobenzene 108-80-7 3.04E05 7% i i 7.25E-03
Chiaroform 67-68-3 2.B5E-05 % S : B.80E-03
Chromium 7440-47-3 : ; e 6.01E-08
Chrysens 218-01-9 T7% 9.45E-07 4.73E-08 165604
Coball 7440-48-4 ; i e 3.61E-07
Dibenzola hlanthracene 53703 1.56E-08 7.80E-08 1.07E-07
Dichlorobenzene 26321-22-6 5 SR e 515E-06
Etnylbenzers 100-43-4 387E-05 7% : S47E-03
Eihylene Dibromide T08-93% 4.43E-05 7T% : o +.06E-02
Fluoranthere 206-44-0 T.11E06 % 204E-05 1.02E-06 2 56E-04
Fluorene 86-73-7 5.67E-06 7% | 7.82E-05 3.81E-06 1.36E-03
Formaidenyde 50-00-0 Vendor 2.92E+00
Hexane 110543 111E-03 2. 78E-01
Indeno(1,2,3-cd)pyrena 193-39-5 R 7.28E-08
Manganess 7439955 1.63E-06
Methanol 67-56-1 Vendor 2.63E+00
Mefhylene Chioride 75-08-2 2.00E-05 4.77E03
Mercury 7439-97-6 e e ] 1.12E-06
Nap 51-20-3 T73E.02
Nicke! 7440020 : i 5.07E-08
[PAH - 2.69E-05 E.45E 3
Prenanthrene 85018 1.04E-05 2A9E-03
Phenol T08-65-2 540505 i 573E-05
Propylene 115-07-1 T 6.91E-03 . 4.49E-04
[Pyrene 125-00-0 1.28E-05 3.255-04
Selenium 7782492 = SRRy = ' TOBE-07
Styrens 10042 5 2.36E 05 7% 553E-03
Tetrashleroethane 26322-20-7 2.48E-06 77% i 5.92E-04
Foluene 106-58-9 4.08E-04 TT% 9.74E-02
Vinyl Chioride 75014 1.49E05 7% e 3.55E-03
Xylene §330-20-7 7.63E-04 3.82E-05 4 36E-02
AN HAPs = T77E02 | 8.66E 04 | 15.26
ion 3.3, 10/96
Control ; Total Emissions
Emission Factors Efficiency:tors Emissions {all pguiprient)
Poltutant CAS. No. In/MYBTU % U Ib/hr oy tpy

Lead T438-92-1 e 2.19E-03




Midwest Energy - Goodman Energy Center Expansion Project
Diesel Storage Tanks

Description:
Vertical Fixed Roof Tanks

Assumptions for All tanks:

Weather - Topeka, KS

Type - Vertical Fixed Roof Tank

Color/Shade - White/White (Default)

Turnovers/throughput - 1 turnover per year

Fuel - Distillate #2 Fuel Oil

Monthly Calculation - Throughput distributed evenly over the entire year

Emergency Generator Fuel Qil Tank
Size: 200 gallons

VOC Emissions'

ib/yr tpy
0.00 0.00

Emergency Fire Pump Fuel Oil Tank
Size: 20 gallons

VOC Emissions'

ihiyr tpy
0.00 0.00

" EPA TANKS program was run for VOC emissions from the fuef tanks. The emissions were found fo be negligible.
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CONFIDENTIAL Emission statement

Title: Typical start up emissions after catatyst Doc.ID: DBACG09785
system in US installations (34 8G engine)

Revision: -1
= = Author: Hanha Strandberg Status:  Draft
WARTS“—*A Draft by: Hanna Sirandberg 7 24.04.2013 Pages: 1(2}
Organisation: - General
Power Plants
Project : : INO26 — WNS-P DOCVISION

Typical start up emissicns for 343G in US market.docx

This document provides engineering estimates on the start-up emissions for one Wartsila® 20V34SG engine
equipped with an efficient emission control system. The system includes a selective catalytic reduction
system and an oxidation catalyst. The figures are best estimates only and shall not be considered as
guarantee data.

The fast start-up of the engines results in transients in emissions, temperatures and fiows which make
accurate measurement and prediction of emissions virtually impossible. The flue gas emission estimates
herein are based on emission measurement for steady conditions at different loads together with limited
measurements performed during start-up. The emission control performance in a start up situation is based
on supplier estimates and laboratory data. The data assumes that the engines will reach fuli load within 10
minutes.

The start-up emissions are estimated for fwo different conditions: cold catalyst start and warm catalyst start.
A cold catalyst start is defined as a start where the emission control system is cold. A warm catalyst start is
defined as a start where the temperature of the emission control system is minimum 270 °C at the time of the
start. Typically this condition is fulfilled if the engine is started within 2 to 6 hours after the engine was
stopped.

For cold start conditions, the engine will reach steady state conditions and the emission control system will
typically reach its full abatement efficiency within 30 minutes from the start. For warm start conditions, the
engine will reach steady state conditions and the emission control system will typically reach its full
abatement efficiency within 15 minutes from the start.

The estimated cumulative flue gas emissions expressed as kg and b per a start period (30 min) of one (1)
Wartsila® 20V345G engine are given in the table below for warm and cold start-up.

Cold catalyst Cold catalyst Warm catalyst ~ Warm catalyst

345G-C2 start emissions  start emissions  start emissions  start emissions
[kg/start] [Ib/start] [kg/start] iIb/start]

NOx (as NO.) 5.1 11,2 1,9 4,2

co 5,3 9,7 11 2.0

VOC (as CH, eqv.) 1,3 2,9 0,9 2,0

PMyo {total) 0,7 - 1,5 0,7 1,5

Cold catalyst Warm catalyst  Warm catalyst

345G-D start emissions st start emissions  start emissions
[kg/start] [lb/sta [kg/start] [Ib/start]

NOx {as NO,) 51 1 1,9 4,2

Co 3,8 0,9 2,0

VOC {as CH; eqv.) 1,3 0,9 2,0

PM,; {total) 0,7 0,7 1,5




Document ID: DBACG09785

Revision: -.1

345G-D Cold start up Cold catalyst Cold catalyst Warm catalyst  Warm catalyst

optimised for NOx start emissions  start emissions  start emissions  start emissions
[kg/start] {Ib/start] [kg/start] [ib/start]

NOx (as NO}) 2,5 5,5 1,1 2,4

co 5 11,0 1 2,2

VOC (as CH; eqv.) 1,7 3,7 1 2,2

PMyo (total) 0,7 1,5 0,7 1,5

2(2)

The vOC (volatife organic compounds) emissions depends on the composition of the fuel gas. The

emissions in this case are based on a VOC to THC rafio of 15 % in the fuel gas.

Stack emission measurements during start up sequences or heavy transient loads are challenging and the
repeatability of start up emission measurement on site is low. The analysator respons time for the gaseous
emissions needs special attention. Moreover the particulate emissions will stay on a theoretical level since’
the particulates can not be determinate by an isokinetic sampling reference method.



20V34SG engine Shutdown Emissions

Shutdown Shutdown
Component kg/min Ib/min
CO : 0.012 0.026
NOx as NO2 0.028 0.062
VOC as CH4 equivalent 0.015 0.033
PM10 (total) 0.028 0.062

From: Matthew.Fisher@wartsila.com [mailto:Matthew.Fisher@wartsila.com]

Sent: Thursday, September 05, 2013 8:49 AM

To: Andracsek, Robynn

Subject: RE: TradWind_shutdown emissions

This document provides engineering estimates on the engine unloading emissions for one Warlsil&®
20Vv34SG engine equipped with an efficient emission control system. The system includes an oxidation
catalyst and a selective catalytic reduction system. The estimated emissions are typical only.

The short 60 seconds unloading time of the engines makes accurate measurements and prediction of
emissions during unloading almost impossible. The flue gas emission estimates herein are based on engine
factory test bed emission measurements, limited site measurements with fast response time analysers and
an engine unloading time of 60 seconds.

The estimated cumulative flue gas emissions expressed as kg per an unloading period (60 s) of one (1)
Wartsila®

20V348G engine are given in the table below.

Component | kg per unloading ]
C00.012
NOx as NO2 0.028

VOC as CH4 equivalent 0.015
 PM10 (total) 0.028

Matthew Fisher
Wartsila North America
410.573.2100 main
410.573.2126 direct
443,994.6642 mobhile



EPA TANKS
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APPENDIX D
RBLC TABLES

. Midwest Energy PSD Permit Application
Goodman Energy Center Expansion Project November 2013
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1.0 INTRODUCTION

Midwest Energy, Inc. (Midwest Energy) is proposing to expand the electric generating capacity at its
existing Goodman Energy Center facility located in Ellis County, Kansas. The Goodman Energy Center
Expansion Project (hereinafter referred to as Project) will consist of three 9.34-MW (nominal)
reciprocating internal combustion engines (RICE) and associated equipment. Potential emissions indicate
that the Project will be a major modification at an existing major source; as a resulf, the Project will be
subject to Prevention of Significant Deterioration (PSD) construction permit review. Since a PSD permit
requires an assessment of ambient impacts for those pollutants subject to PSD review, this document
presents a Class 1T air dispersion modeling protocol to be used in developing the PSD application.
Submittal of this protocol will allow the Kansas Department of Health and Environment (KDHE) to

review and comment upon the methodology to be empldyed m the modeling analysis.

Included in this document is a brief description of the project, proposed model to be used, and input
parameters for the proposed model. This modeling protocol has been drafted in accordance with the U.S.

Environmental Protection Agency (EPA) and KDHE modeling guidelines.
2.0 PROQJECT DESCRIPTION

Midwest Energy is proposing to build three 9.34-MW (nominal) RICE and associated equipment at their
existing Goodman Energy Center Facility in Ellis County, Kansas. The Goodman Energy Center
currently has nine RICE and associated equipment on-site. The Project will be located within the area

shown on Figure 1, Appendix A.

Ellis County is currently designated as an attainment/unclassified area for all criteria pollutants; therefore,

the Project is not subject to non-attainment new source review.

The preliminary estimated air emissions for the proposed Project are presented in Table 1. The estimated
potential air emissions are.based on all three new engines operating year-round (8,760 hours per year, per
enging). The project preliminary estimated potential emissions shown in Table 1 also include the
emissions from 1,095 startups for each engine per year and emissions from a natural gas heater,
emergency diesel fire pump, and emergency diesel generator. The maximum emissions from each
operating load for the RICE were used to demonstrate the maximum preliminary estimated potential
emissions for each pollutant. The proposed RICE operating loads will be from 40 percent to 100 percent
load.

Midwest Energy, Inc. 1 Burns & McDonnell
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Table 1: Preliminary Estimated Potential Emissions and PSD Significance Levels for the

Project
Preliminary
Estimated Si nl:i'gtgmce
Pollutant® Potential gLeveis
Emissions
(Tons per Year)®® (Tons per Year)
NOy 37.9 40
CO 49.3 100
\ SO, 0.7 40
vOC 394 40
PM/ PM,o"/ PM,5° 30.1 - 25/15/10
COse 138,940 100,000
HQSO4 Mist 0.1 7
Lead 2.1x10° 0.6

~NO, = nitrogen oxides; CO = carbon monoxide; SO, = sulfur dioxide;

VOC = volatile organic carbons; PM= total particulate matter;

PM,, = patticulate matter less than 10 microns in diameter; PM; ;= particulate
matter less than 2.5 microns in diameter; CO,¢ = carbon dioxide equivalent
{greenhouse gases), H,S0, Mist = sulfuric acid mist

5 Numbers in bold indicate the PSD significance level is exceeded

€ Filterable plus condensable

P Based on 1,095 startups at 30 minutes each plus full load operation for the rest of
the year (8,212 hours per engine) for each engine (worst-case emissions scenario).

Based on the preliminary estimated potential emissions shown in Table 1, it is expected that PM, PM,,,
PM, 5, and CO,e will be subject to PSD review.

Auxiliary equipment will consist of a natural gas heater, emergency diesel fire pump and emergency
diesel generator. Annual emissions for the natural gas heater will be based on 8,760 hours per year, while
the annual emissions for the emergency fire pump and emergency diesel generator will be based on 100
hours per year for testing and maintenance. Midwest Energy understands that a limit of 100 hours per

year will result in a similar permait Jimit,
3.0 PROPOSED MODEL

Midwest Energy is proposing to use the most current version of the AMS/EPA Regulatory Model
(AERMOD) for the air quality analysis (Version 12345). The AERMOD model is an EPA-approved,

steady-state Gaussian plume model capable of modeling multiple sources in simple and complex terrain.

The folowing default model options will be used:

Midwest Energy, Inc. 2 Burns & McDonnell



PSD Air Dispersion Modeling Class || Modeling Protacol

e  (radual Plume Rise
e  Stack-tip Downwash
e Buovancy-induced Dispersion
e Calms and Missing Data Processing Routine
e (Calculate Wind Profiles
‘e Calculate Vertical Potential Temperature Gradient

e Rural Dispersion

Details of the modeling algorithms contained in the AERMOD may be found in the User's Guide for
AERMOD. The regulatory default option will be selected for this analysis.

4.0 MODELING PARAMETERS

It is expected that PM, PM,y, PM, 5, and CO,e will be subject to PSD review, and an air quality analysis
will be performed for PM;o and PM, 5. In accordance with guidance, modeling of PM and CO,e will not

be carried out because there are no modeling thresholds for these pollutants.

4.1 GOOD ENGINEERING PRACTICE STACK HEIGHT

Sources included in a PSD permit application 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, 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 + 1.5L
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 proposed point sources will be evaluated in terms of their
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, resﬁlting in downwash of
the plume. Downwash of the plume can result in elevated ground-level concentrations. EPA provides
guidance for determining whether building downwash will occur in Guideline for Determination of Good

Engineering Practice Stack Height (EPA 1985). The downwash analysis will be performed consistent

Midwest Energy, Inc. 3 Burns & McDonnell
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with the methods prescribed in this guidance document. The point sources will be evaluated in terms of

their proximity to nearby structures.

Calculations for determining the direction-specific downwash parameters will be 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
will be submitted to KDHE as part of the modeling analysis. |

4.2 EMISSION SOURCE PARAMETERS

Modeling runs will be conducted at full load and partial loads to confirm that operation of the Project will
not exceed the required air dispersion modeling thresholds. In addition to modeling steady-state
operation of the proposed RICE, startup _operation will be modeled. The emission rates modeled will
represent the projected worst-case ambient conditions under various operating loads. Annual emissions
will be based on 1,095 startups per year at 30 minutes each plus full load operation for the rest of the year

(8,212 hours per engine). No fugitive emission sources are proposed for this project.

5.0 MODELING METHODOLOGY

51 RECEPTOR GRID

The overall purpose of the modeling analysis is to ensure that operation of the proposed facility will not
result in, or contribute to, concentrations above the NAAQS or PSD Class IT Increments. The modeling
runs will be conducted using the AERMOD model in simple and complex terrain mode within a 10- by
10-kilometer Cartesian grid to determine the significant impact arca (SIA) for each pollutant. The grid
will incorporate the following spacing between receptors: 50-meter out to 0.1 kilometers, 100-meter out
to 2 kilometers, and 250-meters out to 10 kilometers. Receptors will also be placed along the fence line
boundary at a spacing of 50 meters. If the SIA exceeds 10 kilometers, the grid will be extended to
encompass the entire SIA and 500-meter spacing will be used. If the modeling impacts show “hot spots”
outside 1,000 meters, 100-meter grid spacing will be used to encompass the maximum concentrations to

ensure that the maxinmm impact has been identified.

After reviewing the topography of the project area, it was determined that terrain elevations should be
incorporated into the model. Therefore, the appropriate U.S. Geological Survey (USGS) National
Elevation Dataset (NED) will be used to obtain the necessary receptor elevations. North American
Datum of 1983 (NAD 83) will be used to develop the Universal Transverse Mercator (UTM) coordinates
for this project.

Midwest Energy, Inc. 4 Burns & McDonnell
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AERMOD has a terrain preprocessor (AERMAP) which uses gridded terrain data for the modeling
domain to calculate not only a XYZ coordinate, but a representative terrain-influence height associated .
with each receptor location selected. This terrain-influenced height is called the height scale and is
separate for each individual receptor. AERMAP (Version 11103) will utilize the electronic NED data to

populate the model with receptor elevations.

5.2 METEOROLOGICAL DATA
ABRMOD requires a preprocessor called AERMET to process meteorological data for five years from

offsite locations to estimate the boundary layer parameters for the dispersion calculations.
Meteorological inputs from AERSURFACE obtained.from the KDHE will be used. Surface air
meteorological data from Russell Municipal Airport (WBAN # 93997) and upper air data from the Dodge
City Regional Airport (WBAN #13985) will be used in the analysis. A profile base elevation value of '
568.1 meters will be used. The most recent five-year data set available covers the period of 2008 to 2012,

One-minute meteorological data is included in the meteorological files.

5.3 LAND MODELING PARAMETERS

Based on the Auer scheme, the existing land use for a three-kilometer area surrounding the proposed
project site is more than 50 percent rural. Also, the population density is less than 750 people per square

kilometer for the same area. Because this area is considered rural, the rural dispersion coefficients option
in the AERMOD model will be selected.

5.4 EMISSION FACTORS
Emissions factor (EMISFACT) modeling options in AERMOD allow a user to model emissions only

when certain criteria are met. EMISFACT will be used to model the appropriate hourly restrictions on
any equipment activities that only occur over a certain number of hours per day or seasons per year. A
more detailed breakdown of operation times will be presented with the final modeling analysis if this
option is utilized. Midwest Energy understands that hourly restrictions in the modeling will likely result

in corresponding permit limitations.

5.5 SIGNIFICANT IMPACT AREA DETERMINATION

To determine the facility's SIA, all emission sources from the proposed Project will be modeled alone;
that is, modeled without existing sources in the area. The initial step in defining the SIA will be to model
the RICE units at 40, 75, and 100 percent capacity for each pollutant and at startup conditions along with
all other emission sources from the proposed facility. The initial modeling analysis will be performed
using the KDHE approved five-year meteorological data set. The SIA is determined to be the distance

from the proposed fence line where any pollutant concentration exceeds its PSD modeling significance
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threshold. Each load case will be analyzed using the five years of meteorological data. 1f the modeling
results indicate that a pollutant exceeds the PSD modeling significance threshold for any averaging
period, the maximum distance from the property line that the pollutant concentration exceeds the
threshold level will be determined. This distance is then considered as a radius from the source, creating
a circular STA around the proposed source. The radius of impact (ROI) will then be identified and

submitted to the KDHE for refined modeling purposes.

Depending on the initial modeling results, Midwest Energy will request from KDHE an emission
inventory of PSD Class 11 Increment-consuming sources and NAAQS sources that are located within the

ROI and that should be included in the modeling analyses.

5.6 BACKGROUND AIR QUALITY

As stated previously, if any pollutant exceeds its respective PSD significance level, a refined analysis
(cumulative analysis) will be performed for that pollﬁtant and averaging period. This analysis will be
used to determine compliance with the PSD Class II 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 is present
in ambient air that must be included in an analysis to account for items such as mobile source emissions
that are not accounted for in the model. Monitored ambient emission levels will be added to the modeled

ground level impacts to account for these sources.

KDHE provided background values for each pollutant which will require a refined analysis. These values
are based available monitors in the area. The monitored background levels will be added to the modeled

impacts and are shown in Table 2 .

Table 2: Background Levels

. Background . ;
Pollutant A\;,e;;g:ing Concentrgztion Alr ?V:J:rl:ittirs Iy;)stern
{ng/m’)
20-057-0002
PMyg | 24-hour 97.8 (Dodge City)
20-195-0001
oAl Annual 7 (Cedar Bluff)
2.5 S dtour 17 20-195-0001
‘ (Cedar Bluff)
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5.7 NAAQS AND CLASS ll INCREMENT ANALYSIS

If refined modeling is required, the inventories of sources within the ROT will be developed in accordance
with applicable EPA guidance, input from the KDHE, and neighboring state agencies. For the NAAQS
and PSD Class 11 Increment analysis, all stationary sources identified by KDHE that emit pollutants
subject to this analysis and are located within the ROI will be addressed. Some sources within the ROI
may be eliminated from the analysis if it is determined to have a negligible contribution to impacts when
combined with the Project impacts. Midwest Energy will consult with KHDE to determine acceptable
methods of eliminating sources from the analysis. Background air quality values were selected (as
described in the previous section) to add to model-predicted concentrations for comparison to the
NAAQS and are shown in Table 3. If the refined analysis does not result in any concentrations above the

NAAQS or PSD Class IT Increments, no further modeling will be conducted.

5.8 AMBIENT MONITORING

The modeling analysis for emissions sources for the proposed Project will also address the pre-
construction monitoring provision of the PSD regulations. The regulations specify monitoring de minimis
levels for each PSD pollutant that, if exceeded, trigger the requirement to perform one year of pre-
construction ambient air monitoring. If any predicted concentrations reach or exceed the monitoring de
minimis levels, Midwest Energy will consult with the KDHE to determine if pre-construction ambient air
monitoring will be required. If modeled values exceed their respective monitoring de minimus values,
Midwest Energy 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, Midwest Energy will request an
exemption from pre-construction ambient air monitoring, given that representative monitors in the arca

may be used for appropriate background concentrations.

The NAAQS, modeling/monitoring significance levels, and PSD Class II Increments are presented in
Table 3.

Midwest Energy, Inc. 7 Burns & McDonnell
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Table 3: NAAQS, Significance/Monitoring, and PSD Class Il increments (ug/m®)

B | Averagin Modeling | Monitoring PSD
Pollutant P 919 | NAAGS Significance | Significance | Classll
eriod
Level Level . | Increment
annual NA 1 NA 17
PMjo
24-hour 150 B 10 30
' annual 12 0.34 NA 4
PM: 5 - .
24-hour 35 1.2 4 9

*United States Court of Appeals for the District of Columbia Circuit on January 22, 2013 vacated and
remanded portions of the U.S. EPA rule establishing significant impact levels (S81Ls) and vacated the rule
establishing the significant monitoring concentration (SMC) for particulate matter less than 2.5
micrometers (PM 5), however the PM, 5 SILs and SMCs may be used as for determining compliance with
the NAAQS and PSD Class II increment in Kansas per guidance from KDHE.

B The pollutants that are allowed one NAAQS exceedance per year and one PSD Increment exceedance per
year are: 1-hour and 8-hour CO; 3-hour SOy; and 24-hour PM;,

For PSD Class Il increment, the 24-hour PM;, and 24-hour PM, 5 will be compared to the second highest
high. Annual standards will be compared to the first highest high. The NAAQS thresholds will be

compared to the following highs shown in Table 4 for each averaging period.

Table 4: Modeled Highs

Pollutant A‘l’fr"’fg'"g Modeled High
eriod
PMq 24-hour Sixth High
PMy.s Annual Highest First High
' 24-hour Highest First High

6.0 CLASSIAREA IMPACTS

Recent Federal Land Manager (FLM) guidance requires that a proposed major source, in the course of a
PSD application, perform an assessment of air quality impacts at Class I areas if these areas are located

within approximately 300 kilometers of the proposed facility. There are no Class I areas that are within
300 kilometers of the proposed Project; therefore, no assessment of air quality impacts at Class I areas

will be performed for this Project.

7.0 ADDITIONAL IMPACT ANALYSIS

The additional impacts analysis requirement under PSD will include the ambient air quality impact

analysis, soils and vegetation impacts, visibility impairment, and growth analysis on Class II areas. This

Midwest Energy, Inc. 8 Burns & McDonnell
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analysis will follow EPA’s guidance provided in the New Source Review Workshop Manual (October
1990 draft).

The growth analysis will quantify the number of employees, the availability of housing in the area, and
associated commercial and industrial growth, and construction related activities and mobile sources. The
number of employees is not envisioned to be large enough to result in a quantifiable increase in emissions

from residential, commercial, or indusirial growth.

While there are no Class 11 visibility standards, a visual plume blight analysis will be performed in
accordance with the guidelines set forth in EPA-450/4-88-015, Workbook for Plume Visual Impact
Screening and Analysis (Revised). A visual plume blight analysis will be conducted for sensitive areas as
identified by the KDHE, such as state parks, wilderness areas, or scenic sites and over looks. Midwest
Energy will analyze the visibility impacts from the two nearest state.parks, Wilson State Park and Cedar
Bluff State Park, located approximately 75 km eést and 40 km southwest, respectively, from the Project

location.
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. Trom: - Mindy Bowman <mbowman@kdheks.gov>
‘Sent: Thursday, September 26, 2013 2:48 PM
To: Nelson, Minda
Ce: bdowling@mwenergy.com; mprindle@mwenergy.com; Susana Pjesky; Marian Massoth;
Daye.Richard@epamail.epa.gov; Ward Burns (Burns.Ward@epamail.epa.gov); BAR
ImageNow

Subject: FW: Midwest Energy, Inc. - Modeling Protocol for proposed Goodman Energy Center
Expansion Project :

Source ID No. 0510057

C-11584

Midwest Energy — Hays (Goodman Energy Center)
Copy to Modeling File

Hello Minda,

KDHE has reviewed the modeling protocol you submitted for the Midwest Energy Goodman Energy Center
Prevention of Significant Deterioration (PSD) construction permit application for three new engines on
September 12. We also shared the modeling protocol with EPA Region 7. Comments from EPA Region 7 are
forwarded in the email below. KDHE comments are as follows:

e Section 5.1, Receptor Grid, states that the grid will incorporate 50 meter spacing out to 0.1 kilometers.
KDHE comment:

KDHE intends to review the modeling submittal using the AERSCREEN default receptor grid and/or
the following receptor grid, and suggests that you follow the same grid spacing in your submittal:

Distance from fenceline (km) Receptor spacing (m)
0-1 50
1-2 100
2-10 250
>10km - 500

e Section 5.7, NAAQS and Class II Increment Analysis, states that all stationary sources identified by
KDHE that emit pollutants subject to this analysis and are located within the ROI will be
addressed. Some sources within the ROI may be eliminated from the analysis if it is determined to have
negligible contribution to impacts when combined with the Project impacts.

KDHE comment:

KDHE requests that for short term standards, nearby sources within 20 km be included. For short term
standards, nearby sources at distances greater than 20 km are not required to be included.

s Section 5.8, Ambient Monitoring, Table 3: NAAQS, Significance/Monitoring, and PSD Class If
Increments, Footmote A



KDHE comments:

The PM2.5 24-hour Significant Monitoring Concentration vacated by the United States Court of
Appeals for the District of Columbia on January 22, 2013 is not considered valid in Kansas. However,
representative local monitoring data is available for use.

e Section 7.0 Additional Impact Analysis

KDHE Comment:
KDHE requests that a local school or airport be included in the VISCREEN analysis.
o Additional Comments

-Please include modeling parameters, such as stack parameters, the coordinates of the center of the

facility, and coordinates of the fenceline of the facility in the modeling report.

-For any modeling of haul roads (if any), please follow the recommendations in the March 2, 2012 US
EPA Haul Road Workgroup Final Report.

-In the modeling report, please identify the operating scenario that gave the highest modeled
concentrations.

-Please include in the modeling files the details of the emission calculations.

If you have any questions or would like to discuss, please contact me at (785) 296-6421 or Susana Pjesky at
(785) 296-1691. '

Sincerely,

Mindy Bowman

Mindy Bowman, P.E.
Environmental Engineer
Bureau of Air

1000 SW Jackson, Suite 310
Topeka, KS 66612

Phone: (785) 296-6421

Fax: (785) 291-3953

Please note new e-mail address: MBowman@kdheks.gov

This electronic communication is from the Kansas Department of Health and Environment and may contain information
that is confidential, privileged and intended only for delivering this information to the intended recipient, unauthorized
disclosure, copying, distribution or use of the contents of this transmission is strictly prohibited. If you have received this
message in error, please notify the sender immediately at the following email address: MBowman@@kdheks.qov or by
calling (785)296-6421 and delete the email. Thank you.

From: Daye, Richard [mailto;Daye.Richard@epa.gov]

Sent: Wednesday, September 25, 2013 12:57 PM

lo: Mindy Bowman

"~ Cc: Burns, Ward; Marian Massoth; Susana Pjesky; BAR ImageNow

Subject: RE: Midwest Energy, Inc. - Modeling Protocol for proposed Goodman Energy Center Expansion Project

2



Hi Mindy

The only comments that | have on the Goodman Energy Center Expansion Project Modeling Protocol are:
1. Recommend that the 50 meter receptor spacing be extended te 1000 meters
2. There should be justifications for the use of the various background values.

Piease call me if you have any questians.
Mick

Richard L Daye

Regional Meteorologist

United States Environmental Protection Agency, Region 7
AWMD/APDB

11201 Renner Blvd

Lenexa, KS 66219

Tel: 913 551-7619

From: Mindy Bowman [mailto:mbowman@kdheis . gov]

Sent: Friday, September 13, 2013 9:45 AM

To: Daye, Richard

Cc: Burns, Ward; Marian Massoth; Susana Pjesky; BAR ImageNow

Subject: FW: Midwest Energy, Inc. - Modeling Protocol for proposed Goodman Energy Center Expansion Project

" Source ID No. 0510057

11584 .

Midwest Energy — Hays (Goodman Energy Center)
Copy to Modeling File with Attachments

Hello Mick,

We received a modeling protocol from Midwest Energy yesterday for an expansion of the existing Goodman Energy
Center, located in Ellis County, Kansas. The proposed expansion consists of 3 RICE engines, which are 9.34 MW

each. This project will be subject to a Prevention of Significant Deterioration (PSD) review. [ am forwarding the protocol
for your review. KDHE respectfully requests your comments be submitted prior to September 27, to be included with
the KDME response.

If you have any guestions or would like to discuss, please contact me at {785} 296-6421 or Susana Pjesky at (785} 296-
1691. '

Thank you,

Mindy Bowman

Mindy Bowman, P.E.
Environmental Engineer
dureau of Air

1000 SW Jackson, Suite 310
Topeka, KS 66612




Phone: (785) 296-6421
Fax: (785)291-3953

.. Please note new e-maii address: MBowman@kdheks.qoy

This electronic communication is from the Kansas Department of Health and Environment and may contain information
that is confidential, privileged and intended only for delivering this information to the intended recipient, unauthorized
disctosure, copying, distribution or use of the contents of this transmission is strictly prohibited. If you have received this
message in error, please notify the sender immediately at the following email address: MBowman@kdheks.gov or by
cailing (785)296-6421 and delete the email. Thank you.

From: Nelson, Minda [mailto:mnelson@burnsmed.com)

Sent: Thursday, September 12, 2013 9:50 AM

To: Mindy Bowman

Cc: bdowling@mwenergy.com; mprindle@mwenerdy.com

Subject: Midwest Energy, Inc. - Modeling Protocol for proposed Goodman Energy Center Expansion Project

Mindy:
On behalf of Midwest Energy, Inc., please find attached the Class I Air Dispersion Modeling Protocol for the proposed
Goodman Energy Center Expansion Project. '

We would like to schedule a project kick-off meeting to discuss the project and the attached modeling protoco! next
week, if possible. Please let us know what days next week work for you and your staff.

Thank you for working with us on this project.

_ Minda Nelson, PE* .

-3enior Environmental Engineer, Environmental Studies & Permitting
Burns & McDonnell

Phone: 816-822-4208

Fax: 816-822-4299

mnelson@@burnsmed.com

www burnsmed.com

*Registered in Kansas and lowa

Proud to be one of FORTUNE’s 100 Best Companies to Work For



APPENDIX F
MODELING FIGURES

Midwest Energy PSD Permit Application
Goodman Energy Center Expansion Project November 2013
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Figure 7-2: Russell Municipal Airport (WBAN # 93997)
Wind Speed and Wind Direction for Years 2008 to 2012

WIND SFEED
{Knots)

Calms: 0.08%
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Figure 7-8: PSD PM10 Annual Significance
(40% Load, 2010)
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Figure 7-9: PSD PM10 24-Hour Significance
(Starts, 2010)
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Figure 7-10: PSD PM2.5 Annual Significancé
(40% Load, 2010)
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Figure 7-11: PSD PM2.5 24-hour Significance
(Starts, 2010)
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Figure 7-12: Increment PM2.5 Annual
(40% Load, 2011)
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Figure 7-13: Increment PM2.5 24-hour
(Starts, 2010)
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Figure 7-14: NAAQS PM2.5 Annual
With Background (40% Load, 5 years)
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Figure 7-15: NAAQS PM2.5 24-hour
With Background (40% Load, 5 years)

-

UTM Northing (m)

4302000 -

4300000 _
460000 462000 464000 466000 468000 470000 472000 474000 476000 478:000
N UTM Easting (m)
wW E

Goodman Energy Center and Inventory Sources

Modeled Concentrations (pg/m?3)

1)




APPENDIX G
MODELING FILES

e Mi__dwést Energy PSD Permit Application
" Goodman Energy Center Expansion Project November 2013



VISCREEN |
Level |



Visual Effects Screening Analysis for
Source: Goodman Energy Center Expansion Project
Class I Area: Cedar Bluff State Park

ok Level-1 Screening * K
Input Emissions for

Particulates 28.40 TON/YR
NOx {(as NO2) 36.70 TON/YR
Primary NO2 0.00 TON/YR
Soot 0.00 TON/YR
Primary S04 0.00 TON/YR

**x* Defgult Particle Characteristics Assumed

Transport Scenaric Specifications:

Background Ozone: ‘ 0.04 ppm
Background Visual Range: 40.00 km
Source—-Observer Distance: 39.50 km

Min. Source-Class I Distance: 39.50 km

Max. Source-Class I Distance: 29.50 km
Plume-Source-Observer Angle: 11.25 degrees
Stability: 6

Wind Speed: 1.00 m/s
RESULTS
Asgterisks (*) indicate plume impacts that exceed screening criteria

Maximum Visual Impacts INSIDE Class I Area
Screening Criteria ARE NOT Exceeded
Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crit Plume Crit Plume

SKY 10. 84. 38.5 g84. 2.00 0.156 0.05 0.002
SKY - 140. 84. 39.5 84. 2.00 0.046 0.05 -0.001
TERRAIN 10. &4, 38.5 84. 2.00 0.125 0.05 0.001
TERRAIN 14C. 84. 39.5 g4. 2.00 0.021 0.05 0.001

Maximum Visual Impacts QUTSIDE Class I Area
Screening Criteria ARE NOT Exceeded
Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crit FPlume Crit Plume

SKY 10. 0 1.0 168 2.00 0.232 0.05 0.002
SKY 140. 0. 1.0 168 2.00 0.038 0.05 -0.002
TERRAIN 10. 0. 1.0 168 2.00 0.z29C 0.05 0.003
TERRAIN 140. 0 1.0 168 2.00 0.085 0.05 0.003



Visual Effects Screening Analysis for
Source: Goocdman Energy Center Expansion Project
Class I Area: Hays Reglonal Airport '

KKK Level-1 Screening xR
Input Emissions for

Particulates 28.40 TON/YR
NOx (as NOZ) 36.70 TON/YR
Primary NO2 0.00 TON/YR
Soot 0.00 TON/YR

Primary S04 0.00 TON/YR

**#* Default Particle Characteristics Assumed

Transport Scenario Specifications:

Background Ozcne: 0.04 ppm
Background Visual Range: 40.00 km
Source-Chserver Distance: 12.50 km

Min. Scurce-Class I Distance: 12.50 km

Max. Socurce-Class I Distance: 12.50 km
Plume-Source-Observer Angle: 11.25 degrees
Stability: )

Wind Speed: 1.00 m/s

RESULTS
Asterisks (*) indicate plume impacts that exceed screening criteria

Maximum Visual Impacts INSIDE <Class I Area
Screening Criteria ARE NOT Exceeded
Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crit Plume Crit Plume

SKY 10. &84. 12.5 0 0
SKY 140. &4. 12.5 .2 0. 0.
TERRAIN 10. 84, 12.5 84. 2.C0 0.870 0.05 0.007
TERRAIN 140. 84. 12.5 2 0 0

Maximum Visual Impacts OUTSIDE Class I Aresa
Screening Criteria ARE Exceeded
Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crit Plume Crit Plume

SKY 10. 1. 1.0 le8. 2.00 2.825* 0.05 0.026
SKY 140. 1. 1.0 leg. 2.00 0.815 0.05 -0.022
TERRAIN 10. 1. 1.0 le8. 2.00 3.83%* 0.05 0.04¢6
TERRAIN 140. 1. 1.0 168. 2.00 0.854 0.05 0.034



Visual Effects Screening Analysis for
Source: Goodman Energy Center Expansion Project
Class I Area: Wilson State Park

*k ok Level-1 Screening x kK
Input Emissions for

Particulates 28.40 TOCN/YR
NCx {as NCZ) 36.70 TON/YR
Primary NO2 0.00 TON/YR
Soot 0.00 TON/YR
Primary S04 0.006 TON/YR

*%%* Default Particle Characteristics Assumed

Transport Scenario Specifications: .

Background Ozone: 0.04 ppn
Background Visual Range: 40.00 km
Source-Observer Distance: 75.00 km

Min. Source~Class I Distance: 75.00 km

Max. Source-Class I Distance: 75.00 km
Plume-Source-Observer Angle: 11.25 degrees
Stability: 6

Wind Speed: 1.00 m/s

RESULTS
Asterisks (*) indicate plume impacts that exceed screening criteria

Maximum Visual Impacts INSIDE Class I Area
Screening Criteria ARE NOT Exceeded
Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crit Plume Crit Plume

SKY 10. B4. 75.0 84, 2.00 0.041 0.05 0.000
SKY 140. B4. 75.0 84, 2.00 0.008 0.05 0.000
TERRAIN 10. 84. 75.0 g4. 2.00 0.014 0.05 0.000
TERRAIN 140. 84. 75.0 84. 2.00 0.003 0.05 0.000
Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE NOT Exceeded
Delta B Contrast

Backgrnd Theta Azi Distance Alpha Crit Flume Crit Plume

SKY 10. 45. 63.8 124, 2.00 0.045 ¢.05 0.000
SKY 140. 45. 63.8 124, 2.00 0.008 0.05 0.000
TERRAIN 10. 50. 65.5 119, 2.00 0.019 0.05 0.000
TERRAIN 140. G50. 65.5 118. 2.00 0.004 0.05 0.000



VISCREEN
Level |l



Dodge City Regional Airport (WBAN #13985)
Wind Speed and Wind Direction for years 1987 to 1991
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Russell Municipal Airport (WBAN # 93997)
Wind Speed and Wind Direction for years 2008 to 2012
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Visual Effects Screening Analysis for
Source: Goodman Energy Center Expansion Project
Class T Area: Hays Regional Airport

k%% Uger-selected Screening Scenario Results **#
Input Emissions for

Particulates 28.40 TON/YR
NOx (as NO2) 36.70 TON/YR
Primary NO2 0.00 TON/YR
Soot 0.00 TON/YR
Primary S04 0.00 TON/YR

PARTICLE CHARACTERISTICS

Density Diameter
Primary Part. 2.5 6
Soot 2.0 1
Sulfate 1.5 4
Transport Scenario Specifications:
Background Ozone: 0.04 ppm
Background Visual Range: 40.00 km
Scurce-Observer Distance: 12.50 km
Min. Source-Class I Distance: 12.50 km
Max. Source—-Class I Distance: 12.50 km
Plume-Source-Observer Angle: 11.25 degrees
Stability: 4
Wind Speed: 6.00 m/s

RESULTS
Asterisks (*) indicate plume impacts that exceed screening criteria

Maximum Visual Impacts INSIDE Class I Area
Screening Criteria ARE NOT Exceeded
Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crit Plume Crit Plume

SKY 10. 84. 12.5 84, 5.49 0.020 0.09 0.000
SKY 140. B84. 12.5 84. 2.00 0.008 0.0% 0.000
TERRAIN 10. 84. 12.5 84. 4.03 0.04% 0.09 0.000
TERRAIN 140. 84. 12.5 84 2.060 0.006 0.09 0.000
Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE NOT Exceeded
Delta E Contrast

Backgrnd Theta Azi Distance Alpha Crit Plume Crit Plume

SKY 10. 1. 1.0 l68. 2.00 0.208 0.05 0.002
SKY 140. 1. 1.0 1e8 2.00 0.050 0.05 -0.002
TERRAIN 10. 1 1.0 le8. 2.00 0.320 0.05 0.004
TERRAIN 140. 1 1.0 168, 2.00 0Q.067 0.05 0.003



There are document(s) that can’t be scanned
due to size, media, etc. which have been saved
and are available for viewing. To view the
document(s), please see the physical file in the
file room.
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