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VERIFICATION

COMMONWEALTH OF KENTUCKY )
) SS:
COUNTY OF JEFFERSON )

The undersigned, John N, Voyles, Jr., being duly sworn, deposes and says that he is the
Vice President, Transmission and Generation Services for Louisville Gas and Electric Company
and Kentucky Utilities Company and an employee of LG&E and KU Services Company, that he
has personal knowledge of the matters set forth in the responses for which he ts identified as the
witness, and the answers contained therein are true and correct to the best of his information,

knowledge and belief.

JﬁfN -- Voyles ..]1 7 5//

Subscribed and sworn to before me, a Notary Public in and before said County and State,

this g“\ day of WMCQL_ 2014.

AT (SEAL)
Notary Public

My Commission Expires:

SUSAN M. %Tﬂi?ésnt T
Notary Public, Stete &

By Comimizaion Exples Mar. 18, 2097
Notary 1D # 485723




LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 1
Witness: Edwin R. Staton
Q-1. Provide a copy of the application, including all testimonies, in Word version.
A-1. On March 5, 2014 an email was sent to the AG Office of Rate Intervention
counsel that included Word versions of the Application, Testimonies, and Exhibit

DSS-1. The Word versions contained the same information as the PDF versions
filed electronically by the Companies in this proceeding.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 2
Witness: David S. Sinclair

Q-2. If not already provided, provide a copy of all Excel spreadsheets, with all
formulae and cells intact and unprotected, referenced or contained within the

application.

A-2. See the response to PSC 1-22.



Q-3.

LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 3
Witness: David S. Sinclair

Reference the application at page 4. Provide a copy of the Request for Proposals
(RFP) that were sent in September 2012.

a. Explain in detail how the 165 potential suppliers were decided.

b. If any potential energy providers were not included as recipients for the RFP,
please detail which ones and the reason(s) why each one was not included.

See attached.

a. The 165 potential suppliers referenced on page 20, line 6 of Mr. Sinclair’s
testimony were determined from parties that responded to past RFPs, made
their interest to respond to an RFP known to the Companies, or were an
authorized counter party for power transactions.

b. No known potential energy provider was excluded from receiving the RFP.
To ensure that unknown potential energy providers were aware of the RFP it
was announced in the electric industry news media, specifically Platts and
SNL (a subscription is required to access articles). The RFP was also
referenced at the Herald Leader (website below) and The Courier Journal
Blog (website below) and at the Companies’ website.

http://www.kentucky.com/2012/09/11/2332734/ku-seeking-more-power-
generation.html

http://blogs.courier-journal.com/watchdogearth/2012/09/12/1ge-and-ku-energy-
weighs-phasing-out-two-more-coal-burning-units/
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1. Background - This RFP is being issued in order to evaluate alternative means to
provide least-cost firm generating capacity and energy to our customers in the future
while meeting all laws and regulations. All alternatives (including any of the
Companies’ self-build options) will be evaluated in the context of meeting customers’
load in a least-cost manner. If the Companies determine that a proposal maybe in the
best interest of the Companies’ customers, the Companies will enter into negotiations
which may lead to the execution of definitive agreements. The Companies will
consider all applicable factors including, but not limited to, the following to
determine the least-cost proposal(s): (i) the terms of the purchased power proposal or
facility or asset sale; (ii) Seller’s creditworthiness; (iii) if applicable, the development
status of Seller’s generation facility including, but not limited to, site chosen,
permitting, and transmission; or the operating history of Seller’s generation facility;
(iv) the degree of risk as to the availability of the power in the timeframe required; (v)
the anticipated reliability of the power, particularly at times of winter and summer
peak; and (vi) all other factors such as the cost of interconnection or transmission
that may affect the Companies or their customers. The Companies are committed to
implementing the best overall long-term solution for their customers.

2. Requirements - The Companies are interested in Power Purchase Agreements
(“PPA’), Tolling Agreements (“TA”) or Build Own Transfer Agreements (“BOT”),
or alternative power supplies (combined “Supply Agreements”) for minimum
quantities of 1 MW up to a total of 700 MW of firm summer and winter capacity and
associated energy per facility or offer. The power being proposed must be generated
from a defined source, a specific unit(s) or system that will qualify as a DNR and
supply capacity/energy during the peak demand of the Companies’ customers (typical
Midwest seasonal load characteristics). The delivery of capacity and energy should
begin no earlier than January 1, 2015, and later start dates will be considered. The
Companies are interested in both short term (1 to 5 years) and long term (10 to 20
years) proposals. The Companies may procure more or less than 700 MW and may
aggregate capacity and energy from multiple Sellers to meet its needs. A Seller
offering power from a resource connected directly to the Companies’ transmission
system must conform to the Companies’ Open Access Transmission Tariff (OATT)
and must obtain in a timely manner an Interconnection Agreement for the facility.

3. Key Terms and Conditions - The Seller’s proposal should include the proposed
terms and conditions, which should include, where applicable to the Seller’s proposal,
among other things:

3.1. Seller will guarantee all pricing and terms that affect pricing such as but not
limited to heat rate, fuel cost, fuel availability, fuel transport, operation and
maintenance cost, etc., for at least 150 days after the Proposal Due Date.

3.2. Any Capacity Payments to the Seller will be based upon guaranteed capacity at
the Summer Design Conditions delivered to the Companies’ transmission system
unless the location of the Seller’s facility justifies alternate conditions. Summer
Design Conditions shall be the following.
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3.2.1. Dry Bulb: 89°F
3.2.2. Mean Coincident Wet Bulb: 78°F

3.3. Seller will guarantee the annual and seasonal availability and describe required
maintenance outage schedule.

3.4. Seller should address in their proposal its remedies for failure to meet availability
guarantees.

3.5. Seller will be responsible for any and all compliance related cost and fines
(environmental, NERC, FERC, etc) incurred due to the non-compliance of the
assets designated to supply power to the Companies.

3.6. After the evaluation of proposals is completed, the Companies will enter into
negotiations on a timely basis if the Companies determine that a proposal is in
their customer’s best interests. Any subsequent contracts will be contingent on
obtaining the necessary regulatory approvals.

3.7. The Companies termination rights will include, but may not be limited to: (i)
failure to obtain all required regulatory approvals, (ii) failure to post or maintain
required financial credit requirements, (iii) failure to meet key development and
implementation milestones, (iv) failure to meet reliability requirements, and (v)
failure to cure a material breach under the Supply Agreement.

Dispatching and Scheduling (Required Proposal Content) - The Companies prefer
flexibility in the utilization of the generation resource being offered by the Seller.
The Companies desire, at the Companies’ expense, to install equipment at the
generator site to facilitate real time control/dispatch of generation to follow load
changes and respond to system frequency changes. The Seller should state its desire
and willingness to allow and cooperate with the Companies in establishing real-time
control of generation.

. Ancillary Services (Required Proposal Content) - Under a Supply Agreement, the
Companies desire to have the unrestricted right to utilize all ancillary services
associated with generation being offered by the Seller. The Seller should describe the
ancillary service capability of its proposal e.g., black start capability, voltage support,
load following, energy imbalance, spinning reserve, and supplemental reserve. The
ancillary services that would be available to the Companies should not be limited to
those defined in this paragraph. The Companies desire to have the unrestricted rights
to any future ancillary services defined by the industry and capable of being provided
by the generation capacity being offered. In the case where the Companies purchase
only part of the generation capacity from a unit, system or facility, then the
Companies desire to have unrestricted rights to ancillary services on a prorated basis.
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6. Pricing (Required Proposal Content) - The Seller’s pricing must be a delivered price
to the Companies’ transmission system. The Companies will be responsible only for
Network Integrated Transmission Service (NITS) on the Companies transmission
system. Prices must be firm, representing best and final data and quoted in U.S.
dollars. If pricing involves escalation or indexing, the details of such pricing,
including the specific indices or escalation rates, must be included for evaluation.

6.1. The Seller’s proposal must provide the product and generation characteristics on
the attached form. Pricing information can be provided on the form or separately
in another format that is appropriate for the offer. The Seller is encouraged to
provide as much information as possible to aid in the evaluation of the offer.
These attached data forms may be utilized in any filings with regulatory agencies
(such as the KPSC) related to this RFP.

7. Delivery (Required Proposal Content) - The Companies consider reliable power
delivery at the time of the typical summer and winter peak demand of its customers to
be of the utmost importance. The delivery point is the Companies’ transmission
system. Under a Supply Agreement, Sellers would be responsible for providing firm
transmission to the Companies’ transmission system. The Seller is responsible for all
costs associated with transmission interconnections and shall provide all studies and
Interconnection Agreements. The Seller is responsible for all transmission
reservations, losses and costs including system upgrades up to the delivery point and
shall provide all studies and Transmission Reservations/Agreements. All costs
associated with interconnections and transmission up to the delivery point should be
included in the Seller’s pricing where appropriate under current FERC orders and
rulings. TranServ International, Inc., 2300 Berkshire Lane North, Minneapolis,
Minnesota 55441, is an Independent Transmission Operator that administers the
Companies’ OATT. Tennessee Valley Authority (TVA) serves as the Companies’
Reliability Coordinator (RC). For purposes of the Companies’ evaluation of the
proposals, the Companies may estimate any transmission costs that are not supported
by the appropriate studies including deliverability and the associated voltage support
to the Designated Network Load (“DNL”) of the Companies. If the Seller has not
completed all required transmission studies, it is essential that the following
information be provided in order for the Companies to evaluate the proposal:

Size of the unit

Point of interconnection to the grid

Impedance of the generator step-up transformer

Transient and sub transient characteristics of the generator

8. Environmental - For the sale of generation capacity and energy to the Companies
under a Supply Agreement, the Seller would be responsible for obtaining all
necessary permits and providing all credits and allowances needed to comply with the
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permit requirements for the life of the agreement, where permits, credits and

allowances are applicable for the product being sold. Failure to obtain or comply

with any environmental permit or governmental consent would not excuse

nonperformance by Seller. The Companies require that Sellers provide the following

information for evaluation:

e Unit heat rate, fuel specification, and control technologies employed.

e Emissions rates for NOx, SOx, CO, CO2, PMyo, and Hg.

e Copy of air permit or permit application if available.

e Timing and status of all permit applications including air, water withdrawal,
wastewater disposal, fuel byproducts handling and disposal, etc.

Development Status — Seller shall provide a comprehensive narrative of the status of

the development of any generation project intended to be used to meet Seller’s

obligations to the Companies. Seller’s narrative shall include the following.

9.1. A comprehensive development and construction schedule,

9.2. A listing of all required permits and governmental approvals and their status,

9.3. A listing of all required electric interconnection and or transmission agreements
and their status,

9.4. A financing plan, and

9.5. A summary of key contracts (fuel, construction, major equipment) to the extent
that they exist.

Other _Information Requirements - Sellers shall provide a complete description of
the generation facilities that would be used to fulfill the Seller’s obligations to the
Companies. The description should include the following:

e Seller’s operating experience with similar technology.

e Guaranteed capacity rating and heat rate at Summer Design Conditions of:

Dry Bulb 89 F
Wet Bulb 78 F

e Guaranteed capacity rating and heat rate at winter design conditions of:

Dry Bulb 14 F
e Guaranteed capacity rating and heat rate at average day design conditions

Dry Bulb 57 F
Relative Humidity 60 %

e Guaranteed ramp rate in MWs/minute if applicable.
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e Guaranteed annual and seasonal availabilities including EFOR values and planned
maintenance schedules.

e Technology employed (combined cycle, pulverized coal, CFB, super-critical, etc.)

e Plant location along with proof or status of ownership or control of site.

e Zoning status of plant site.

e If the plant site is subject to site approval by a governmental authority, provide a
description of the approval status including a copy of the application. If approval
has been granted, provide a copy of the approval.

e Status of engineering and design work.

o Key project participants including owners, operators, engineer/contractors, fuel
suppliers

The Seller should also provide any additional information the Seller deems necessary
or useful to the Companies in making a definitive and final evaluation of the benefits
of the Seller’s proposal without further interaction between the Companies and Seller.

Financial Capability - Should the Companies elect to enter into an agreement with a
Seller who fails to meet its obligations at any point in time, the Companies’
customers may be exposed to the risk of higher costs. Therefore, the Sellers will be
required to demonstrate, in a manner acceptable to the Companies, the Seller’s ability
to meet all financial obligations to the Companies throughout the applicable
development, construction and operations phases for the term of the Supply
Agreement. Under no circumstances, should the Companies’ customers be exposed
to increased costs relative to the cost defined in an agreement between the Seller and
the Companies.

11.1. At all times, the Seller will be required to maintain an investment grade
credit rating with either S&P or Moody’s or have a parent guarantee from an
investment grade entity that meets the approval of the Companies.

11.2. Upon execution of the Supply Agreement, Sellers will be required to post
a letter of credit (“LOC”) to protect the Companies’ customers in the event of
default by the Seller. The exact amount of a LOC will be subject to approval by
the Companies based upon the Companies’ models. This amount shall take into
account the cost of replacement energy and associated environmental cost with
the production of replacement energy and any byproducts of such replacement
energy. If the Companies draw down the LOC amount at any time, the Seller
must replace the LOC to the original value within five days.

Alternate Power Supplies - Alternate power supply arrangements may include the
acquisition of generation assets, existing generation facilities, projects under
development, system firm products, or other power supply arrangements that meet the
Companies’ requirements described in this RFP. The Seller must make all
transmission arrangements for the delivery of alternate power supply arrangements to
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the delivery point and include the cost for transmission in the pricing. Sellers

interested in proposing alternative power supplies must provide all information

specified in this document and applicable to the alternate power supply needed for the

Companies to fully evaluate the proposal. Those Sellers proposing the sale of

generation facilities should include the following:

e Complete description of the facilities included in the sale.

e Firm offer price

e Term sheet which identifies key terms and conditions

e Latest condition report

Projected operating data including output, heat rate, and forced outage rate as

appropriate

e Projected operating expenses and capital expenditures

e For existing facilities, provide historical operating data, operating expenses, and
capital expenditures for a minimum of the latest five years or since the start of
commercial operation if in commercial operation for less than five years.

REP Schedule - All proposals must be complete in all material respects and be
received no later than 4 p.m. EDT on Friday, November 2, 2012. Email proposals
must be followed up with a signed original within two business days.

RFP Issued Friday, September 7, 2012
Proposals Due Friday, November 2, 2012
Evaluation Completed Friday, March 15, 2013

Proposals will not be viewed until 4 p.m. EDT on Friday, November 2, 2012. After
the evaluation of proposals is completed, the Companies will enter into negotiations
on a timely basis if the Companies determine that a proposal is in their customer’s
best interests. Any subsequent contracts will be contingent on obtaining the
necessary regulatory approvals.

Treatment of Proposals

14.1. The Companies reserve the right, without qualification, to select or reject
any or all proposals and to waive any formality, technicality, requirement, or
irregularity in the proposals received. The Companies also reserve the right to
modify the RFP or request further information, as necessary, to complete its
evaluation of the proposals received.

14.2. Sellers who submit proposals do so without recourse against the
Companies for either rejection by the Companies or failure to execute an
agreement for purchase of capacity and/or energy for any reason. Sellers are
responsible for any and all costs incurred in the preparation and submission of a
proposal and/or any subsequent negotiations regarding a proposal.
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Confidentiality - As regulated utilities, it is expected that the Companies will be
required to release proposal information to various government agencies and/or others
as part of a regulatory review or legal proceeding. The Companies will use
reasonable efforts to request confidential treatment for such information to the extent
it is labeled in the proposal as “Confidential.” Please note that confidential treatment
is more likely to be granted if limited amounts of information are designated as
confidential rather than large portions of the proposal. However, the Companies
cannot guarantee that the receiving agency, court, or other party will afford
confidential treatment to this information. Subject to applicable law and regulations,
the Companies also reserve the right to disclose proposals to their officers,
employees, agents, consultants, and the like (and those of its affiliates) for the
purpose of evaluating proposals. Otherwise, the Companies will not disclose any
information contained in the Seller’s proposal that is marked “Confidential,” to
another party except to the extent that (i) such disclosures are required by law or by a
court or governmental or regulatory agency having appropriate jurisdiction, or (ii) the
Companies subsequently obtain the information free of any confidentiality
obligations from an independent source, or (iii) the information enters the public
domain through no fault of the Companies.

Contacts - All correspondence should be directed to:

Charles A. Freibert, Jr.
Director Marketing

LG&E and KU Energy LLC
Energy Services

220 West Main Street
Louisville, KY 40202

E-mail: charlie.freibert@Ige-ku.com
Phone: 502-627-3673

In closing, | look forward to your response by 4 p.m. EDT on Friday, November 2, 2012,
and the possibility of doing business to meet the Companies’ future power needs. Your
interest in this request is greatly appreciated. Please contact me if you have any questions
and would like to discuss further. For immediate concerns in my absence, please contact
Donna LaFollette at 502-627-4765.

Sincerely,

Charles A. Freibert, Jr.
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LG&E and KU RFP Data Form

Note to bidder: Provide a separate term sheet for each different “Term of Contract” or capacity
offering

Seller

Product and Generation Characteristics:
Proposal Description

Generation Source Description
Transmission Interconnection Point of the Source
Point of interconnection to the grid
Fuel Commodity Price (if applicable)
Firm Fuel Transport Price (if applicable)
Start Date and Term of Contract

Summer Firm Capacity Amount MW

Summer Maximum Dispatch Capacity Amount (if applicable) MW
Summer Minimum Dispatch Capacity Amount (if applicable) MW
Guaranteed Heat Rate (or heat rate curve) (if applicable) Btu/kwh
Winter Firm Capacity Amount MW

Winter Maximum Dispatch Capacity Amount (if applicable) MW
Winter Minimum Dispatch Capacity Amount (if applicable) Mw
Output in 10 minutes MW

Guaranteed Ramp capability MW/minute (if applicable)

Start-up time to minimum capability
Start-up time to maximum capability
Minimum run time

Minimum down time

Constraints on production time (if applicable)
Forced Outage Rate %
Guaranteed Availability
Planned Outage Schedule

Pricing Information (provide a separate pricing form if applicable):
Sale Price or, Capacity Price ($/MW-yr)
Year of Capacity Price Quote
Capacity Price Escalation/Year or Index
Fixed O&M ($/MWH or $/MW-yr)

Year of Fixed O&M Price Quote

Fixed O&M Price Excalation/yr or Index

Energy Pricing (Provide energy pricing in one of the following formats)

1. Fixed Energy price over the term ($/MWH)
2. Escalating Price Over Term ($/MWh) escalatingat ___ % per year
3. Production Cost: Variable O&M + Guaranteed Heat Rate * Fuel Price over Term
a. Variable O&M ($/MWh)
b. Guaranteed Heat Rate (Btu/kwh)

c. Fuel Price

Note: Energy pricing to include all ancillary service costs, taxes and other fees necessary for
delivery of the energy to the Delivery Point.



Q-4.

A-4.

LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 4
Witness: Edwin R. Staton
Reference the application at page 5 at paragraph numbered 5. Explain in detail
what is meant by the statement that “it is not anticipated that Green River NGCC
will compete with any other public utilities, corporations or persons.”
807 KAR 5:001, Section 15(2)(c) requires an applicant in a case seeking a
certificate of public convenience and necessity to identify public utilities,

corporations, or persons with whom the proposed construction is likely to
compete. The statement addresses that requirement.
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 5
Witness: John N. Voyles, Jr.

Reference the application at page 6. Explain in detail how the engineering firm
was selected to “perform engineering services, optimize design for the
Companies’ needs, support environmental permitting, and to assist the Companies
in their procurement practices”

a. Was an RFP process used? If not, why not? If yes, provide a copy of the RFP.
b. Is the engineering firm associated in any way with either of the companies? If

so: (i) which one(s)?; and (ii) describe in detail.

a. The Companies developed a bid list of four qualified and interested
engineering firms. The RFP attached was sent to Burns & McDonnell, HDR,
CH2MHill and Sargent & Lundy on March 7, 2013.

b. No, none of the engineering firms are affiliates of the Companies.
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Exhibit 1

E.W. Brown Generating Station Natural Gas Combined Cycle Project

Owner’s Engineer Services
Statement of Work

Background: LG&E and KU Services Company (Company) is seeking the support of an Owner’s
Engineer (OE) to support development, project management, permitting, specification, procurement,
and engineering for a brown field natural gas combined cycle (NGCC) plant at the E.W. Brown
Generating Station in Burgin, Kentucky. The overall NGCC project is proposed with a January 2018
commercial operation date.

Firm Scope Tasks

A

Contracting strategy document — the OE, with input from Company, is to assist in developing a
transparent contracting strategy document (EPC vs. EpC, full power island vs. individual
equipment procurement, owner furnished equipment strategy, etc.) that is defensible under public
scrutiny and the Certificate for Convenience and Necessity (CCN) processes.

Specification development for Major Equipment and EPC — the OE, with input from Company, is
to develop all technical specifications encompassing all applicable codes and standards required to
bid Major Equipment (combustion turbine, steam turbine, heat recovery steam generator, and
related materials) and to bid Engineering Procurement and Construction of the project. Include a
review and analysis of applicable EPRI reports regarding design and operation of NGCC
technologies for inclusion to the technical specifications. The OE will develop Bid Instructions,
Technical and Commercial Bata Tables, Performance Guarantees and Test Protocols, Submittal
Requirements, and minor commercial exhibits for the procurement process.

Labor Market Analysis — the OE is to perform an analysis of the current labor market surrounding
the Job Site to determine the availability of competent labor resources and the associated rates,
incentives, and per diem.

Vendor/EPC Qualification — the OE, with input from Company, is to develop and manage a
transparent, well defined, and well documented qualification process that is defensible under
public scrutiny and the CCN process. The qualification process is to include pre-qualification
questionnaires, analysis, vendor meetings and a final documentation that describes the process,
interprets the data, and defines bid lists.

Review existing plant feasibility study, refine and update the conceptual design as necessary.
Prepare an AACE Class IV cost estimate for the conceptual design developed in task E, based on
the labor strategy developed in C and contracting strategy developed in A.

Develop a list, with direct input from Company, of Acceptable Equipment Suppliers. List should
include but not be limited to transformers, switch gear, control systems, aux. boilers, fuel gas
heaters, boiler feed pumps, cooling towers, instruments, controls and other equipment.

Market Place Exploration — the OE is to perform a detailed exploration of the current market place
for NGCC equipment and processes in order for Company to make well informed decisions
concerning all aspects of the Project.

Project Management - OE is to provide weekly: status update, action items log, phone conference,
schedule update, and labor report (detailed by employee). Submit monthly progress reports during
all phases of the project. The reports shall describe the progress of work completed, planned work
for the next month, the engineering cost status, the engineering schedule, and other metrics as
required. Maintain a complete auditable set of files as project record for the firm scope tasks. OE
is to provide monthly accruals on the third day before the last business day of the month.
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1. Non-Firm Scope Tasks —

A

Permitting Support — Company will take the lead in permitting efforts; the OE is to assist
Company and provide third party support with tasks arising from the process of obtaining all
applicable permits for the work including air, and water permits].

CCN Filing Support — Company will take the lead in CCN documentation preparation; the OE is
to support Company with any tasks that arise during the CCN filing process. Conceptual Studies —
the OE shall perform conceptual studies as needed by Company to determine emerging
technologies, equipment, or Project impacts.

Conceptual Studies — OE is to provide conceptual studies as tasked by Company

Technology Review — the OE sis to stay abreast of market place shifts in NGCC technology and
provide timely education of technologies to Company. The technology reviews shall include but
not be limited to commercial readiness, cost estimate, auxiliary power requirements, maintenance
requirements, and areas of concern.

Manage, Review, and Analysis of Equipment and EPC Bids — the OE is to assist Company with
responses to bid exceptions and clarifications as well as the technical review and analysis of Major
Equipment and EPC bids. The OE is to ensure that all bid information treated equally and
confidentially to ensure an unbiased review process. OE is to assist in final conformance of the
final Equipment and EPC agreement documents.

Technical Review during Open Book Period, if required — the OE is to assist Company in the
technical review bids during the Open Book Period if required during the project.
Document/drawing review post Supplier/EPC NTP — after Major Equipment and EPC Contract
award and notice to proceed (NTP) the OE is to provide assistance to Company in the review of all
project documents and drawings received from the EPC Contractor its Suppliers or sub-
contractors. The OE also is to create a document management system/process to ensure that all
documents and drawings are properly reviewed by the OE and Company and that corrections are
made within the review period determined in the contract language.

Engineering Function for Non-EPC Scope — the OE is to be responsible for engineering functions
and balance of plant activities as tasked by Company for scopes not included in the EPC Scope of
Work.

Other tasks as assigned.

Company makes no representation with respect to the release or quantity of work in the under the non-firm scopes
listed above. These scopes will be released solely at Company’s discretion and Company reserves the right to bid
any of these scope tasks during the course of the project.

(AVA Schedule
A. Company’s development schedule is provided in Attachment A.
V. SOW Deliverables
A. Kick-off Meeting
B. Project Meeting and Progress Reports — OE is to provide weekly: status update, action items log,
phone conference, and labor report (detailed by employee). OE is to provide monthly accruals on
the third day before the last business day of the month.
C. Document Management - OE shall maintain thorough and auditable document management files
for the Work.
D. Draft & Final Reports — OE shall deliver a draft report containing results from section 11 defined

herein and shall submit final reports within seven (7) days of receiving comments from Company.
Final Report submittal is three (3) hard copies and electronic media (compact disc).
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RFP Deliverables

O Oow>»

Temm

O zZzIrx+==-

Proposal Index

Summary of Proposal

Project organizational structure — including location and description of where work is to be
performed.

Resumes of Project manager and key staff working on the Project highlighting recent relevant
experience

Table of experience, projects of similar nature that validate Contractor’s data base

Customer references and contact information

Fee structure and Rates

T&M NTE Manhours by Resource Classification by Task and cost for each task defined in section
Il above and loaded into the provided MS Excel Worksheet

Annual budgetary estimate for tasks defined in section I11 above

Master Contract

Proposal Clarifications & Exceptions — see Bid Clarification Spreadsheet

Schedule for completing tasks defined in section Il above with respect to Attachment A.

. Draft weekly report & Time Sheets

List of any Company Supplied Items Requirements (items OE needs from Company to perform
work).
Description of relationship, if any, with manufacturers of NGCC technologies/equipment
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 6

Witness: John N. Voyles, Jr.

Provide the following information regarding the engineering firm:

a.

Names and qualifications for each individual providing services to the
Companies;

Total amount paid to date to the firm;
Total projected amount to be paid to the firm; and

If possible, provide the amount to be paid, or that has been paid, to the firm
broken down by type of service provided or will be provided.

The Companies object to this request on the grounds that the information it seeks
is not relevant to the issues in this proceeding. Notwithstanding this objection,
the Companies provide the following:

a.

The attached provides the names and qualifications of the principal HDR team
members.

Through February 28, 2014 HDR has been paid $486,087.
The HDR contract is valued at $2.2 million.

The amount to be paid for development support is estimated to be $0.9
million, of which $0.486 million has been paid. Construction support is
estimated to be $1.3 million. No payments have been made for construction
support services.
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Project Consultants
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Chris Zuelch
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Lead: Chris Rogers Stewart Powrie

Electrical Civil/Structural

ke Sl k siths Lead: Hamry Kroeger

Project Executive — Bill Damon is a Registered Professional Engineer in six states and has over
34 years of experience including strategic consulting and project management for power project
development. He has extensive experience serving in an Owner’s Engineer role for major power
projects in national and international locations. Mr. Damon managed OE and development
services for natural gas and coal-fired power projects from execution strategies to commercial
operation for major clients such as ALCOA, We Energies, International Power and GE-EFS. He
is currently serving as Executive Sponsor for OE services for Edison Mission Energy’s Walnut
Creek Energy Plant, including development of a Request for Proposal for EPC services for a 500
MW simple cycle installation. In addition, he has served as Principal in Charge for OE/Strategic
Consulting, providing oversight for We Energies Power the Future Program, including 1100 MW
of combined cycle capacity at the Port Washington Generating Station, and as Executive Sponsor
for co-developing asset-based energy projects involving combustion turbine combined cycle,
distributed generation and CFB technologies for ALCO World Alumina. Mr. Damon has also
served as Principal in Charge and Executive Sponsor for projects at LG&E, including OE
services for Trimble County, Unit 2; New Base Load Unit project, and generation technology
option studies.
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Technical Advisor — Mark Wiitanen will serve as a Technical Advisor. Mr. Wiitanen has over 26
years of experience in power generation design and consulting engineering. He has a broad based
background of project design and has held lead positions involving peaking, combined cycle and
CHP natural gas fired power plants in EPC and OE roles. Mark served as Project Manager for
the Feasibility Study portion of the Cane Run NGCC project in addition to the NBU NGCC
conceptual design assignment for LG&E/KU. Mark also served as the Project Engineer for the
Trimble County Unit 2 Project EPC Contractor Pre-Qualification process development and
evaluation. His EPC project experience has included capital serving as Lead Electrical Engineer
for Sempra Energy’s Mesquite Generating Station, a 1250 MW, 4x2 combined cycle plant, the
Kissimmee Utility Authority’s Cane Island Park Unit 3 250 MW 1x1 combined cycle unit and
the 180 MW simple cycle DePere Energy Center.

Technical Advisor - Jeffrey Cummings will also serve as a technical resource. Mr. Cummings
has over 25 years of professional mechanical engineering experience in power generation
facilities that encompasses coal, oil, gas and renewable projects, from 10 MW to 750 MW. He is
one of only 16 people to receive certification as a ENVISION Sustainable Professional (ENV
SP). He is the only one certified in Power. He has provided Owner’s Engineer services for
combustion turbine projects to many clients such as Calpine, Rolls-Royce Power Ventures,
Indeck, Mitsui, and others. His most recent OE assignment is for the Walnut Creek Energy Park
consisting of five GE LMS 100 units located in Los Angeles County, California. Mr. Cummings
also served as Project Development Manager for several years providing development and
permitting support to client projects based on Alstom gas turbine technology. His experience
providing AE design services entails being the lead mechanical engineer for General Electric’s
500 MW Baglan Bay 9H CC project located in Cardiff, Wales, U.K.; PSI Energy’s 165 MW
Wabash River Repowering IGCC; Calpine’s 500 MW Southpoint CC; and Alcoa’s 130 MW CC
cogeneration plant located in Jamaica. Mr. Cummings has assisted many clients in combustion
turbine, steam turbine, and HRSG procurements and is experienced with the evaluation and
technical negotiations associated with Owner furnished equipment projects.

Project Manager — Jim Brigham will serve as the Project Manager. Mr. Brigham has over 22
years of experience in power generation design implementation for utility, industrial,
institutional and non-regulated utility power markets including numerous simple cycle and
combined cycle combustion turbine projects. His projects range in size from 6 MW to 1,250 MW
including design, Owner’s Engineer services, and engineer, procure, and construct projects. Mr.
Brigham also has significant LG&E/KU experience including project manager for the recently
completed Mill Creek Limestone System Engineering, Procurement Support and Construction
Management project. Mr. Brighams combined cycle experience includes serving as Engineering
Manager supporting TransCanada’s initial design and development of a 2x1 advanced G-class
combined cycle facility. He has also served as Lead Instrumentation and Control Engineer for
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several combined cycle design projects including the 1x1 GE7FA 320 MW Burbank Water &
Power Magnolia Power Plant, and the 2 x 1 500 MW Seminole Electric Payne Creek Generating
Station. In the capacity of Owner’s Engineer, Mr. Brigham has recently served as Project
Manager for Edison Mission Energy Walnut Creek Energy Center a 500 MW simple cycle,
LMS100 generation project in the City of Industry, CA. As Project Manager, Mr. Brigham will
be the primary contact between LG&E/KU and HDR.

Project Engineer — Carrie Shuler will serve as the Project Engineer. Ms. Shuler has over 20
years of experience in power generation design and consulting engineering. She has a broad
based background of project design and has held engineering lead positions involving peaking,
combined cycle, and coal fired power plants in EPC and OE roles. Carrie served as Project
Engineer for the detailed design of the Mill Creek Station Limestone Grinding System
Expansion project for LG&E/KU. Her EPC project experience has included serving as Lead
Mechanical Engineer for the AQCS systems for the City of Springfield, Illinois, City Water
Light & Power’s Dallman Unit 4 Generating Station, a 200 MW coal fired power plant, and as
Mechanical Engineer for Seminole Electric Cooperative Inc.’s Payne Creek Generating Station
100 MW 2x1 combined cycle unit and MTP Cogeneration Company, Ltd.’s COCO - Phase IlI
2x230 MW coal fired hybrid steam electric generating units. Her OE experience has included
serving as Project Engineer and Lead Mechanical Engineer for Edison Mission Energy’s 5x100
MW simple cycle peaking units Walnut Creek Energy Center and performing detailed design for
Ameren/UE’s Venice Unit 5 simple cycle unit.

Mechanical Engineering — Andy Sutherland will serve as Lead Mechanical Engineer, supported
by Andy Holst. Mr. Sutherland has over 14 years of professional mechanical engineering
experience in power generation facilities that encompasses coal, oil, gas and renewable projects,
from 5 MW to 900 MW. He has provided Owner’s Engineer services for combustion turbine
projects to many clients such as We Energies, Trans-Canada, Edison Mission Energy, and others.
He has recently worked in an OE roll for the Walnut Creek Energy Park consisting of five GE
LMS 100 units located in Los Angeles County, California. Mr. Sutherland served as the lead
mechanical engineer for Michigan State University’s TB Simon Unit 5 &6 cogeneration plant
expansion. He has also been lead mechanical engineer for a 2x501G turbine project which was
suspended in design. Other design experience includes boiler and turbine installations for a
variety of utility and industrial clients. Mr. Sutherland has assisted many clients in combustion
turbine, steam turbine, and HRSG procurements and is experienced with the evaluation and
technical negotiations associated with Owner furnished equipment projects.

Andy Holst is a project development engineer in HDR’s Power Generation group. Mr. Holst’s
project works has entailed thermal cycle design for combustion turbine, combined cycle, and
conventional steam power plants, feasibility studies, economic analyses, and permitting support.
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His professional background also includes design, testing, and review of air quality control
systems as well as experience specifically with the installation of selective catalytic reduction
(SCR) systems and flue gas desulphurization (FGD) systems.

Electrical Engineering — Edward Burke will serve as Lead Electrical Engineer, supported by
Adam Gutchak. Mr. Burke has over 42 years of electrical engineering power system experience.
Project work includes new and retrofit combustion cycle and coal-fired plants. He recently
served as Lead Electrical Engineer for a new, nominal 970 MW combined cycle facility under
development in Oakville, Ontario; PEC-Tech Limited’s Xiamen combined Cycle Power Station;
and Senior Electrical Engineer on Los Angles Department of Water & Power’s combined cycle
repowering project at Haynes Generating Station; Calpine’s 600 MW combined cycle Columbia
Energy Center; and Pinnacle West Energy’s Redhawk 2 unit 600 MW combined cycle Redhawk
Generating Station.

Instrumentation & Controls — Chris Rogers will serve as Lead Instrumentation & Controls
Lead. Mr. Rogers has over 16 years of instrumentation and control engineering experience. His
recently served as Lead 1&C Engineer for a new, nominal 970 MW combined cycle facility
located in Oakville, Ontario. Other relevant project experience includes project I&C engineer on
the City of Burbank’s combined cycle Magnolia Power Project, project 1&C Owner’s Engineer
for We Energies’ combined cycle Port Washington and coal fired EIm Road stations, project
I&C engineer for Pluspetrol Energy’s combined cycle San Miguel de Tucuman generating plant,
lead 1&C engineer for IPL/AES’s simple cycle generating plant, lead 1&C engineer for LG&E /
Progress Energy’s simple cycle Tiger Creek and Trimble County generating plants, and project
I&C engineer for Consumer Energy’s simple cycle Kalamazoo River generating station.

Civil/Structural Engineering — Harry Kroeger will serve as Lead Civil/Structural Engineer. Mr.
Kroeger has over 43 years experience in engineering design and project management for power
projects. Mr. Kroeger provided Owner’s Engineering services for E.ON’s Trimble County Unit 2
Power Plant. In addition, Mr. Kroeger provided project management and structural engineering
services for LG&E’s upgrade of the coal handing system at the Trimble County Power Plant.
This upgrade work included fuel blending, dust control, wet suppression, wet extraction, dustless
transfer chutes, wash down piping, explosion vents and drain systems for coal handling systems.
Mr. Kroeger also provided Owner’s Engineering services on PPL’s University Park 585 MW,
natural gas-fired, simple-cycle power plant located in an industrial park in University Park,
Ilinois.

Technology/Cycle Design — Roger Nagel will serve as the lead for technology assessment/cycle
design, supported by Chris Zuelch. Mr. Nagel has over 18 years of experience in the design and
development of power generation facilities. He has supported the development and construction
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of domestic and international combustion turbine and combined cycle projects as an EPC
Contractor, Owner’s Engineer, and as an Original Equipment Manufacturer. Recent projects
include serving as the Project Manager for Owner’s Engineering Services for the 1,100 MW, 4x2
GE 7FA, Port Washington combined cycle project for We Energies and the 500 MW, 5 x
LMS100 Walnut Creek project for Edison Mission Energy. Mr. Nagel has supported numerous
E.ON/LG&E initiatives including, but not limited to, the New Build Unit development, natural
gas combined cycle feasibility analysis, technology assessments, IRP development activities, and
landfill gas opportunities assessment and reference plant design.

Chris Zuelch will serve as support for technology assessment/cycle design. Mr. Zuelch has over
eleven years of professional mechanical engineering experience in the design of power
generation facilities. His experience encompasses coal, oil, gas and renewable projects, from 10
MW to 1000 MW. He has worked on multiple combustion turbine projects providing design,
Owner’s Engineering, and project development services. He recently served as a Lead
Mechanical Engineer for a new, nominal 970 MW combined cycle facility under development in
Oakville, Ontario, providing plant cycle development, permitting support, and management of
the combustion turbine contract. Other recent relevant project experience includes Magnolia
Power Project, a 310 MW 1 x 1 GE 7FA combined cycle unit; Port Washington, a two block 2 x
1 GE 7FA combined cycle plant; Jamalco, a 2 unit Pratt and Whitney FT8-3 TwinPack combined
cycle project; and Bradford Generating Station, a 4 x GE LMS100 simple cycle power project.
Mr. Zuelch has also most recently provided project support to LG&E for the Cane Run
Combined Cycle Station development and recently supported startup and performance testing for
NV Energy’s Clark Station Power Plant, which consists of twelve Pratt and Whitney simple
cycle combustion turbines.

Project Controls - Clive Francis will be responsible for providing cost estimates and project
schedules, supported by Dale Burke. Mr. Francis has over 43 years of experience and is a
Certified Cost Consultant. He is responsible for Project Controls including cost and schedule
estimating and cost management for power projects at HDR’s Ann Arbor, Michigan office. His
background includes cost and scheduling support and project controls, with responsibility for
development of conceptual level capital cost estimates, earned value analysis, progress
performance, cash flows, forecasts, trend reports, project schedule plus updates and analyses. He
has been the project controls lead on 10 separate combined and simple cycle projects. These
include Sempra Energy Mesquite 4x2 combined cycle, EON US Tiger Creek Units 1-4 and
Trimble County 1-4, PG&E Gateway Generating 2x1 Combined Cycle, Seminole Electric Payne
Creek 2x1 Combined Cycle plus projects in South America.

Dale Burke will provide support in the area of project cost estimating and scheduling. Mr. Burke
has over thirty-five years of experience in estimating, budgeting, construction submittal review,
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and scheduling for various commercial and power generation projects. He is currently
responsible for capital cost estimates for a variety of power generation projects. These include
biomass generating facilities, combined cycle, simple cycle, super critical coal, and photovoltaic
power generation facilities. He is also responsible for development of detailed comparative
estimates for several clients.

Construction Consultant - Stewart Powrie has over 44 years of industry experience as a site
manager, project engineer, field engineer for fossil fueled facilities. His experience base includes
site project planning, field installation planning, design of rigging for heavy lifts, preparing work
instructions for equipment installation, providing competent person inspections and field surveys
as well as technical support. Mr. Powrie is a Registered Professional Engineer. He has served as
Engineer for Construction Services providing constructability review and comment. He also
served as Project Engineer for the Capital District Energy Center project, a 56 MW cogeneration
project located in Hartford, Connecticut; CMS’s Livingston 4 x 17 MW gas-fired peaking plant
located in Gaylord, Michigan; and the LS Power/Westinghouse Cottage Grove 250 MW
combined cycle plant. His most recent OE assignment was estimating assistance for the Walnut
Creek Energy Park consisting of five GE LMS 100 units located in Los Angeles County,
California.

Project Consultants — On the organization chart we have identified several individuals who may
provide services for the project, if such services are deemed to add value to LG&E/KU. These

consultants would be available to assist the HDR project team and LG&E/KU in their respective
areas of expertise. Complete resumes for these individuals are included at the end of this section.
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 7
Witness: Edwin R. Staton

Reference the application at page 7. Provide a copy of the Companies’ Power
Supply Agreement dated October 9, 1997.

See attached.
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Louisville Gas and Electric Company
and

Kentucky Utilities Company

October 9, 1997
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POWER SUPPLY SYSTEM AGREEMENT
Between |
Louisville Gas and Electric Company
and

Kentucky Utilities Company

THIS POWER SUPPLY SYSTEM AGREEMENT, hereinafter called
"Agreement," is made and entered into as of the 4th day of May, 1998 by and between Louisville
Gas and Electric Company ("LG&E"), and Kentucky Utilities Company ("KU"), hereinafter
separately referred to as "Company" and jointly as "Companies."

WHEREAS, LG&E and KU are the owners and operators of interconnected
electric generation, transmission, and distribution facilities with which they are engaged in the
business of generating, transmitting, and selling electric Capacity and Enefgy to the general
public, to other entities, and to other electric utilities; and

WHEREAS, LG&E's holding company pa:ént, LG&E Energy Corp. ("LEC"),
and KU's holding company parent, KU Energy Corporation ("KUC"), have agreed to a merger,
pursuant to which KU will become a wholly-owned sﬁbsidiary of LEC;

WHEREAS, LG&E and KU can achieve economic benefits for their customers
through operation as a single interconnected and centrally dispatched system and through

coordinated planning, construction, operation and maintenance of their electric supply facilities;



Attachment to Response to AG-1 Question No. 7
Page 6 of 26
Staton

POWER SUPPLY SYSTEM AGREEMENT

NOW, THEREFORE, the Companies mutually agree as follows:

ARTICLEI
TERM OF AGREEMENT
1.1 Effective Date

This Agreement shall become effective upon the consummation of the merger
described in the Agreement and Plan of Merger of LEC and KUC dated May 20, 1997 or such
later date as is established by the Federal Energy Regulatory Commission. This Agreement shall
continue in force and effect for a period of five (5) Years from the effective date hereinabove
described, and continue from Year to Year thereafter until terminated by either Company.

1.2 Periodic Review

This Agreement will be reviewed periodically by the Operating Committee, as
defined herein, to determine whether revisions are necessary to meet changing conditions. In the
event that revisions are made by the Companies pursuant to Section 10.8, and after requisite
approval or acceptance for filing by the appropriate regulatory authoﬁﬁes, the Operating
Committee will thereafter, for the purpose of ready reference to a single document, prepare for
distribution to the Companies an amended document reflecting all changes in and additions to

this Agreement with notations thereon of the date amended.
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ARTICLE II
DEFINITIONS
For purposes of this Agreement, the following definitions shall apply:
2.1  Agreement shall mean this Agreement including all attachments and schedules
applying thereto and any amendments made hereafter.

2.2 Ancillary Services shall mean those services that are necessary to support the

transmission of Capacity and Energy from resources to loads while maintaining reliable
operation of the Companies' Transmission System 1n accordance with Good Utility Practice.

2.3 Capacity shall be expressed in megawatts (MW).

2.4 Company Demand shall mean the demand in megawatts of all retail and wholesale
power customers on whose behalf the Company, by statute, franchise, regulatory requirement, or
contract, has undertaken an obligation to construct and operate its power supply system to meet
the reliable electric needs of such customers, integrated over a period of one Hour, plus the
losses incidental to that service.

2.5 Company I oad Responsibility shall be as follows:

(@  Company Peak Demand; less

(b)  Interruptible load including direct load control included in (a) above; plus

© The contractual amount of sales and exchanges including applicable
reserves during the period to othef systems; less

@ The contractual amount of purchases and exchanges including applicable

reserves during the period from other systems.

-3-
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2.6 Company Operating Capability shall rriean the dependable net Capacity in megawatts
of Generating Units of a Company carrying load or ready to take load plus firm purchases and
exchanges acquired by such Company.

2.7 Company Peak Demand for a period shall be the highest Company Demand for any
Hour during the period.

2.8 Economic Dispatch shall mean the distribution of total energy requirements among
Power Supply Resources for System economic efficiency with due consideration of incremental
generating costs, incremental transmission losses, and System security.

2.9 Energy shall be expressed in megawatt-hours (MWH).

2.10 Generating Unit shall mean an electric generator, together with its prime mover and
all auxiliary and appurtenant devices and equipment designed to be operated as a unit for the
production of electric Capacity and Energy.

2.11 Good Uﬁlig Practice shall mean any of the practices, methods and acts engaged in
or approved by a significant portion of the electric utility industry during the relevant time
period, or any of the pfactices, methods and acts which, in the exercise of reasonable judgment in
light of the facts known at the time the decision was made, could have been expected to
accomplish the desired result at a reasonable cost consistent with good business practices,
reliability, safety and expedition. Good Utility Practice is not intended to be limited to the
optimum practice, method, or act to the exclusion of all 6thers, but rather to be acceptable
practices, methods, or acts generally accepted in the region.

2.12 Hour shall mean a clock-hour.
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2.13 Incremental Energy Cost shall mean the Variable Cost which a selling Company
incurs in order to supply the next unit of Energy.‘

2.14 Internal Economy Energy shall mean the Energy supplied and sold by one
Company to another Company to enable the purchasing Company to meet a portion of its Own
Load at less cost than from its other Power Supply Resources.

2.15 Joint Unit shall mean any Geherating Unit jointly owned, if any, by the Companies.

2.16 Margin for a given period shall mean the sum of the amounts developed in
accordance with Section 2.17.

2.17 Margin on Energy Sales shall mean the difference between: (1) the revenue from
off-system Energy sales and (2) the selling Company's Incremental Energy Cost incurred m
making such sales.

2.18 Month shall mean a calendar month consisting of the applicable 24-Hour periods as

measured by Eastern Standard Time as required by the appropriate reliability region.

2.19 Open Access Transmission Tariff shall mean the Open Access Transmission Tariff
filed with the Federal Energy Regulatory Commission on behalf of the Companies on a
combined basis, as amended from time to time. |

2.20 Operating Committee shall mean the organization established pursuant to Section
4.1 whose duties are more fully set forth herein.

2.21 Own Load shall mean Energy required to rﬁeet Company Demand plus Energy
associated with sales or exchanges with reserves less Energy associated with purchases or

exchanges with reserves.
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2.22 Power Supply Control Center shall mean a center operated by the Companies for

the optimal utilization of both Companies’' Power Supply Resources for the supply of Capacity
and Energy.

| 2.23 Power Supply Resources shall mean all Energy and Capacity supply resources

available to a Company.

2.24 Pre-Merger Off-System Capacity Sales shall mean that certain letter agreerﬁent
dated July 31, 1992 between LG&E and Indiana Municipal Power Agency ("IMPA") pertaining
to the sale of limited term power; that certain Letter Agreement Between LG&E and East
Kentucky Power Corporation ("EKPC"), dated October 27, 1994, pertaining to the sale of power
to EKPC for Gallatin Steel facilities in Gallatin, Kentucky; and any other agreement for off-
System capacity sales as may be entered into by either Company prior to the effective date of the
merger.

2.25 System shall mean the coordinated electric generation facilities of the Companies.

2.26 System Demand shall mean the sum in megawatts of both Company's clock-hour
Demand.

2.27 Transmission System shall be the facilities owned, controlled or operated by the
Companies that are used to provide transmission service under the Open Access Transmission
Tariff.

2.28 Variable Cost shall be a Company's incremental generation or purchased Energy
cost.

2.29 Year shall be a calendar year.
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ARTICLE Il
OBJECTIVES
3.1  Purpose
The purpose of this Agreement is to provide the contractual basis for the
coordinated planning, construction, operation and maintenance of the System to achieve optimal

economies, consistent with reliable electric service and environmental requirements.

ARTICLE IV
OPERATING COMMITTEE
4.1  Operating Committee
The Operating Committee is the organization established to ensure the
coordinated operation of the System. The Operating Committee members shall include at least
one member from LG&E and at least one member from KU who are not members of the
Coordinating Committee established under the Transmission Coordination Agreement. The
chairperson, who shall be the Chief Operating Officer of LEC, shall appoint the member
representative(s) of LG&E and KU. Other than the chairperson, there shall be the same number
of members representing each Company. Operating Committee decisions shall be by a majority
vote of those present. However, any member not preserit may vote by proxy. The chairperson

shall vote only in case of a tie.



Attachment to Response to AG-1 Question No. 7
Page 12 of 26
Staton

POWER SUPPLY SYSTEM AGREEMENT

42 Responsibilities of the Operating Committee

The Operating Committee shall be responsible for overseeing:
(a) coordinated planning of the Companies' Power Supply Resources;
(b) the design, construction, operation and maintenance of the Power Supply
Control Center; and
(c) the Economic Dispatch of the System by the Power Supply Control Center
and the provision of generation-based Ancillary Services by the Companies.
4.3 Delegation and Acceptance of Authority
The Companies hereby delegate to the Operating Committee, and the Operating
Committee hereby accepts, responsibility and authority for the duties lisfed in this Article and
elsewhere in this Agreement.
4.4 Reporting
The Operating Committee shall provide periodic summary reports of its activities
under this Agreement to the Companies and shall keep the Companies informed of situations or
problems that may materially affect the outcome of these activities. Furthermore, the Operating
Committee agrees to report to the Companies in such additional detail as is requested regarding
specific issues or projects under its oversight.

4.5 Expenses

All expenses incurred by the Operating Committee in the performance of its
responsibilities shall be settled in accordance with arrangements made by the Companies for

services provided between or on behalf of the Companies.

-8-
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ARTICLEV
GENERATION PLANNING
5.1  Generation Planning
| The Companies agree that additions to Corn.pany Operating Capability shall be
i:lanned and developed on the basis that their combined individual systems constitute an
integrated electric system and that the objective of their planning shall be to maximize the
economy, efficiency and reliability of the System as a whole. In this connection, the Operating
Committee will from time to time, as it deems appropriate, direct studies for Power Supply
Resource planning purposes. If the Companies agree to participate in Joint Units, such Joint

Units shall be owned in accordance with Schedule A.

ARTICLE VI
COORDINATED OPERATION
6.1  Operation of the Combined System
The System shall be operated in accordance with Economic Dispatch in order to
economically meet the Company Load Responsibility of each Company and its off-System sales
obligations, through the coordinated economic commitment and dispatch of the Companies'
Power Supply Resources, consistent with Good Utility Practice.
6.2  Communications Facilities and Other Facilities
The Companies shall provide communications, metering and other facilities

necessary for the metering and control of the Generating Units. Each Company shall be

-9.



Attachment to Response to AG-1 Question No. 7
Page 14 of 26
Staton

POWER SUPPLY SYSTEM AGREEMENT

responsible for any expenses it incurs for the installation, operation and maintenance of such
facilities at its own Generating Units. Any expenses incurred due to facilities required at or for
the Power Supply Control Center to operate the System shall be settled in accordance with the
arrangements made by the Companies for compensation for services provided between and on

behalf of the Companies.

ARTICLE VII
OFF-SYSTEM CAPACITY AND ENERGY SALES AND PURCHASES
7.1  Revenues From Pre-Merger Off-System Capacity Sales
With respect to contracts in effect as of the effective date of ﬂﬁs Agreement for
off-System sales of Capacity only or for the sale of both Capacity and Energy, all revenues
collected for pre-merger off-System capacity sales (less costs incurred to make such sales) shall
remain with the Company contracting for the sale, except that such revenue shall be reduced by
any demand charges incurred to supply the off-System capacity sales pursuant to Section 7.4
(pertaining to demand charges from post-merger off-System purchases).

7.2 Revenues From Post-Merger Off-System Capacity Sales

Demand and Energy charge revenues collected from post-merger off-System
Capacity sales shall be reduced by any demand charges from off-System purchases, if any,
dedicated to supply the sale, pursuant to Section 7.4. The net amount of revenue shall inure to

the Company providing the Capacity for the sale.

-10-
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7.3 Charges for Pre-Merger Off-System Capacity Purchases -

Demand and Energy charges for pre-merger off-System Capacity purchases
agreed to as of the effective date of this Agreement shall remain the responsibility of the
Company éontracting for the purchase.

7.4  Charges for Post-Merger Off-System Capacity Purchases

Demand charges associated with post-merger off-System capacity purchases
made to enable both Companies to reliably and economically meet their Company Load
Responsibility shall be assigned to the Companies based on the ratio of the Company Load
Responsibility of each Company to the sum of the Company Load Responsibility for both
Compam'es for the appropriate time period.

Demand charges associated with post-merger off-System capacity purchases
made to enable the Companies to make post-merger off-System sales or to supply pre-merger
off-System sales shall be deducted from the demand charge revenue collected from the off-
System sales. The net amount shall be allocated to the Companies pursuant to Sections 7.1
(pertaining to demand charges from pre-merger off-System capacity sales) and 7.2 (pertaining to
demand charges from post-merger off-System capacity sales).

This section applies only to demand charges associated with post-merger off-
System capacity purchases.

7.5  Energy Sales and Purchases Off-System |
The Operating Committee will assure the efficient utilization of Company

Operating Capability for off-System sales of Energy available after meeting all of the

-11-
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requirements of the System including the Energy associated with contractual requirements for
off-System Capacity sales. Any off-System economy Energy purchases or sales shall be
implemented by decremental or incremental System Economic Dispatch as appropriate. Any
Margin on Energy Sales to off-System entities shall be distributed to the Companies based on the
amount of Energy each contributes to the transaction, in accordance with Schedule B. Any cost
for Energy purchases from off-System entities shall be allocated to the Companies based on the

amount of Energy replaced for each Company, in accordance with Schedule B.

ARTICLE VIII

INTER-COMPANY ENERGY EXCHANGES AND CAPACITY PURCHASES

8.1 Energy Exchanges Between the Companies

The Power Supply Control Center shall direct the scheduling of System Energy
output pursuant to guidelines established by the Operating Committee to obtain the lowest cost
of Energy for serving System Demand consistent with each Company's operating and security
constraints, including voltage control, stability, loading of facilities, operatiné guides as
approved by the Operating Committee, fuel commitments, environmental requirements, and

continuity of service to customers.

8.2  Energy Exchange Pricing
For purposes of pricing Energy exchange between the Companies, Power Supply

Resources shall be utilized in the following order:

-12-
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(a) The portion of output of a Generating Unit that is designated not to be
operated in the order of lowest to highest Variable Cost due to Company operating constraints
shall be allocated to the Company requiring such output;

(b)  The lowest Variable Cost generation from each Company's Operating
Capability remaining after the requirements in (a) have been met shall first be allocated to serve
its Own Load;

(©) The next lowest Variable Cost portioﬁ of each Company's Operating
Capability remaining after the requirements in (a) and (b) have been met shall be allocated to
serve Internal Economy Energy requirements of the Companies under System Economic
Dispatch; and

(d) the next lowest Variable Cost portion of each Company's Operating
Capability remaining after the requirements of (a), (b), and (c) have been met shall be available
for off-System Energy sales.

Internal Economy Energy shall be priced in accordance with Schedule C.

ARTICLE IX
Power Supply Control Center

9.1 Power Supply Control Center

The Operating Committee shall oversee the operation of a Power Supply Control
Center adequately equipped and staffed to meet the requirements of the Companies for efficient,

economical and reliable operation as contemplated by this Agreement.

-13-
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9.2 Expenses

All expenses for operation of the Power Supply Control Center shall be billed

Monthly to each Company, in accordance with Schedule D.

ARTICLEX
GENERAL

10.1 Regulatory Authorization

This Agreement is subject to certain regulatory approvals and the Companies
shall diligently seek all necessary regulatory authorization for this Agreement.
10.2 Effect on Other Agreements
This Agreement shall not modify the obligations of either Company under any
agreement between such Company and others not parties to this Agreement in effect at the date
of this Agreement.
10.3 Schedules
The basis of compensation for the use of facilities and for the Capacity and
Energy provided or suppiied by a Company to the other Company under this Agreement shall be
in accordance with arrangements agreed upon from time to time between the Companies, eaqh of
which, when signed by the parties thereto and approved or accepted for filing by the appropriate
regulatory authority, shall become a part of this Agreement.

10.4 Measurements

-14-
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All quantities of Capacity and Energy exchanged or flowing between the systems
of the Companies, shall be determined by meters installed at each interconnection, unless
otherwise agreed to by the Companies.

10.5 Billings |

Bills for services rendered hereunder shall be calculated in accordance with
applicable Schedules, and shall be issued on a Monthly basis for services performed during the
preceding Month.

10.6 Waivers

Any waiver at any time by a Company of its rights with respect to a default by the
other Company under this Agreement shall not be deemed a waiver with respect to any
subsequent default of similar or different nature.

10.7 Successors and Assigns; No Third Party Beneficiary

This Agreement shall inure to and be binding upon the successors and assigns of
the respective Companies, but shall not be assignable by either Company without the written
consent of the other Company, except upon foreclosure of a mortgage or deed of trust. Nothing
expressed or mentioned or to which reference is made in this Agreement is intended or shall be
construed to give any person or corporation other than the Companies any legal or equitable
right, remedy or claim under or in respect of this Agreement or any provision herein contained,
expressly or by reference, or any Schedule hereto, this Agreement, any such Schedule and any
and all conditions and provisions hereof and thereof being intended to be and being for the sole

and exclusive benefit of the Companies, and for the benefit of no other person or corporation.

-15-
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10.8 Amendment
It is contemplated by the Companies that it may be appropriate from time to time
to change, amend, modify or supplement this Agreement or the schedules which are attached to
this Agreement, to reflect changes in operating practices or costs of operations or for other
reasons. .This Agreement may be changed, amended, modified or supplemented by an
instrument in writing executed by the Companies after requisife approval or acceptance for filing
by the appropriate regulatory authorities.
10.9 Indegendent Contractors
By entering into this Agreement the Companies shall not become partners, and as
to each other and to third persons, the Companies shall remain independent contractors in all
matters relating to this Agreement.
10.10 Responsibility and Liability
The liability of the Companies shall be several, not joint or collective. Each
Company shall be responsible only for its obligations, and shall be liable only for its
proportionate share of the costs and expenses as provided in this Agreement, and any liability
resulting herefrom. Each Company will defend, indemnify, and save harmless the other
Company hereto from and against any and all liability, loss, costs, damages, and expenses,
including reasonable attorney's fees, caused by or growing out of the gross negligence, willful

misconduct, or breach of this Agreement by such indemnifying Company.

-16-
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IN WITNESS WHEREOF, each Company has caused this Agreement to be

executed and attested by their duly authorized officers on the day and year first above written.

LOUISYILLE GAS AND ELECTRIC COMPANY

Prestdent

KENTUCKY UTILITIES COMPANY

By: ;?A,}&/;? X/W

President

-17-
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SCHEDULE A

JOINT UNIT

1. Purpose

The purpose of this Schedule is to provide the basis for the Companies' participation in
Joint Units. |
2. Ownership

(a) Every Joint Unit shall be owned by the Companies as tenants in common.
Ownership shares in each Joint Unit shall be allocated by the Operating Committee prior to the
time the unit is authorized by the Board of Directors of LEC. However, each Company shall
own at least 25 megawatts of each Joint Unit unless otherwise agreed to by the Operating
Committee. Each Company shall be responsible for its pro-rata share of the costs 6f construction
of the unit and shall contribute such funds when billed.

(b)  When a new Joint Unit is installed at a site already occupied by one or
more existing (i.e., pre-merger) Generating Units, the Operating Committee shall identify any
existing facilities that will be common to the new Joint Unit and the existing Generating Unit(s)
and the portion of the common facilities to be allocated to the new Joiht Unit. The Company
owning the existing common facilities shall be compensated for the use of those common

facilities.
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LOUISVILLE GAS AND ELECTRIC COMPANY

President

KENTUCKY UTILITIES COMPANY

By: 75?/%/ %l )z/M

President










Attachment to Response to AG-1 Question No. 7
Page 26 of 26
Staton

POWER SUPPLY SYSTEM AGREEMENT

SCHEDULE D

DISTRIBUTION OF OPERATING EXPENSES
OF THE POWER SUPPLY CONTROL CENTER

1. Purpose

The purpose of this Schedule is to provide a basis for the distribution between the
Companies of the costs incurred in operating the Power Supply Control Center.

2. Costs

Costs for the purpose of this Schedule shall include all costs incurred in
maintaining and operating the Power Supply Control Center including, among others, such items
as salaries, wages, rentals, the cost of materials and supplies, interest, taxes, depreciation,
transportation, travel expenses, consulting, and other professional services.

3. Distribution of Costs

All costs other than those relating to a special service or study shall be billed to
the Companies in proportion to all firm kilowatt hour electric sales made by each Company for
the preceding Year. In the event the Power Supply Control Center performs a special service or
study in which both Companies are not proportionately interested, any resulting cost shall be
distributed as agreed to by the Companies.

LOUISVILLE GAS AND ELECTRIC COMPANY

President

KENTUCKY UTILITIES COMPANY

O ]///w%

By:
J/ President
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 8

Witness: John N. Voyles, Jr.

Reference the testimony of Thompson at page 6 regarding the solar facility
wherein he states that the Companies will “gain the valuable experience that will
result from constructing and operating that source.” Provide the following:

a.

List each and every individual, by name and title, presently employed by each
company that has actual, hands-on experience in operating a solar unit;

For each and every person listed in the above answer, provide in detail the
experience; and

For each and every person listed in the above answer, provide any and all
credentials, certifications, etc. that relate to the operation and/or maintenance
of a solar facility.

The Companies have no employees with actual, hands-on experience in
operating a solar facility.

Not applicable.

Not applicable.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 9
Witness: John N. Voyles, Jr.

Reference the testimony of Thompson regarding the solar facility at page 6.
Explain in detail the “$7 million for owner’s costs.”

The following details are included in the $7 million for Owner’s Costs:

Owner’s Cost

Project Development $650,000
Electrical Interconnect $450,000
Construction Power $50,000
Owners Project Management $500,000
Owners Engineer $170,000
Owners Legal Counsel $250,000
Electric Transmission Service $50,000
Site Security $50,000
Spare Parts $100,000
AFUDC (KU Portion) $150,000
Contingency $4,350,000

Total $6,770,000
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 10
Witness: Paul W. Thompson
Q-10. Reference the application and testimony of Thompson in general. Provide a map
illustrating the name, location, size (in WH) and ownership (e.g., 100% for KU,
etc.) for every generator that the companies own in the Commonwealth.
A-10. See the map below illustrating the name and location of each generating facility

the companies own in the Commonwealth. The size and ownership for each
generator is included in the table below.
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Net Summer Rating

Generating Unit KU Ownership % LG&E Ownership % (MW)
Brown 1 100 106
Brown 2 100 168
Brown 3 100 410

Brown IAC 90 10 98
Brown 5 47 53 112
Brown 6 62 38 146
Brown 7 62 38 146
Brown 8 100 102
Brown 9 100 102
Brown 10 100 102
Brown 11 100 102

Cane Run 4 100 155

Cane Run5 100 168

Cane Run 6 100 240

Cane Run 11 100 14

Dix Dam 1 100 8

Dix Dam 2 100 8

Dix Dam 3 100 8
Ghent 1 100 479
Ghent 2 100 495
Ghent 3 100 489
Ghent 4 100 469

Green River 3 100 68
Green River 4 100 93

Haefling 1 100 12

Haefling 2 100 12

Mill Creek 1 100 303

Mill Creek 2 100 301

Mill Creek 3 100 391

Mill Creek 4 100 477

Ohio Falls 1 100 6

Ohio Falls 2 100 6

Ohio Falls 3 100 6

Ohio Falls 4 100 6

Ohio Falls 5 100 8

Ohio Falls 6 100 8

Ohio Falls 7 100 8

Ohio Falls 8 100 6

Paddys Run 11 100 12

Paddys Run 12 100 23

Paddys Run 13 47 53 147
Trimble County 1* 100 383
Trimble County 2* 81 19 549
Trimble County 5 71 29 157
Trimble County 6 71 29 157
Trimble County 7 63 37 157
Trimble County 8 63 37 157
Trimble County 9 63 37 157

Trimble County 10 63 37 157
Zorn 1 100 14

*Values reflect Companies’ 75 percent share of Trimble County 1 and 2.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 11
Witness: John N. Voyles, Jr.

Q-11. Reference the testimony of Thompson at page 9 wherein he states: “For those
employees that are not reassigned, the Companies believe that they will either
retire or be offered severance packages.” Can the Companies state when the
decision will be made regarding the effected employees?

A-11. The Companies have yet to identify a final date when the units will be retired and
complete the necessary decommissioning activities. Once that is determined, a

decision will be made regarding the affected employees.

Refer to the Companies’ response to the PSC 1-29(a) for a discussion of the
retirement of Green River units 3 and 4.
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 12
Witness: John N. Voyles, Jr.
Reference the testimony of Thompson at page 9 wherein he states: “The operation
of the Brown Solar facility is expected to be staffed by current employees already

located at Brown.” For each individual presently employed at the Brown location,
provide the following:

a. Name and title;
b. Whether the person has hands-on experience in operating a solar unit;
c. The details of the experience; and

d. Any and all credentials, certifications, etc. that relate to the operation and/or
maintenance of a solar facility.

The Companies object to this request on the grounds that the information it seeks
is not relevant to the issues in this proceeding. Notwithstanding this objection,
see the Companies’ response to Question No. 8.
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Response to the Attorney General’s Initial Data Requests

Dated March 13, 2014
Case No. 2014-00002

Question No. 13

Witness: David S. Sinclair

Q-13. Reference the testimony of Mr. Sinclair at p. 2. In regard to the Sales Analysis
and Forecasting group, provide the following:

A-13.

a. The names and titles of each member who were on the group who provided
the load forecast noted in the application;

b. The level of education, training and experience of each individual noted in the
above answer; and

c. The information, whether in document form or otherwise (if electronic data
was used this should be provided in Excel format with all formulae and cells
intact), reviewed or considered by the group in making their recommendation
or decision.

a. The following Sales Analysis and Forecasting employees were on the group
who provided the load forecast:

Greg Lawson, Manager Sales Analysis and Forecasting

Monica Greer, Senior Energy Analyst
Jason Renfro, Energy Analyst 111
Stephen Heiniger, Energy Analyst |1
Charles McKenna, Energy Analyst 11

b. See table below:

Years of
Group Member Education/Training Experience
Greg Lawson BS, Mathematics, MBA 24
Monica Greer Ph.D. Economics 29
Jason Renfro BS Mathematics, MBA 11
Stephen Heiniger BS Economics 4
Charles McKenna BS Economics, MBA 6
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See attached files. Certain information requested is confidential and proprietary,
and is being provided under seal pursuant to a Joint Petition for Confidential

Protection.

The Companies will continue to review all records and will

supplement the data response if additional responsive information is found.

File Name

Data Provided

Attachment to AG 1-13-#1 IHSExecutiveSummary.pdf

Macroeconomic

Attachment to AG 1-13-#2 useconomic-30yrfocus1Q12.pdf

Macroeconomic

Attachment to AG 1-13-#3 KYLT Q.xlsx

Macroeconomic

Attachment to AG 1-13-#4 CustomerData.xlIsx Customer
Attachment to AG 1-13-#5 EnergyData.xlsx Energy
Attachment to AG 1-13-#6 HistoricalWeather.xlsx Weather

Attachment to AG 1-13-#7 2012-
2013MeterReadSchedule.xlsx

Billing Cycle Forecasts

Attachment to AG 1-13-#8 Appliance

CommercialEastSouthCentral11.xIsx

Attachment to AG 1-13-#9 KUEnergyChargesByRate.xIsx Price Series

Attachment to AG 1-13-#10 Price Series

LGEElectricEnergyChargesByRate.xIsx

Attachment to AG 1-13-#11 Appliance

ResidentialEastSouthCentral11.xlsx

Attachment to AG 1-13-#12 MajorCustomers.xIsx Major Accounts

Attachment to AG 1-13-#13_PopulationHouseholds.xIsx Population &
Households

Attachment to AG 1-13-#14 DSMPrograms.xIsx

DSM Programs

Attachment to AG 1-13-#15 DTRep.xlsx

Hourly Forecasts

Attachment to AG 1-13-#16 HourlyLoadwithLosses.xlsx

Hourly Forecasts

Attachment to AG 1-13-#17 KUHourlyFcst.xIsx

Hourly Forecasts

Attachment to AG 1-13-#18 LEHourlyFcst.xIsx

Hourly Forecasts
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 14
Witness: David S. Sinclair

Reference the testimony of Mr. Sinclair at p. 2. With regard to the Generation
Planning group, provide the following:

a. The names and titles of each member who were on the group who provided
the alternative generation options noted in the application;

b. The level of education, training and experience of each individual noted in
the above answer; and

c. The information, whether in document form or otherwise (if electronic data
was used this should be provided in Excel format with all formulae and cells
intact), reviewed or considered by the group in making their
recommendation or decision.

a. The following Generation Planning employees provided the analysis of the
alternative generation options:
e Stuart Wilson, Manager Generation Planning

e Monica Farhat, Planning Analyst Il

e Brian Hurst, Planning Analyst |1

e Lou Anne Karavayev, Planning Analyst II

e Chung-Hsiao Wang, Financial Engineering and Modeling Analyst

b. See the table below.

Years of
Group Member Education/Training Experience
Stuart Wilson BSEE, MENG, MBA, CFA 16
Monica Farhat BSEE, MENG, MBA 5
Brian Hurst BSIE, MENG, MBA 6
Lou Anne Karavayev BSEE 5
Chung-Hsiao Wang BSIE, MENG, PhD Engineering 12
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c. See the response to PSC 1-22.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 15
Witness: David S. Sinclair
Q-15. Reference the testimony of Mr. Sinclair at p. 2, line 17 where the witness
discusses the “customers’ future capacity and energy needs in a lowest-cost

manner.”

a. Does lowest-cost manner mean a pure cost based decision stated in actual,
definitive, quantifiable dollars? If not, please explain; and

b. Does lowest-cost manner also include any extrapolation of dollar value of
other factors? If yes, please identify those factors and the dollar value
associated with each one(s).

A-15.
a. Yes.

b. No.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 16
Witness: David S. Sinclair

Q-16. Reference the application in general (with some emphasis at the table on page 4),
the testimony of Mr. Sinclair in general and specifically at p. 4, lines 16-17.
Confirm that the Companies have compiled this application with the assumption
that the energy efficiency through its DSM program as listed in Table 5 of
Sinclair’s testimony is essential to the company’s application. If confirmation

cannot be provided, state the reason(s) why not.

A-16. The statement is correct.



Q-17.

A-17.

LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 17
Witness: David S. Sinclair

Confirm that the energy efficiency through the DSM program as contained in the
application is the same of energy efficiency as filed in Case No. 2014-00003. If
confirmation cannot be provided, state the reason(s) why not.

See the response to PSC 1-14.

In addition, energy reduction for the 2014 DSM Filing is greater than the energy
reduction in both the 2013 and 2014 LF due to the higher customer participation
from the Companies’ approved plan associated with the Residential Appliance
Rebate Program. The Companies have requested in Case No. 2014-00003 to add
funding to allow the program to continue at the higher participation levels through
2018. Assuming customer participation continues at the new proposed plan, an
additional 500 GWh of energy reduction would result.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 18
Witness: David S. Sinclair

Q-18. Reference the testimony of Mr. Sinclair at p. 5. Provide all data, in Excel format
(with formulae and cells intact if possible) relative to the inputs listed:

a. Macroeconomic data;
b. Historical energy and customer data;
c. Weather data (20-year normal degree-day series); and

d. Other data including billing cycle forecasts, class-level electricity price series,
and residential appliance shares and efficiencies.

A-18. See the response to Question No. 13(c).



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 19
Witness: David S. Sinclair

Q-19. Reference the testimony of Mr. Sinclair at p. 5. If the “Companies prepare a 30
year demand and energy forecast” each year, why did the Companies not use 30
year weather data?

A-19. The number of forecast years does not set the minimum or maximum number of
years of historical weather to utilize for estimating “normal” weather. For
example, a five year demand and energy forecast would not necessarily limit the
“normal” weather data to five years.
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A-20.

LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 20
Witness: David S. Sinclair

Reference the testimony of Mr. Sinclair at p. 5 where the witness states that the
forecasting approach “incorporates specific intelligence on the prospective energy
needs of the Companies’ largest customers” and “[t]his process allows for market
intelligence to be directly incorporated into the sales forecast.”

a. Explain in laymen’s terms what information is considered; and

b. Provide all data, in both .pdf and Excel format with all formulae and cells
intact, pertaining to the “intelligence” referenced.

a. The Companies maintain close contact with their largest customers to gather
information such as production level expectations, potential expansions or
reductions, and any other expected significant operational changes affecting
energy usage and demand levels. Ultimately, this information is provided at
the discretion of the customer.

b. See the response to Question No. 13(c), Attachment to AG 1-13-#12
MajorCustomers.xIsx.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 21
Witness: David S. Sinclair
Q-21. Reference the testimony of Mr. Sinclair at p. 5, lines 15 — 17. Provide all
information pertaining to the “recent history and information provided by the

customers to the Companies regarding their outlook.”

A-21. See the response to Question No. 13(c).



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 22
Witness: David S. Sinclair
Q-22. Confirm that both Companies have experienced new record demand and energy
levels during the 2013 -2014 winter. If confirmation cannot be provided, explain

why not.

A-22. The Companies experienced a new winter peak in January 2014 of 7,114 MW.
However, this did not reach the all-time peak of 7,175 MW set in August 2010.

The Companies did experience a new record daily energy requirement of 153,967
MWh in January 2014.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 23
Witness: David S. Sinclair
Q-23. Reference the testimony of Mr. Sinclair on p. 6 at lines 16-17, and pp. 12-16.
Should the “2013 LF” forecast continue to be used in this application given the
2013-2014 winter? If yes, please explain. If not, explain why not.
A-23. Yes. The record high load in January 2014 was caused by extreme weather

conditions while long-term load forecasts like the 2013 LF are based on “normal”
weather.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 24
Witness: David S. Sinclair

Q-24. Reference the testimony of Mr. Sinclair at p. 7. Provide all data and forecasts that
the Companies obtained from HIS Global Insight.

A-24. See the response to Question No. 13(c), Attachment to AG 1-13-#1
IHSExecutiveSummary.pdf, Attachment to AG 1-13-#2 useconomic-
30yrfocus1Q12.pdf, Attachment to AG 1-13-#3 USLT_Q.xIsx.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 25
Witness: David S. Sinclair

Q-25. Reference the testimony of Mr. Sinclair at pp. 7-8. Provide all data and forecasts
that the Companies obtained from the Kentucky State Data Center.

A-25. See the response to Question No. 13(c), Attachment to AG 1-13-
#13 PopulationHouseholds.xIsx.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 26
Witness: David S. Sinclair

Q-26. Reference the testimony of Mr. Sinclair at p. 8. Please explain in quantitative
terms the “effect of improving appliance efficiency and their adoption by
customers.”

A-26. The Companies have not produced “with” and “without” future energy efficiency
forecasts necessary to answer this question. Assumptions about improving
appliance efficiency is found in response to Question 13(c), “AG 1-13-#22 SAE
RS&GS Efficiency.xlIsx.”



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 27
Witness: David S. Sinclair

Q-27. Reference the testimony of Mr. Sinclair at p. 9. Confirm that the Companies have
filed a new DSM case, Case No. 2014-00003.

a. Confirm or deny that the Companies have incorporated the potential energy
savings from Case No. 2014-00003 into this filing;

b. Explain the basis for either the denial or the confirmation; and
c. If the Companies deny that the potential energy savings have been
incorporated into this filing, please explain why the application is not
premature to file until the Commission renders a decision on Case No. 2014-
00003.
A-27.
a.-b. See the response to PSC 1-14.

c. Not applicable.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 28
Witness: David S. Sinclair

Q-28. Reference the testimony of Mr. Sinclair at p. 12, line 24 regarding “climate
change.” What is meant by climate change?

a. Do the Companies believe that climate change is a phrase that denotes a
change in the earth’s weather conditions that is exclusively attributable to
mankind’s behavior? If yes, please explain. If not, explain why not.

b. Do the Companies believe that the climate is changing as an exclusive result
of mankind’s behavior? Please explain the answer.

A-28. According to NASA, climate change is “a long-term change in the Earth’s
climate, or of a region on Earth.™

a. and b. The Companies have not taken a position on whether or not climate
change is exclusively attributable to mankind’s behavior.

! http://www.nasa.gov/topics/earth/features/climate_by any other_name html



Q-29.

A-29.

LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 29
Witness: David S. Sinclair

Reference the testimony of Mr. Sinclair at p. 15 whereat the witness states: “The
Companies seek to ensure their load forecast is prepared using sound methods by
people who are qualified professionals.”

a. Explain in detail the sound methods used; and

b. Provide the following with regard to the qualified professionals: (i) the names

and titles of each person; and (ii) the level of education, training and
experience of each individual noted in the above answer.

a. The methods used to prepare the 2013 LF are not materially different from
those discussed in Section 7 of the 2011 IRP. These methods were reviewed
by the Commission and no material issues were identified.

See Commission finding on 2011 IRP (Case No. 2011-00140)

b. See the response to Question No. 13(a) and (b).



Q-30.

A-30.

LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 30
Witness: David S. Sinclair

Reference the testimony of Mr. Sinclair at p. 16. Provide the necessary model(s),
data, etc. that would enable a third party to replicate the Companies’ results on the
2013 LF forecast.

The 2013 LF was developed using proprietary third-party software that cannot be
provided without a license from the vendors. Software used includes Base SAS,
SAS Enterprise Guide, Itron MetrixL T, Itron MetrixND, Palisade Corporation
@Risk and the Microsoft Office suite. See the response to Question No. 13(c) for
input data.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 31
Witness: David S. Sinclair

Q-31. Reference the testimony of Mr. Sinclair at p. 20. Describe in detail the “broad
spectrum of technology” that the Companies explored.

A-31. See Exhibit DSS-1 at page 6. Natural gas, coal, wind, biomass, and solar
technologies were included in the responses to the Companies’ request for

proposals.



Q-32.

A-32.

LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 32
Witness: John N. Voyles, Jr.

Reference the testimony of Mr. Sinclair at p. 21, line 1. Provide the name of the
engineering firm engaged to “help identify potential self-build alternatives and the
costs for each.”

a. Is the engineering firm associated in any way with the either of the Companies?
If so: (i) which one(s)? and (ii) describe in detail.

b. Provide the following information regarding the engineering firm:

(i) Names and qualifications for each individual providing services to the
Companies;

(i) Total amount paid to date to the firm;

(iii) Total projected amount to be paid to the firm; and

(iv) If possible, provide the amount to be paid, or has been paid, to

the firm broken down by type of service provided or will be provided.

The engineering firm used to help identify potential self-build resources was
HDR.

a. HDR is not an affiliate of either of the Companies.
b. See the response to Question No. 6.



Q-33.

A-33.

LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 33
Witness: John N. Voyles, Jr.

Reference the testimony of Mr. Sinclair at p. 21, at lines 12-15. Provide a
detailed explanation of the statement that “replacing the retiring generation at the
Green River Station will reduce the need to rely more heavily on the transmission
grid in the western part of the Companies’ service area.”

The Companies currently have approximately 600 MW of customer load in the
western part of the state. Generating units, including the Companies’ and units
owned by others, are necessary to both serve and provide voltage support for the
load. In the absence of some locally situated generation, appropriate components
of the transmission grid can be improved to provide a means for supporting
voltage and reliability. In anticipation of the retirement of the Green River units,
the companies have constructed additional transmission components to improve
the reliability of the Companies’ transmission network in that part of the state.

Since the Companies announced plans to retire the Green River units, other
companies have made or are contemplating decisions to retire or shutdown
generation in western Kentucky. Additionally, regional developments, including
the expanded MISO balancing area, may drive power flows on the interconnected
grid that are different than the historical flows for which the system has been
planned and constructed. The statement referenced in Mr. Sinclair’s testimony
recognizes this uncertainty and the associated reliability risk. Adding generation
owned by the Companies at the Green River Station would reduce this risk for our
customers in western Kentucky.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 34

Witness: David S. Sinclair

Q-34. Reference the testimony of Mr. Sinclair at p. 21, lines 18 — 22 whereat the witness
states that the Companies “assumed that a commercial new construction program
might be a viable future DSM program. Therefore, the load forecast was reduced
accordingly.”

A-34.

a.

Is the commercial new construction program referenced in the testimony the
same program requested in Case No. 2014-00003? If not, explain how it is
different.

If the commercial new construction program referenced in the testimony is the
same program requested in Case No. 2014-00003, is it not premature to
proceed with this application until the Commission decides Case No. 2014-
00003? If not, explain why not.

See the response to Question No. 17.

No. As shown in Table 24 on page 31 of Exhibit DSS-1, the commercial new
construction program is forecasted to be approximately 2 MW in 2018 and
would not impact the need or economics associated with Green River NGCC
or Brown Solar Facility.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 35
Witness: David S. Sinclair

Q-35. Reference the testimony of Mr. Sinclair at p. 23 where the witness states that
“natural gas prices have tended to be more volatile than coal prices” and also
refers to the “low volatility associated with coal prices.” Provide all analyses,
reports, studies, etc. that the Companies used in reviewing the volatility of coal
prices.

A-35. The graph below demonstrates how NYMEX spot natural gas prices and NYMEX
Central Appalachian coal futures prompt quarter contract settlement prices varied
in response to market factors from 2011 through2013 on an equivalent dollars per

MMBtu basis.
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 36
Witness: David S. Sinclair

Q-36. Reference the testimony of Mr. Sinclair at p. 24 whereat the witness references
the CO, prices and the timing for CO, regulation as prepared by Synapse Energy
Economics, Inc. Provide all information that Synapse used in the determination
of the data upon which the Companies relied in their modeling.

A-36. Synapse Energy Economics, Inc.’s publicly available document, “2012 Carbon
Dioxide Price Forecast” (October 4, 2012), is available at http://www.synapse-
energy.com/Downloads/SynapseReport.2012-10.0.2012-CO2-
Forecast.A0035.pdf.




Q-37.

A-37.

LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 37
Witness: David S. Sinclair

Reference the testimony of Mr. Sinclair at p. 25 at lines 3-6 where the witness
states: “However, the Companies feel that enough is known that the risk of future
CO; regulations should be part of a 30-year analysis related to the next generation
resource and that a resource should be economically robust with or without future
CO; regulations.” Is the witness aware that the Commission previously held in
Case No. 2009-00545 that possible legislation is not to be considered as
determinative of the Commission’s consideration of the least cost option in
determining purchased power agreements?

The Companies object to this question because it appears to call for a legal
interpretation of the Commission’s June 8, 2010 Order in Case No. 2009-00545.
Notwithstanding that objection, the question inaccurately characterizes the
Commission’s holding in that Order. Mr. Sinclair is aware of that Order, but
disagrees that its holding is as characterized in this question.



Q-38.

A-38.

LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 38
Witness: David S. Sinclair

Reference the testimony of Mr. Sinclair at p. 25 at lines 6-8 where the witness
states: “I would add, however, that there is not enough known about the potential
for CO, regulations to evaluate material changes to the Companies’ existing
generation fleet.” Is this statement not inconsistent for planning purposes for
existing generation versus the new, planned generation determination? If not,
why not?

No. This CPCN case is about adding new generation to the Companies’ fleet in
order to replace generation that is scheduled to retire and to meet customers’
future energy needs. The proposed Green River NGCC and Brown Solar Facility
will both meet the proposed CO; emission standards for new units. Should future
CO; regulations on existing units limit the ability of the Companies to operate
units in their existing fleet, then more generation will be needed from units like
Green River NGCC and Brown Solar Facility that meet CO, emission standards.
The need for Green River NGCC and Brown Solar Facility is not dependent upon
additional retirements of the Companies’ generation fleet that might result from
CO; regulations on existing units.



Q-39.

A-39.

LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 39
Witness: David S. Sinclair

Reference the testimony of Mr. Sinclair at p. 27 at lines 6-13 where the witness
states: “While the Brown Solar Facility is not a lowest reasonable cost resource
absent REC prices greater than $57/REC, as can be seen in Tables 35, 36, and 37
in Exhibit DSS-1, the Companies are proposing to move forward with the project
because (i) it is a prudent hedge against both GHG regulations and natural gas
price risk; (ii) it will reduce the Companies’ GHG emissions; (iii) it affords the
Companies the opportunity gain operational experience with an intermittent
renewable resource; and (iv) it does not materially add to revenue requirements
over the next 30 years.” Based on what definitive data do the Companies opine
that the REC will reach $57? Provide that data or information.

a. Provide the exact amount that the revenue requirement will increase based on
the Companies’ assumptions; and

b. Provide the assumptions the Companies used in answering the question above.
The Companies have no opinion regarding the level of future solar REC prices.
The $57/REC price is simply provided as the price level at which the solar facility

begins to have a favorable impact on revenue requirements.

a. See Tables 35-37 in Section 4.6 of Exhibit DSS-1 pages 43-46 for the revenue
requirement analysis associated with the Brown Solar Facility.

b. See the responses to PSC 1-22, PSC 1-31, and PSC 1-35.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 40
Witness: David S. Sinclair
Q-40. Reference the testimony of Mr. Sinclair at page 27, lines 15-17 where the witness
states: “Given the potential for CO, regulations in the future and the declining
cost of solar panels, the Companies believed it made sense to fully evaluate a
utility scale solar project in the Resource Assessment.” Does the witness believe

that generation planning should be based on potential CO, regulations?

A-40. Yes. See Mr. Sinclair’s testimony at page 25, lines 3-6.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 41
Witness: John N. Voyles, Jr.
Q-41. Reference the testimony of Mr. Sinclair at page 27, lines 22-23. Is the existing
property referenced therein property already owned? If not, from whom did the

Companies purchase the property?

A-41. Yes, the Companies own the property referenced in the testimony. See the
response to PSC 1-5.









Q-43.

A-43.

LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 43
Witness: David S. Sinclair

Reference the testimony of Mr. Sinclair at page 31 at lines 7-8 and 22-23.
Provide all data upon which the Companies relied in deciding that the “increasing
risk of CO; regulations and the potential for lower future natural gas prices” have
changed since the prior Cane Run Unit 7 CPCN case.

As it relates to the increasing risk for CO; regulations, see Mr. Sinclair’s
testimony page 23, lines 18-19.

See attached. The attachment compares the “mid” natural gas price forecast from
the current CPCN case with the forecasts utilized in the Cane Run Unit 7 CPCN
case. The information requested is confidential and proprietary, and is being
provided under seal pursuant to a Joint Petition for Confidential Protection.



Attachment to Response to AG-1 Question No. 43
Page 1 of 1
Sinclair
CONFIDENTIAL INFORMATION REDACTED

Comparison of "Mid" Case Natural Gas
Price Forecasts ($/MMBtu)
2011 Resource 2013 Resource

Year Assessment Assessment
2013 4.24
2014 4.41
2015 4.62
2016 4.67
2017 4.79
2018 4.93
2019 5.16
2020 5.39
2021 5.77
2022 6.22
2023 6.58
2024 6.88
2025 7.23
2026 7.56
2027 7.93
2028 8.22
2029 8.57
2030 8.95
2031 9.35
2032 9.81
2033 10.19
2034 10.58
2035 10.99
2036 11.42
2037 11.86
2038 12.32
2039 12.80
2040 13.30




Q-44.

A-44.

LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 44
Witness: David S. Sinclair

Reference the testimony of Mr. Sinclair at page 34 whereat the witness states:
“The Companies recently filed an energy efficiency potential study with the
Commission and are filing concurrently with this CPCN application a Demand
Side Management and Energy Efficiency Program Plan for new programs for the
2015-2018 time period. The study showed that a small amount of additional
energy and demand savings can be achieved beyond the Companies’ planned
activity currently scheduled through 2018.” Have those energy and demand
savings been incorporated into the load forecast in this application? If not, why
not?

No. Because of the absence of proposed programs to achieve the small amount of
additional potential energy and demand reductions beyond 2018, these potential
reductions were not included in the CPCN filing.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 45
Witness: David S. Sinclair

Q-45. Reference page 1, bullet 3, of DSS-1, the Resource Assessment (hereinafter the
“RA”, “DSS-1,” or “Resource Assessment”).

a. Do the Companies agree that it is prudent industry practice to use an RFP in
order to obtain the necessary information to determine generation needs of an
electric utility? Explain the answer in detail with examples.

A-45.

a. The question is unclear. The Companies’ “generation needs” are based on the
difference between their forecasted load obligations and its existing
generation resources. The Companies issue an RFP for generation resources
in order to obtain the information needed to procure the lowest reasonable cost
resource(s) to meet customers’ future energy needs.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 46
Witness: David S. Sinclair

Q-46. Reference DSS-1 at page 1 at bullet 4 where the document reads in part that: “the
analysis of RFP responses and self-build alternatives focused on (i) finding the
lowest reasonable cost long-term resource(s); and (ii) whether a short-term PPA
could cost-effectively and reliably defer the need for the long-term resource(s). Is
there a distinction between a standard that employs a least cost option versus one
that uses a least reasonable cost approach? Explain the answer.

A-46. In evaluating the various responses to the Companies’ RFP, the Companies
performed a least cost analysis but they also had to consider each proposal’s
reasonableness, riskiness, and feasibility.



Q-47.

A-47.

LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 47
Witness: John N. Voyles, Jr.

Reference DSS-1 in general. Are the Companies requesting authorization to
construct a 700MW NGCC or a 670MW NGCC? Explain the answer in detail.

As described in Mr. Voyles’ Direct Testimony at pages 3-4, the Companies have
proposed and have asked for authorization to construct an approximately 700
megawatt net summer rating (“700 MW?”) natural gas combined cycle generating
unit at the Green River station. As Mr. Voyles indicates on page 4 of his Direct
Testimony, such authorization will enable the Companies to capitalize on market
competitiveness and seek bids for generating units that are within a reasonable
range of 700 MW. This strategy will result in achieving the best possible price
for a generating unit so that maximum benefits can be achieved for customers.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 48
Witness: David S. Sinclair

Q-48. Reference DSS-1 in general at page 6 whereat the document reads in part: “The
Companies requested proposals from parties with resources that would qualify as
a Designated Network Resource for transmission purposes.” Provide a list of the
parties noted in the sentence.

A-48. The referenced sentence was meant to convey that any resource that a prospective
bidder might propose needed to be able to qualify as a Designated Network
Resource for transmission purposes. The Companies did not pre-screen or pre-
qualify any of the prospective bidders that received the RFP based on this
attribute.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 49
Witness: David S. Sinclair
Q-49. Reference DSS-1 in general at page 6 whereat the document reads in part: “Over
the last year, the cost of solar panels has decreased substantially.” Provide all

information upon which the Companies relied in making this assertion.

A-49. See Section 4.6 of Exhibit DSS-1.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 50

Witness: David S. Sinclair

Q-50. Reference DSS-1 at page 7 whereat the document reads in part: “The DSM

A

50.

programs that were considered in this analysis are summarized in Table 3. The
Companies will be filing a DSM application in January 2014 that considered
numerous DSM programs. The DSM programs in Table 3 are the most
competitive programs that will not be included in the DSM filing.” Please explain
what DSM programs, and the associated capacity impact, are included in Table 1,
page 4, of DSS-1, and which ones are not included but requested in Case No.
2014-00003.

a. If the DSM programs are different, explain in detail how, including the
impact on capacity requirements going forward?

b. If Case No. 2014 -00003 includes an additional capacity impact on the
Companies’ generation requirement going forward, should it not be included
in this application?

Both the Commercial New Construction and Automated Demand Response
Programs are included in the DSM line of Table 1, page 4, Exhibit DSS-1 and in
Case No. 2014-00003 filing. The Automated Demand Response is part of the
Commercial Load Management and demand impacts can be found at Case No.
2014-00003, Exhibit MEH-1, page 22. The Commercial New Construction is
being included in the Commercial Conservation Program portion of Case No.
2014-00003, Exhibit MEH-1, page 31.

a. Case No. 2014-0003 includes no additional capacity impact not already
described in Table 1, page 4, of Exhibit DSS-1.

b. See the response to subpart (a).



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 51
Witness: David S. Sinclair

Q-51. Reference DSS-1 at page 9. Provide any and all information that the Companies
received from HIS Global Insight.

A-51. See the response to Question No. 13.



Response to Question No.52
Page 1 of 3
Sinclair/Staton

LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 52
Witnesses: David S. Sinclair / Edwin R. Staton

Q-52. Reference DSS-1 in general and at page 11 in particular which has the following
paragraph:

“Because of EPA’s proposed New Source Performance Standards (“NSPS”) for
GHG, natural gas has become the fuel of choice for new fossil generation. An
abundance of natural gas supply resulting from advancements in natural gas
drilling technologies has put downward pressure on prices and greatly improved
the economics of NGCC technology. On the other hand, the impending
nationwide retirement of coal units and the shift to NGCC units will increase the
demand for natural gas and put upward pressure on prices. Additional upside
price risk is associated with the possibility of regulations limiting the extraction of
shale gas. To address this long-term natural gas price uncertainty, the Resource
Assessment analysis considered three natural gas price scenarios.”

Answer the following questions regarding this paragraph.

a. Confirm that Cane Run 7 is not expected to be fully operational until 2015.
Explain in detail any denial;

b. Confirm that the capacity factor of Cane Run will be largely influenced by the
price of natural gas, and thus could vary in the range of 65-95%. Explain in
detail any denial,

c. Confirm that on a daily basis Cane Run 7 could consume in excess of 100,000
Mcf of gas. Explain in detail any denial,

d. Confirm that during the 12 months ending June 30, 2013, the highest day
sendout for LG&E’s local distribution company operations occurred on
January 22, 2013, when the average temperature was about 21 degrees F
(much colder weather would result in significantly higher usage). On that day
total system gas sendout to all customers was about 396,000 Mcf. Explain in
detail any denial,



A-52.

ob)

Response to Question No.52
Page 2 of 3
Sinclair/Staton

Confirm that generally, gas sendout to residential customers can be estimated
at about half of that amount. Explain in detail any denial;

Confirm that for the 12 months ending June 30, 2013, sales to residential
customers totaled about 19,000,000 Mcf, or an average of about 52,000
Mcf/per day over the course of a year. Explain in detail any denial;

Provide the average sendout for LG&E’s local distribution company
operations from 1 January 2014 to date;

Provide the sales to residential customers from 1 January 2014 to date;

Confirm that the capacity factor of the proposed Green River NGCC will be
largely influenced by the price of natural gas. Explain in detail any denial;

Provide, on a daily basis, the consumption in Mcf of the proposed Green
River NGCC,;

State whether the Companies can definitively assert that firm capacity for the
proposed Green River NGCC can be guaranteed barring force majeure during
its operation; and

State whether the United States conversion of its electric generation from coal
to natural gas can be guaranteed to be met with currently planned
infrastructure build-out.

. The statement is correct.

The capacity factor of Cane Run 7 will be largely influenced by the price of
natural gas and coal. In the first several years of its operation, Cane Run 7’s
capacity factor could vary from 65% to 95% based on current forecasts of coal
and natural gas prices.

The statement is correct.

The Companies confirm the information is correct.

The Companies confirm the information is correct.

The Companies confirm the information is correct.
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. The average daily gas sendout for LG&E’s local distribution company
operations from January 1, 2014 through February 28, 2014 was about
312,000 Mcf.

. The residential gas sales for January 1, 2014 through February 28, 2014 was
about 9,000,000 Mcf.

The statement is correct. See the response to PSC 1-34.

On a daily basis Green River NGCC could consume in excess of 100,000 Mcf
of gas.

The Companies have engaged in discussions with Texas Gas Transmission
(“TGT”) and ANR Pipeline Company about the potential to procure firm gas
transportation to serve Green River NGCC. Based on those conversations, the
Companies are confident that adequate firm gas transportation can be acquired
by the time the plant becomes operational.

The Companies do not have knowledge of the specific pipeline capacity
requirements for the entirety of the United States.
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Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 53
Witness: David S. Sinclair

Q-53. Reference DSS-1 at page 17. Confirm that the Companies imputed a 10.5% ROE
for 2013-2042 when running its modeling.

A-53. The statement is correct. See Table 11 at page 17 in Exhibit DSS-1.
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Dated March 13, 2014

Case No. 2014-00002
Question No. 54
Witness: David S. Sinclair

Q-54. Reference DSS-1 at page 17. Did the Companies conduct an RFP for the
proposed Brown solar facility? If not, why not?

A-54. The RFP submitted in September 2012 did not limit responses to a particular
technology. In fact, one party responded to this RFP with a solar proposal. If the
recommendation to build the Brown Solar Facility is approved, the Companies
will issue a subsequent RFP for the construction of the facility. This process is
the same as the process that will be used for the Green River NGCC if this project
IS approved.
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Dated March 13, 2014

Case No. 2014-00002
Question No. 55
Witness: David S. Sinclair

Q-55. Reference DSS-1 at page 12. Confirm that Table 7 contains the price inputs for
the modeling process used by the Companies. Explain in detail any denial.

A-55. This statement is correct. A transportation cost was added to these prices to
develop the delivered fuel prices used in the analysis.
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LOUISVILLE GAS AND ELECTRIC COMPANY
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Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 56
Witness: David S. Sinclair

Reference DSS-1 at page 12. State whether the low, mid, high prices at the Henry
Hub for any year are based on any particular date during the year. If not, explain
the answer in detail.

The Low, Mid, and High prices at the Henry Hub are annual average prices based
on the Energy Information Administration’s (EIA) Annual Energy Outlook
(AEO) 2012. The EIA forecast is a publicly available long-term projection of
natural gas prices. The “Mid,” “High,” and “Low” case natural gas price
forecasts are based on EIA’s AEO 2012 “Reference,” “Low Estimated Ultimate
Recovery” (“high” price), and “High Technically Recoverable Resource” (“low”
price) cases, respectively, which provides internally consistent alternative views
of the path of development of the resource base.
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Dated March 13, 2014

Case No. 2014-00002
Question No. 57
Witness: David S. Sinclair

Q-57. Confirm that the price for natural gas rose at the Henry Hub to $6.41 in January
2014. Explain in detail any denial.

A-57. According the Energy Information Administration’s Natural Gas Weekly Update
of March 6, 2014 using Natural Gas Intelligence’s Daily Gas Price Index for
Henry Hub, the daily settled price of March 5, 2014 for delivery on March 6,
2014 was $6.41/MMBtu. Also, the daily settled price of March 4, 2014 for
delivery on March 5, 2014 was $7.90/MMBtu. However, it is important to note
that it is not particularly informative to compare the actual natural gas price for a
single trading day to a long-term forecast of annual average natural gas prices.
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 58
Witness: David S. Sinclair

Confirm that Table 7 does not indicate a price under the low, mid, or high price
scenario of $6.41 until after the year 2020. Explain in detail any denial.

In the short-run (daily) gas market, weather conditions can have a significant
impact on Henry Hub gas prices. The EIA long-term Henry Hub annual average
price forecasts recognize that U.S. natural gas prices are determined largely by
supply and demand conditions, but over time reflect the long-term marginal cost
of production, with the alternatives reflecting low estimated ultimate recoverable
resources (“High” price) and high technically recoverable resources (“Low”
price) forecasts respectively. All of the scenarios anticipate rising marginal costs,
and thereby rising long-term natural gas prices on a nominal basis, but vary in the
rate of increase.
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KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 59
Witness: David S. Sinclair
Q-59. Reference DSS-1 at page 30 whereat the document reads: “As mentioned
previously, the Green River 2x1 alternative is more expensive than other
alternatives only if there is never a GHG limitation on existing coal units and gas
prices are at or above the Mid gas scenario.” Confirm this statement remains true

as of the date when the company provides its answer.

A-59. This statement is still true.
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A-60.

LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 60
Witness: David S. Sinclair

Reference DSS-1 at page 33 whereat the document reads: “The Iteration 2
alternatives are listed in Table 26. The year the Green River 2x1 NGCC unit is
commissioned is listed in the alternative’s long and short name. All alternatives
include the DSM Commercial New Construction (“CNC”) program because
Iteration 1 demonstrated that it reduced the cost of the Green River 2x1
alternative.” Is the CNC included in Case No. 2014-00002? If not, please state
why not.

See Exhibit DSS-1 at page 33. Beginning with Phase 2, Iteration 2, all
alternatives included the CNC program because this program was demonstrated in
a previous iteration to have a favorable impact on revenue requirements.
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 61
Witness: David S. Sinclair

Reference DSS-1 at page 1 whereat the document indicates that the RFP was
issued in September 2012. Reference also DSS-1 at page 44 whereat the
Companies state: “Based on publicly available information in this filing, the
implied installed costs of these solar facilities were much lower than either of the
projects the Companies’ were evaluating. A report from Electric Power Research
Institute (“EPRI”) also supported the view that solar panel costs were decreasing.”
Provide all information upon which the Companies relied that details the “much
lower” installed costs.

See footnote 34 on page 44 in Exhibit DSS-1. In addition, see the response to
PSC 1-19. The information requested is confidential and proprietary, and is being
provided under seal pursuant to a Joint Petition for Confidential Protection.
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 62
Witness: David S. Sinclair
Reference DSS-1 at page 57. Provide a Table for the 10MW Solar PV Facility
similar to that which was provided in Table 39 for the Green River 2x1 NGCC
Unit Capital Costs (Nominal Dollars, $M).
See the table below. The analysis assumes no transmission system upgrades will
be required for this project. The total cost of the project is approximately $36

million in 2018 dollars.

Solar Capital Costs (Nominal Dollars, $M)

2015 2016 Total

Generation 24.0 10.6 34.6

Transmission

Totals 24.0 10.6 34.6




LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 63
Witness: John N. Voyles, Jr.
Q-63. Reference the testimony of Mr. VVoyles at page 4. Explain why the Resource
Assessment models an NGCC of 640 MW whereas the company requests

authorization to build a 700 MW facility.

A-63. See the response to Question No. 47.
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Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 64
Witness: David S. Sinclair

Q-64. Through the RFP process, did PPL receive any proposals for a nuclear power
option?

a. If so, why was it removed from consideration during the phase screening
process?

A-64. The Companies state that their parent company, PPL, is not an applicant to this
case nor was it involved in the analysis and conclusions the Companies have
presented. Having said that, the Companies did not receive any proposals for a
nuclear power option in response to their RFP. See Appendix A in Section 6.1 of
Exhibit DSS-1.
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Case No. 2014-00002
Question No. 65
Witness: David S. Sinclair
Q-65. Did PPL Consider building a nuclear facility?

a. If so, provide all analysis and data associated with the consideration of
building a nuclear facility; and

b. If not, why was a nuclear facility not considered?

A-65. The Companies state that their parent company, PPL, is not an applicant to this
case nor was it involved in the analysis and conclusions the Companies have
presented. Having said that, the Companies did not consider building a nuclear
facility. The Companies have a capacity need as soon as 2016 which increases by
2018 (the date that Green River NGCC will be on-line). The Companies do not
believe that a greenfield nuclear project in Kentucky, even assuming existing state
law was changed, could be developed to meet that need in a timely manner.
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Dated March 13, 2014

Case No. 2014-00002
Question No. 66
Witness: David S. Sinclair

Q-66. Provide long-term weather forecasts used to predict annual MW output from the
Brown facility.

A-66. The PVsyst solar modeling software was used to model the output of the Brown
Solar Facility. See the response to Question No. 68.
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Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 67
Witness: David S. Sinclair

Q-67. Provide data supporting any estimations regarding annual days of sunlight at the
Brown facility location.

A-67. An Excel file containing hourly solar irradiance data from 1998 to 2009 was
included in the response to PSC 1-22. The path and filename of the file is
02_Analysis\Phase3\Iteration3\SolarCon\20131001_SolarData_0073.xIsx. = The
solar irradiance data is contained in the “SolarData” worksheet.
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Dated March 13, 2014

Case No. 2014-00002
Question No. 68
Witness: David S. Sinclair
Q-68. Based on daily actual weather since January 1, 2004, provide:

a. MW per month that could have been generated if the Brown facility had been
operational at the time;

b. The number of days when power could not be generated due to lack of
sunlight;

c. The number of days that power could have been generated along with
estimated output for each day; and

d. Annual energy output of the Brown facility, had it been operating normally.

A-68. The Companies have not performed this analysis. However, the PVsyst solar
modeling software, which is a widely utilized industry generation estimation tool,
was used to model the output of the Brown Solar Facility. PVsyst applies hourly
historic meteorological data that has been collected to estimate the production of a
PV system, based on specific OEM module performance at site conditions.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 69

Witness: John N. Voyles, Jr.

Q-69. Provide the maintenance plans for the Brown facility, including:

A-609.

Number of employees necessary for regular maintenance;

Number of hours employees will spend on regular maintenance both daily and
annually; and

Descriptions for maintenance that will be specific to the operation of a solar
facility as opposed to a coal-fired or Natural Gas facility.

There are 66 full time KU employees, and 13 resident contractors that perform
regular maintenance activity at the Brown site including maintenance for the
coal-fired, combustion turbine and hydroelectric units located there.

. The average straight time hours are 1,847 annually per employee. The

average overtime hours worked annually per employee is 262.

Regular maintenance activities anticipated at this time for the solar facility
will include electrical checks, invertor and relay maintenance, PV panel
cleaning and grounds maintenance around the panel arrays.
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Case No. 2014-00002
Question No. 70
Witness: John N. Voyles, Jr.

Q-70. Does PPL or LG&E, KU separately have a goal of reducing its carbon footprint?
If so, what is the goal and how is this goal expected to be achieved?

A-70. No, the Companies do not have a specific goal for reducing their carbon footprint.
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Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 71
Witness: David S. Sinclair

Q-71. Reference Sinclair testimony page 7, lines 14-20. Are there alternative, respected
indicators of the Kentucky Economy?

a. Do any of those indicators show a shrinking or stagnate Kentucky economy
and if so, why were these indicators not given more weight?

A-71. These economic indicators were utilized in various models because they were
identified as having the best historical statistical relationship to the particular load
variable that was being forecasted.

a. No.



LOUISVILLE GAS AND ELECTRIC COMPANY
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Case No. 2014-00002
Question No. 72
Witness: David S. Sinclair

Q-72. Reference Sinclair testimony page 7, line 20 — page 8, line 4. Are there
alternative, respected indicators of the Kentucky population?

a. Do any of those indicators show a shrinking or stagnate Kentucky population
and if so, why were these indicators not given more weight?

A-72. See the response to Question No. 71.
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 73
Witness: Gary H. Revlett

Has the currently sitting President of the United States ever announced his
intention to implement environmental regulations through EPA, but failed to
promulgate those regulations?

a. If so, how many times; and

b. If so, please list all of the environmental regulations that were announced, but
never proposed by EPA.

With respect to environmental regulations impacting the utility industry, President
Obama has publicly announced his intentions to implement additional
environmental regulations to control mercury emissions and reduce carbon (CO,)
emissions from the utility industry. He has directed the EPA to propose and
promulgate regulations toward this effort.

The EPA proposes and promulgates regulations per the applicable statutes
developed by Congress after the general public is provided a sufficient comment
period. The promulgated regulations may follow the proposed regulations or may
be altered in response to public comment.

The EPA has finalized the regulations controlling the utility industry’s mercury
emissions into the air and has proposed new water effluent discharge regulations
controlling mercury in our wastewater. With respect to carbon emissions, EPA
has proposed a carbon dioxide performance standard for new electric generating
units and is scheduled to propose a standard for existing units in June. Thus EPA
is moving forward to promulgate regulations in accordance with all directives
from the sitting President.

a.-b. The Companies have not performed the type of analysis required by this
question.
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A-74.

LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 74
Witness: Gary H. Revlett

Has the currently sitting President of the United States ever proposed
environmental regulations from EPA that were not finalized?

a. If so, how many times; and

b. If so, please list all the environmental regulations that were proposed but not
finalized by EPA.

With respect to the utility industry, President Obama has publicly announced his
intentions to implement additional environmental regulations to control mercury
emissions and reduce carbon (CO;) emissions from the utility industry. The
President has directed the EPA to propose and promulgate regulations toward this
effort.

EPA is currently moving forward in an attempt to promulgate and finalize all
regulations in accordance with the directives from the President.

a.-b. The Companies have not performed the type of analysis required by this
question.
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Case No. 2014-00002
Question No. 75
Witness: Gary H. Revlett

Q-75. Has the currently sitting President of the United States ever rescinded a proposed
air regulation due to pressure from the business community?

a. If so, how many times; and
b. If so, please list all the rescinded proposed air regulations.

A-75. No, to our knowledge the current sitting President has not rescinded any air
regulations.
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Case No. 2014-00002
Question No. 76
Witness: David S. Sinclair

Q-76. Did PPL consider the implications of potential legislation instituting a cap and
trade program for carbon?

a. If so, what were the results; and
b. If not, why not?

A-76. The Companies state that their parent company, PPL, is not an applicant in this
case nor was it involved in the analysis and conclusions the Companies have
presented. Having said that, the Companies state that as discussed in Mr.
Sinclair’s testimony, on page 24, lines 1-7, the Companies used a price per ton of
CO, emissions to reflect the impact of potential CO, regulations.
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Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 77
Witness: David S. Sinclair

Q-77. What evidence does the Company have that RECs will continue to be offered for
the life of the proposed facilities?

A-77. The market for RECs is the result of various state laws that require their utilities
to procure a certain amount of their energy from renewable resources or to
provide a certified REC as an alternative as well as demand from individuals and
organizations that seek to demonstrate their support for renewable energy by
purchasing RECs. Therefore, the existence of REC markets in the future will
depend on the continuing interest and support for renewable generating resources
from these groups.
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Case No. 2014-00002
Question No. 78
Witness: David S. Sinclair

Q-78. Did the Company analyze any other estimates of price per ton of CO, besides that
of a firm closely associated with environmental groups?

a. If so, what were the results; and

b. If not, why did the company rely on information from a group closely
affiliated with national environmental organizations?

A-78. No.

a. Not applicable.

b. As demonstrated in Figure ES-1 of the Synapse report, their CO, price
forecasts are consistent with the forecasts used by many utilities.
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Question No. 79
Witness: David S. Sinclair
Q-79. Reference Resource Assessment page 44 stating “The price for solar RECs... was
assumed to escalate at 2% per year.” Please provide the analysis, data and reason

for assuming this 2% annual increase.

A-79. For the purpose of this analysis, RECs were assumed to increase at the rate used
to escalate O&M expenses.
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Case No. 2014-00002
Question No. 80
Witness: John N. Voyles, Jr.

Q-80. Reference Mr. Voyles’ testimony page 5, lines 10-15. Provide the citation for the
“setback requirements.”

A-80. KRS 278.216 which incorporates by reference the setback requirements set forth
in KRS 278.704.
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 81
Witness: Gary H. Revlett

Reference Mr. Voyles’ testimony page 5, lines 5-11. What assumptions and
evidence were used to reach the conclusion that the Companies will be allowed to
“net out” the PSD requirements?

a. Provide all relevant documentation and citations supporting the Companies
claim.

As stated in the PSD and Title V Permit Revision Application submitted by KU to
the Kentucky Division for Air Quality in March 2014, the Green River NGCC
project will trigger PSD requirements for CO, VOC, and greenhouse gases
(GHG). PSD permitting is triggered for these pollutants because the emissions
increases and net emissions increase, as defined in Kentucky Regulation 401
KAR 51:001, Section 1, is greater than PSD significance thresholds.

However, for NOx, SO, PM, PMjo, PM2s, and sulfuric acid mist (SAM) the
emissions increases associated with the project are calculated to be significant, but
the net emissions increases/decreases are calculated to be less than significance
thresholds. Therefore, PSD applicability for these pollutants is not triggered. A
copy of the Permit Revision Application is attached.

Future emissions for proposed equipment to be constructed are calculated based
on maximum equipment ratings and emission factors from EPA reference
documents and vendor provided information. Past actual emissions, used to
define the baseline actual emissions from existing emission units at the Green
River Station, are calculated based on actual fuel usage data, continuous
emissions monitoring system data, and emission factors from EPA reference
documents and facility stack tests.
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220 West Main Street
P.O. Box 32010

March 3, 2014 Louisville, Kentucky 40232
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.

Mr. Jim Morse

Kentucky Department for Environmental Protection
Division for Air Quality

200 Fair Oaks Lane, 1* Floor

Frankfort, Kentucky 40601

RE:  PSD and Title V Permit Revision Application
Kentucky Utilities Company— Green River Generating Station
Al # 3228; Source LD. # 21-177-00001; Title V Permit Number V-12-018

Dear Mr. Morse:

Kentucky Utilities Company (KU) owns and operates the Green River Generating Station
(GRGS) in Muhlenberg County, Kentucky. This electrical generating facility is classified as a
major source under the Title V operating permit program and currently operates in accordance
with permit V-12-018. KU is hereby submitting the enclosed Prevention of Significant
Deterioration (PSD) and Title V permit revision application to cover planned construction of a
natural gas-fired combined cycle (NGCC) combustion turbine plant for the generation of
electricity at the existing GRGS. The NGCC plant construction will coincide with the shutdown
of the existing coal-fired boilers and miscellaneous equipment currently in service at GRGS. As
discussed in the enclosed application, the proposed project will be subject to PSD air permitting
requirements for certain pollutants.

We look forward to working in cooperation with KDAQ to help ensure the timely and successful
completion of this permit action. Following your initial review of the application, if you or your
staff have any questions, please do not hesitate contact Ms. Marlene Zeckner Pardee at (502) 627-
2343 or Mr. Tony Schroeder of Trinity Consultants at (317) 451-8100.

Sincerely,

Lo 14/

Steve Noland
Manager, Environmental Air Section

Enclosure
cc: Ms. Marlene Zeckner Pardee, Kentucky Utilities Company

Mr. Paul J. Smith, P.E., Trinity Consultants
Mr. Tony Schroeder, CCM, Trinity Consultants
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1. EXECUTIVE SUMMARY

Kentucky Utilities Company/Green River Generating Station (KU/GRGS) plans to construct a natural gas-fired
combined cycle combustion turbine plant (NGCC plant) for the generation of electricity at the existing GRGS in
Central City, Kentucky. The shutdown of the existing coal-fired boilers and miscellaneous equipment currently
in service at GRGS will occur before the NGCC plant commences operation. As described in this application, the
proposed project will be subject to Prevention of Significant Deterioration (PSD) air permitting requirements for
certain pollutants.

1.1. PROJECT DESCRIPTION

The proposed NGCC plant will have a nominal net output of approximately 800 to 900 MW (depending on the
combustion turbine option selected) and will consist of a 2x1 power block [two (2) combustion turbines and one
(1) steam turbine] and ancillary equipment required to produce steam for the generation of electricity.
Construction of the NGCC plant is anticipated to begin in 2015, with commercial operation set to begin in 2018.
The proposed NGCC plant will include the following emission units to be installed at GRGS:

» Two (2) natural gas-fired combustion turbines (G- or H-class turbines, to be selected from several potential
vendor/model options)

One (1) steam turbine

One (1) 99.9 MMBtu/hr natural gas-fired auxiliary boiler

One (1) mechanical draft cooling tower

One (1) 1,006 brake horsepower (bhp) diesel emergency generator
One (1) 542 bhp diesel fire pump engine

Fuel gas heater with a maximum heat input capacity of 15.0 MMBtu/hr
One (1) 660 gallon diesel tank

One (1) 849 gallons diesel tank

Two (2) 8,400 gallon lube oil tanks

One (1) 12,050 gallon lube oil tank

Lube oil demister vents

Circuit breakers

Fugitive components

VVV VYV YV VYV VYV VYVY

1.2. AIR PERMITTING AND REGULATORY REQUIREMENTS

GRGS currently operates as a coal-fired power plant and is classified as a major source under the PSD program
(401 KAR 51:017). With the addition of the proposed NGCC plant and shutdown of the coal-fired power plant,
GRGS will remain a PSD major source because potential emissions of at least one pollutant will still exceed the
major source threshold of 100 tons per year (tpy). PSD permitting is therefore required for pollutants whose
emission increases due to the project exceed the applicable PSD Significant Emission Rate (SER). Net emission
increases of carbon monoxide (CO) and volatile organic compounds (VOC) due to the proposed project will
exceed the applicable SERs, and thus PSD program elements are addressed in this application for these
pollutants. In addition, net emission increases of greenhouse gases (GHGs) in carbon dioxide equivalents (COe)
will exceed 75,000 tpy, making them subject to regulation as a regulated New Source Review (NSR) pollutant
with a SER of 0 tpy.! Since the net emission increases of GHGs on a mass basis exceed 0 tpy, the project also
triggers PSD program elements for GHGs. Net emission increases of nitrogen oxides (NOx), particulate matter

L “Subject to regulation” is defined in 401 KAR 51:001 Section 1(231), which cross references the federal definition in
40 CFR 51.166(b)(48).
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(PM), particulate matter less than 10 and 2.5 microns in aerodynamic diameter (PM1o and PM; ), sulfur dioxide
(S032), sulfuric acid mist (SAM), and lead (Pb) due to the project will not exceed the applicable SERs.

Emission units associated with the proposed project will be subject to applicable requirements of New Source
Performance Standards (NSPS), National Emissions Standards for Hazardous Air Pollutants (NESHAP), and
Kentucky Administrative Regulations (KAR). As a result of the changes in the source-wide potential to emit
(PTE) associated with the proposed project, GRGS will become a minor (i.e., area) source for hazardous air
pollutants (HAP); therefore, only area source NESHAP requirements will be applicable to new emission units.

KU is submitting this construction permit application in accordance with all federal and state specific
requirements.
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2. SOURCE & PROJECT DESCRIPTION

2.1. SOURCE DESCRIPTION

GRGS currently operates under Permit V-12-018, issued by the Kentucky Division for Air Quality (KDAQ) on
November 12, 2013. GRGS includes two coal-fired utility boilers and miscellaneous equipment and is located in
Central City, Kentucky, in Muhlenberg County. Muhlenberg County has been designated by the United States
Environmental Protection Agency (U.S. EPA) as “attainment” or “unclassifiable” for all criteria pollutants.?

A site plot plan illustrating the layout of GRGS is included in Appendix A. An aerial photograph showing the
location of the facility relative to the surrounding area is shown in Figure 2-1.

Figure 2-1. Green River Generating Station Area Map

KUCRCS

2

'South ' Carrollten

N
i

B

v

2.2. PROJECT DESCRIPTION

KU plans to construct a NGCC plant with a nominal net output of approximately 800 to 900 MW (depending on
the combustion turbine option selected). The plant will consist of a 2x1 power block [two (2) combustion
turbines and one (1) steam turbine] and ancillary equipment required to produce steam for the generation of

240 CFR 81.318
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electricity. Construction of the NGCC plant is anticipated to begin in 2015, with commercial operation set to
begin in 2018. The shutdown of the existing coal-fired boilers and miscellaneous equipment currently in service
at GRGS will occur before the NGCC plant commences operation.

2.3. PROPOSED EMISSION UNITS

The proposed NGCC plant will include the following emission units to be installed at GRGS:

» Two (2) natural gas-fired combustion turbines, (G- or H-class turbines, to be selected from several potential
vendor/model options)

One (1) steam turbine

One (1) 99.9 MMBtu/hr natural gas-fired auxiliary boiler

One (1) mechanical draft cooling tower

One (1) 1,006 brake horsepower (bhp) diesel emergency generator
One (1) 542 bhp diesel fire pump engine

Fuel gas heater with a maximum heat input capacity of 15.0 MMBtu/hr
One (1) 660 gallon diesel tank

One (1) 849 gallons diesel tank

Two (2) 8,400 gallon lube oil tanks

One (1) 12,050 gallon lube oil tank

Lube oil demister vents

Circuit breakers

Fugitive components

VYV VY VYV VVYVY VYV VY

A process flow diagram is included in Appendix A. DEP7007 series application forms, which provide additional
specifications and technical detail on the emission units, are included in Appendix B. Although preliminary
engineering has been completed to a degree sufficient to define emission units and control technologies, because
final selections have not yet been made for all equipment vendors, references to specific equipment
vendors/models should be viewed as preliminary.

2.3.1. Combustion Turbines

The specific vendor and model of the combustion turbines to be installed will not be finalized until a later phase
of the project. In order to initiate the air permitting process prior to final selection, the permit application
incorporates each of the three potential combustion turbine vendor/model options, hereafter referred to as
Options A, B, and C.

The maximum heat input of each combustion turbine will differ depending on the operating season and turbine
vendor/model selected. Table 2-1 summarizes the maximum heat input values for each combustion turbine
option during the worst-case operating scenario as well as the nominal plant net output associated with each
option:
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Table 2-1. Combustion Turbine Maximum Heat Input & Plant Net Output

Combustion
Turbines Maximum Nominal Plant
Combustion Heat Input2 Net Outputb
Turbine Option (MMBtu/hr) (MW)
Option A 5,164 798
Option B 5,736 868
Option C 5,804 881

a. Maximum heat input capacity is for 2 combustion turbines.
b. Nominal plant net output based on new and clean equipment conditions.

Each combustion turbine will be equipped with an oxidation catalyst. The oxidation catalyst will control
emissions of CO, VOC, and formaldehyde with a nominal control efficiency during normal operation of

80 percent for CO, and 50 percent for VOC and formaldehyde. The nominal control efficiency during startup and
shutdown events is 50 percent for CO and 20 percent for VOC.

Each combustion turbine will employ a low NOx combustion system and if required may be furnished with
selective catalytic reduction (SCR) for the reduction of NOx emissions.

Each combustion turbine will experience a number of startup and shutdown events throughout the year.
Startup events are classified as cold start, warm start, or hot start events, depending on the number of hours
since the unit was last fired. Downtime required between startups relates to the metal temperature of the
combustion turbines, steam turbine, and other equipment. Table 2-2 includes information on the expected
number of each type startup and shutdown event.

Table 2-2. Projected Startup and Shutdown Events

Baseload Midrange
Dispatch Annual Dispatch Annual
Event Type Definition Events Events
Hot Start Startup <10 hr from shutdown 0 208
Warm Start Startup >10 hr and <60 hr from shutdown 0 52
Cold Start Startup >60 hr from shutdown 2 0
Shutdown - 2 260

The combustion turbine generators will be periodically purged for maintenance purposes using carbon dioxide
(CO2) gas. GHG emissions associated with this maintenance activity are accounted for in the emission
calculations.

2.3.2. Steam Turbine

The steam turbine will be powered by steam generated within the heat recovery steam generators (HRSGs)
using latent heat from each combustion turbine’s exhaust gas. The steam turbine and HRSGs do not generate
emissions during normal operation or startups and shutdowns. The steam turbine generator will be
periodically purged for maintenance purposes using CO gas and thus is still listed as an emission unit.
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2.3.3. Auxiliary Boiler

A natural gas-fired steam boiler with a maximum heat input capacity of 99.9 MMBtu/hr will be used for auxiliary
process steam. The boiler will utilize low NOx burners with flue gas recirculation to minimize emissions.

2.3.4. Cooling Tower

A mechanical draft counter-flow cooling tower will be used to exhaust waste heat from the steam turbine
condenser and auxiliary cooling system to the atmosphere. Cooling tower drift will be minimized to
0.001 percent of the design recirculation rate.

2.3.5. Emergency Generator & Fire Pump Engine

An emergency generator with a nominal engine output rating of 1,006 bhp and a fire pump engine with a
nominal engine output rating of 542 bhp will be installed as part of the proposed project. Ultra low sulfur diesel
(ULSD) with a maximum sulfur content of 0.0015 weight percent (15 ppm) will be used.

2.3.6. Fuel Gas Heater

A natural gas-fired fuel gas heater with a maximum heat input capacity of 15.0 MMBtu/hr will be used, when
needed, to heat the natural gas that will be introduced to the combustion turbines. Although the fuel gas heater
is not expected to operate continuously, potential emissions are calculated based on continuous operation (i.e.,
8,760 hours per year) at full load to allow for maximum operational flexibility.

2.3.7. Storage Tanks

One 660 gallon diesel tank and one 849 gallon diesel tank will be used to store fuel for the emergency generator
and fire pump engine. In addition, two 8,400 gallon lube oil tanks and one 12,050 gallons lube oil tank will be
used to store lube oil for the combustion and steam turbines.

2.3.8. Lube Oil Demister Vents

Each combustion turbine and the steam turbine will be equipped with an internal lube oil storage and
distribution system. A small quantity of lube oil present in the systems will be vaporized due to the high
operating temperatures, potentially resulting in VOC emissions. Each turbine will be equipped with a demister
system to avoid lube oil loss to the atmosphere to the maximum extent possible. However, a small quantity of
lube oil may be emitted as VOC and/or PM/PM10/PM_5 from the lube oil demister vents.

2.3.9. Circuit Breakers

Circuit breakers will be installed at each generator and within the switchyard located adjacent to the power
block. Each circuit breaker will contain sulfur hexafluoride (SFs), a GHG commonly used as a high voltage
insulator and circuit-interrupting medium.

2.3.10. Fugitive Components

The valves, flanges, connectors, open-ended lines, and other components associated with equipment in natural
gas service may exhibit leaks of methane (CH4); these fugitive emissions are expected to be minimal.
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2.4. SHUTDOWN OF EXISTING OPERATIONS

KU plans for the shutdown of the following existing emission units at GRGS before the NGCC plant commences
operation, which will result in contemporaneous emission decreases, as discussed in Section 3:

VVVYVYVY

Boiler #4 (EU03)

Boiler #5 (EU04)

Coal Handling Operations (EUO5)

Two (2) 25,000 gallon No. 2 Fuel Oil Tanks

Infrequent Evaporation of Boiler Cleaning Solution (insignificant activity)
Infrequent Burning of de minimis Quantities of Used Oil (insignificant activity)

Several existing emission units will remain operational at GRGS, as listed below:

VVVVVV VY

One (1) Emergency Generator (EU08)

One (1) 500 gallon Unleaded Gasoline Tank
Various Lubricating Oil Tanks

One (1) 300 gallon Kerosene Tank

One (1) 300 gallon Diesel Tank

One (1) 2,000 gallon Diesel Tank

One (1) 1,000 gallon Diesel Tank

Kerosene Heaters

Note that while the Kerosene Heaters were approved for construction/operation by KDAQ on September 20,
2011, and included in the February 2012 renewal application submitted by KU, the Kerosene Heaters were
inadvertently excluded from the renewal permit recently issued by KDAQ. Therefore, the addition of the
Kerosene Heaters to the revised permit through this permit action should not be considered the addition of a
new insignificant activity.

Emissions from the existing emission units listed above are not discussed in Section 3 because these units will
be unaffected by the proposed project.
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3. EMISSION CALCULATIONS

GRGS is an existing major source under the PSD permitting program. With the addition of the proposed NGCC
plant and shutdown of the coal-fired power plant, GRGS will remain a PSD major source because potential
emissions of at least one pollutant will continue to exceed the major source threshold of 100 tpy. PSD
permitting is therefore required for pollutants whose potential emission increases due to the project exceed the
applicable PSD SER. Emission increases associated with the construction of new emission units must consider
potential emission rates, whereas contemporaneous emission decreases associated with shutdown emission
units must be quantified based on actual emissions during a baseline period.

This section addresses the methodologies used to quantify potential emission increases associated with the
proposed project and contemporaneous emission decreases associated with the permanent shutdown of
existing units at GRGS. Detailed emission calculations are included in Appendix C. PSD applicability is further
discussed in Section 4.

3.1. PROJECT EMISSION INCREASES

3.1.1. Combustion Turbines

Natural gas combustion in the turbines will result in emissions of NOx, CO, PM, PM1, PM2, SOz, VOC, SAM, GHGs,
and HAP. Potential emissions of regulated NSR pollutants are based on vendor emission guarantees during
normal operation and vendor emission estimates during startups and shutdowns. Potential emissions of GHGs
are based on methodologies in 40 CFR 98, Subpart C. Potential emissions of HAP during normal operation are
based on reference emission factors in AP-42 and U.S. EPA’s turbine MACT database, except for formaldehyde
emissions, which are based on vendor emission estimates. HAP emissions during startups and shutdowns are
calculated by assuming that their ratio to HAP emissions during normal operation is the same as the ratio
between uncontrolled CO emissions during the worst-case (i.e., highest emissions) startup/shutdown event type
to the worst-case (i.e., lowest) uncontrolled CO emission factor during normal operation.

Short-term emission rates during normal operation represent the worst-case scenario for PM, PM1o, PM25, SO,
SAM, and GHGs. Short-term emission rates during startup/shutdown represent the worst-case scenario for CO,
NOx, VOC, and HAP. Potential annual emissions are calculated for each pollutant based on the worst-case of
either continuous normal operation or operation with maximum startups and shutdowns.

The combustion turbines will be periodically purged for maintenance purposes using CO; gas. Although it is
expected that this will be required only once every 2 to 3 years, it is conservatively assumed that each turbine
will be purged once per year. Itis assumed that 100 percent of the purge gas is emitted to the atmosphere.

3.1.2. Steam Turbine

Similar to the combustion turbines, the steam turbine will be periodically purged for maintenance purposes
using COz gas. Although it is expected that this will be required only once every 2 to 3 years, it is conservatively
assumed that the steam turbine will be purged once per year. It is assumed that 100 percent of the purge gas is
emitted to the atmosphere.
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3.1.3. Auxiliary Boiler

Combustion of natural gas in the auxiliary boiler will result in emissions of NOx, CO, PM, PM1, PM25, SO2, VOC,
lead, GHGs, and HAP. Potential emissions of regulated NSR pollutants are based on vendor emissions data.
Potential emissions of GHGs are based on methodologies in 40 CFR 98, Subpart C. Potential emissions of HAP
are based on reference factors published in AP-42.

3.1.4. Cooling Tower

Cooling towers generate a small amount of PM emissions when water droplets evaporate, leaving the dissolved
solids in the water as airborne PM. Potential PM emissions from the cooling tower are based on 0.0010 percent
drift loss, the percent of drift mass governed by atmospheric dispersion, the cooling tower design maximum
circulation rate, and total dissolved solids (TDS) for the cooling tower. PM1p and PM; 5 emissions are calculated
based on speciation of PM emissions as documented in the detailed emission calculations included in

Appendix C.

3.1.5. Emergency Generator & Fire Pump Engine

The combustion of diesel fuel in the emergency generator and fire pump engines will result in emissions of NOx,
CO, PM, PM1g, PM25, SO2, VOC, GHGs, and HAP. Potential emissions of regulated NSR pollutants, except SO, are
based on vendor emissions data. Potential emissions of SO are based on a maximum fuel sulfur content of

15 parts per million (ppm) by weight as required by NSPS IIIl. Potential emissions of GHGs are based on the
methodologies in 40 CFR 98, Subpart C. Potential emissions of HAP are based on reference emission factors in
AP-42.

3.1.6. Fuel Gas Heater

Combustion of natural gas in the fuel gas heater will result in emissions of NOx, CO, PM, PM1o, PM3;5, SO2, VOC,
lead, GHGs, and HAP. Potential emissions of regulated NSR pollutants are based on vendor emissions data.
Potential emissions of GHGs are based on the methodologies in 40 CFR 98, Subpart C. Potential emissions of
HAP are based on reference emission factors in AP-42.

3.1.7. Storage Tanks

AP-42 Section 7.1, Organic Liquid Storage Tanks, recommends use of U.S. EPA’s TANKS 4.0 program to quantify
potential VOC emissions associated with fixed-roof organic liquid storage tanks. TANKS 4.0 is based on the
emission estimation procedures outlined in AP-42 Section 7.1 and uses chemical, meteorological, and tank-
specific information to estimate emissions from standing and working losses.

The TANKS 4.0 program (version 4.09d) was used to calculate potential VOC and HAP emissions from the
proposed diesel and lube oil storage tanks. The resulting TANKS output reports are included in Appendix C.

3.1.8. Lube Oil Demister Vents

Potential emissions of VOC and PM/PM1o/PM_ ;5 from the lube oil demister vents associated with the combustion
turbines and steam turbine are based on an engineering estimate of the vent lube oil emission rate. Itis
assumed that 100 percent of lube oil emitted from the demister vents is emitted to the atmosphere as VOC. In
addition, it is assumed that 100 percent of lube oil emitted from the demister vents as VOC has the potential to
condense, forming emissions of PM/PM1o/PM3s.
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3.1.9. Circuit Breakers

Leaks from the circuit breakers will result in fugitive emissions of SF¢, a GHG commonly used as a high voltage
insulator and circuit-interrupting medium. Potential GHG emissions are calculated based on the number of
circuit breakers, amount of SF¢ in a full charge, and the SFs maximum annual leak rate proposed as BACT.

3.1.10. Fugitive Components

Leaks from the valves, flanges, connectors, open-ended lines, and other components associated with equipment
in natural gas service will result in fugitive emissions of CHa4. Potential GHG emissions are calculated based on
the number of each component type and U.S. EPA uncontrolled fugitive component emission factors.

3.2. CONTEMPORANEOUS EMISSION DECREASES

Contemporaneous emission decreases have been quantified from the shutdown of the existing coal-fired boilers
at GRGS. Emission decreases from other existing emission units (e.g., coal handling operations) to be shut down
are comparatively negligible and have conservatively been excluded from the calculation of contemporaneous
emission decreases.

Contemporaneous emission decreases are calculated in accordance with the definition of baseline actual
emissions in 401 KAR 51:001(20). For an existing electric utility steam generating unit, baseline actual
emissions are determined based on any consecutive 24 month period selected by the owner or operator within
the 5 year period immediately preceding the date actual construction of the proposed project begins. KU has
selected the baseline period of November 2011 to October 2013 for all pollutants.

Baseline actual emissions from the coal-fired boilers were quantified based on a variety of data sources,
including continuous emissions monitoring system (CEMS) data, stack test emission factors, AP-42 emission
factors and particle size distributions, coal usage records, and No. 2 fuel oil usage records. In some cases, the
baseline actual emissions calculated differ from actual emissions reported to KDAQ for the Kentucky emissions
inventory system (KYEIS). Discrepancies are due to the following updates made in the calculation of baseline
actual emissions for the current project:

» Quantified emissions of regulated NSR pollutants, HAP, and GHGs generated by the combustion of No. 2 fuel
oil, where applicable.

> Revised SAM emission calculation methodology based on a study of SO; and sulfur trioxide (SO3) emissions
from coal-fired boilers at other KU facilities.

> Incorporated CH4 and N0 emissions, as calculated based on past actual fuel usages, in the quantification of
COze.

Additional information on baseline emission calculation methodologies can be found in Appendix C.
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4. REGULATORY REQUIREMENTS

Emission units to be constructed as part of the proposed project will be subject to certain federal and state air
quality regulations. This section of the application summarizes the air permitting requirements and the key air
quality regulations that will apply to emission units constructed as part of the NGCC plant.

4.1. NSR APPLICABILITY

The NSR permitting program generally requires a stationary source obtain a permit and undertake other
obligations prior to construction of any project at an industrial facility if the proposed project results in emission
increases in excess of certain threshold levels. The NSR program is comprised of two elements: Non-Attainment
NSR (NNSR) and PSD. The NNSR program potentially applies to new construction or modifications that result in
an emission increase of a pollutant for which the area in which the facility is located is classified as
nonattainment. The PSD program applies to projects that result in an emission increase of a pollutant for which
the area in which the facility is located is classified as attainment or unclassifiable.

4.1.1. Prevention of Significant Deterioration

GRGS is located in Muhlenberg County, which has been designated by the U.S. EPA as attainment or
unclassifiable for all criteria pollutants. A source is considered major for PSD if it has the potential to emit either
(1) 100 tpy or more of a regulated NSR pollutant if the source is classified as one of 28 designated industrial
source categories, or (2) 250 tpy or more of any regulated NSR pollutant for sources in industrial categories not
included on the “List of 28.” Fossil fuel-fired steam electric plants are on the “List of 28.” GRGS is considered a
fossil fuel-fired steam electric plant for PSD purposes and has the potential to emit 100 tpy or more of a
regulated NSR pollutant. Therefore, GRGS is a PSD major source.

PSD permitting is applicable to the proposed project if the net emission increase exceeds the PSD Significant
Emission Rate (SER) for any regulated NSR pollutant. As shown in Table 4-1, net emission increases of CO, VOC,
and COze due to the proposed project exceed the applicable SERs. Therefore, PSD permitting requirements,
including BACT and air quality modeling analyses, are required for these pollutants, as applicable.
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Table 4-1. PSD Permitting Applicability
Net Emission
Increase PSD Significant PSD Permitting
(Worst-case)2 Emission Rate Required
Pollutant (tpy) (tpy) (Worst-case)??
NOx -534.7 40 No
co 392.5 100 Yes
PM -385.8 25 No
PMio -1,200.6 15 No
PMzs -1,029.0 10 No
SO2 -17,278.1 40 No
vocC 201.7 40 Yes
SAM -169.9 7 No
Lead -0.1 0.6 No
COze 2,049,728 75,000P Yes

a. Based on the worst-case turbine option on a pollutant-by-pollutant basis.

b. Along with other criteria, for a project that causes a 75,000 tpy increase in COze
emissions, GHGs become subject to regulation and are treated as a regulated NSR
pollutant with a PSD SER of 0 tpy.

4.2. APPLICABLE NEW SOURCE PERFORMANCE STANDARDS

NSPS require new, modified, or reconstructed sources to control emissions to the level achievable by the best-
demonstrated technology as specified in the applicable provisions. An analysis of applicability for these rules is
provided in the following subsections.

4.2.1. Subpart A - General Provisions

All NSPS-affected sources are subject to the general provisions of NSPS A unless specifically excluded by the
applicable source-specific NSPS. Subpart A requires initial notification and performance testing, recordkeeping,
monitoring, provides reference methods, and mandates general control device requirements for all other
subparts as applicable.

4.2.2. Subpart Dc - Steam Generating Units

Pursuant to 40 CFR 60.40c(a), NSPS Dc applies to steam generating units constructed, modified, or
reconstructed after June 9, 1989, with heat input equal to or greater than 10 MMBtu/hr but less than

100 MMBtu/hr. A steam generating unit is defined in 40 CFR 60.41c as a device that combusts any fuel that is
used to heat an indirect heat transfer medium.

The proposed project will include an auxiliary boiler with a maximum heat input capacity of 99.9 MMBtu/hr and
a fuel gas heater with a maximum heat input capacity of 15.0 MMBtu/hr. Both the auxiliary boiler and fuel gas
heater will combust natural gas to heat an indirect heat transfer medium, thereby meeting the definition of
steam generating units. Therefore, the auxiliary boiler and fuel gas heater will be subject to the applicable
requirements of NSPS Dc. However, as units that only fire natural gas, neither of these units is subject to any
emission standards under NSPS Dc, and the only applicable requirements from the rule are general
recordkeeping and reporting requirements in 40 CFR 60.48c(g) and 40 CFR 60.48c(a). KU will comply with the
applicable requirements of NSPS Dc as presented on the 7007V forms included in Appendix B.
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4.2.3. Subpart Illl - Stationary Compression Ignition Internal Combustion Engines

NSPS IIII applies to manufacturers, owners, and operators of stationary compression ignition (CI) internal
combustion engines (ICE) as specified in 40 CFR 60.4200(a). Per 40 CFR 60.4200(a)(2)(i), the provisions of
NSPS 111 are applicable to owners and operators of stationary CI ICE that commence construction after July 11,
2005, where the stationary CI ICE is (1) manufactured after April 1, 2006, and is not a fire pump engine, or (2)
manufactured as a certified National Fire Protection Association (NFPA) fire pump engine after July 1, 2006. The
proposed emergency generator and fire pump engines will be subject to the applicable requirements of

NSPS IIII. KU will comply with the applicable requirements of NSPS IIII as presented on the 7007V forms
included in Appendix B.

4.2.4. Subpart KKKK - Stationary Combustion Turbines

Pursuant to 40 CFR 60.4305(a), NSPS KKKK applies to combustion turbines constructed or modified after
February 18, 2005, with a maximum heat input capacity equal to or greater than 10 MMBtu/hr (HHV). The
proposed combustion turbines each have maximum heat input capacities greater than 10 MMBtu/hr. Therefore,
the combustion turbines are subject to the applicable requirements of NSPS KKKK. KU will comply with the
applicable requirements of NSPS KKKK as presented on the 7007V forms included in Appendix B.

4.3. NON-APPLICABLE NEW SOURCE PERFORMANCE STANDARDS

The following NSPS were evaluated for potential applicability and have been determined not to apply to the
proposed project. KU requests that the following NSPS subparts be identified as non-applicable in the Statement
of Basis.

» Subpart GG — Stationary Gas Turbines
» Subpart Kb - Volatile Organic Liquid Storage Vessels

A non-applicability determination for NSPS GG is provided because the non-applicability of this subpart is not
readily apparent based on a simple review of the applicability criteria. A non-applicability determination is also
provided for NSPS Kb.

4.3.1. Subpart GG - Stationary Gas Turbines

Pursuant to 40 CFR 60.330, NSPS GG applies to combustion turbines constructed, modified, or reconstructed
after October 3, 1977, with heat input equal to or greater than 10 MMBtu/hr. NSPS GG has been supplanted by a
newer subpart (i.e., subpart KKKK). Per 40 CFR 60.4305(b), units subject to NSPS KKKK are exempt from the
requirements of NSPS GG. The proposed combustion turbines will be subject to the requirements of NSPS KKKK
and are therefore exempt from NSPS GG.

4.3.2. Subpart Kb - Standards of Performance for Volatile Organic Liquid Storage Vessels

Pursuant to 40 CFR 60.110b(a), NSPS Kb regulates storage vessels with a capacity greater than 19,813 gallons
that are used to store volatile organic liquids for which construction, reconstruction, or modification is
commenced after July 23, 1984. The proposed lube oil and diesel storage tanks each have a capacity of less than
19,813 gallons. Therefore, the requirements of this rule do not apply.
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4.4. APPLICABLE NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR
POLLUTANTS

NESHAP, federal regulations found in 40 CFR 61 and 63, are emission standards for HAP and are applicable to
major sources (i.e., sources with a source-wide PTE for HAP emissions greater than 10 tpy of a single HAP or

25 tpy of total combined HAP) or area sources of HAP, as specified by each subpart. NESHAP apply to sources in
specifically regulated industrial source classifications (Clean Air Act Section 112(d)) or on a case-by-case basis
(Clean Air Act Section 112(g)) for facilities not regulated as a specific industrial source type. Pollutant specific
NESHAP may also be applicable.

4.4.1. Subpart A - General Provisions

All affected sources are subject to the general provisions of Subpart A unless otherwise specified by the source-
specific NESHAP. Subpart A generally requires initial notification and performance testing, recordkeeping,
monitoring, provides reference methods, and mandates general control device requirements for all other
subparts as applicable.

4.4.2. Subpart ZZ77 - Reciprocating Internal Combustion Engines

NESHAP ZZZZ establishes emission and operating limitations for HAP emitted from stationary RICE located at
major and area sources of HAP emissions. The proposed emergency generator and fire pump engines will be
subject to the RICE NESHAP per 40 CFR 63.6585. Pursuant to 40 CFR 63.6590(c)(1), new CI RICE located at an
area source must meet the requirements of NESHAP ZZZZ by meeting the requirements of NSPS IlIII, and no
additional requirements under NESHAP ZZZZ apply to such engines. KU will comply with the requirements of
NESHAP ZZZZ for the emergency generator and fire pump engines by complying with the applicable
requirements of NSPS IIII.

4.5. NON-APPLICABLE NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR
POLLUTANTS

The post-project source-wide PTE for HAP emissions at GRGS will not exceed 10 tpy of a single HAP or 25 tpy of
total combined HAP. Therefore, the proposed emission units will not be subject to any major source NESHAPs.
The following area source NESHAP was evaluated for potential applicability and has been determined not to
apply to the proposed project. KU requests that the following NESHAP subpart be identified as non-applicable in
the Statement of Basis.

> Subpart JJJJ]] — Industrial Boilers and Process Heaters at Area Sources

A non-applicability determination for NSPS J]J]J]] is provided because the non-applicability of this subpart is not
readily apparent based on a simple review of the applicability criteria.

4.5.1. Subpart JJJJJJ - Industrial Boilers and Process Heaters at Area Sources

NESHAP J]J]]J]] regulates industrial, commercial, and institutional boilers that are located at or part of an area
source of HAP emissions. Pursuant to 40 CFR 63.11195(e), gas fired boilers as defined in the rule are not subject
NESHAP J]JJ]J]]. The proposed auxiliary boiler meets the definition of a gas-fired boiler and is therefore not
subject to the requirements of NESHAP JJJ]]].
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4.6. COMPLIANCE ASSURANCE MONITORING

Under 40 CFR 64, facilities are required to prepare and submit CAM plans for certain emission units with the
initial or renewal Title V operating permit application. CAM plans provide an on-going and reasonable
assurance of compliance with emission limits. Under the general applicability criteria, this regulation only
applies to emission units that use a control device to achieve compliance with an emission limit and whose pre-
controlled emission levels exceed the major source thresholds under the Title V program unless such units meet
a specified exemption. For an emission unit whose post-controlled emissions are greater than the major source
thresholds (referred to as large PSEUs in the rule), a CAM plan is required to be submitted with the initial Title V
operating permit application. For emission units whose post controlled emissions are less than the major
source emission thresholds, a CAM plan is not required to be submitted until the first Title V permit renewal
application.

Each NGCC combustion turbine has pre-controlled emissions greater than 100 tpy for NOx per turbine.
Combustion turbine Options A and C will utilize SCR to control NOx emissions to meet the applicable NSPS KKKK
NOx emission limit. Pursuant to 40 CFR 64.2(b)(1)(i), CAM is not applicable to emission limits proposed by U.S.
EPA under Section 111 or 112 of the Clean Air Act (CAA) after November 15, 1990. Because NSPS KKKK was
proposed after November 15, 1990, CAM does not apply to the combustion turbines for NOx.

Each NGCC combustion turbine has pre-controlled emissions greater than 100 tpy for CO per turbine and will
utilize an oxidation catalyst to meet the applicable CO BACT limit; therefore, the combustion turbines will be
subject to the requirements of CAM for CO. Because post-controlled emissions per turbine are greater than
100 tpy for CO for Options B and C, the combustion turbines may be classified as large PSEUs for CO, depending
on the option selected, requiring the submittal of a CAM plan with the initial Title V operating permit
application. Compliance with the CO BACT limit will be demonstrated by an initial performance test.3 KU has
included a CAM plan for the combustion turbines for CO in Appendix E.

Combustion turbine Option B has pre-controlled emissions greater than 100 tpy for VOC per turbine and will
utilize an oxidation catalyst to meet the applicable VOC BACT limit; therefore, the combustion turbines will be
subject to the requirements of CAM for VOC if Option B is selected. Because post-controlled emissions per
turbine are greater than 100 tpy for VOC for Option B, the combustion turbines may be classified as large PSEUs
for VOC, depending on the option selected, requiring the submittal of a CAM plan with the initial Title V
operating permit application. Compliance with the VOC BACT limit will be demonstrated by an initial
performance test. KU has included a CAM plan for the combustion turbines for VOC in Appendix E.

Combustion turbine Options A and C each have pre-controlled emissions less than 100 tpy for VOC per turbine.
Therefore, the requirements of CAM will not be applicable to the combustion turbines for VOC if one of these
turbine options is selected.

No other proposed emission unit requires the use of a control device to comply with an emission limit;
therefore, the requirements of CAM are not applicable to any other proposed emission unit.

% In the preamble to NESHAP YYYY (69 FR 10525), U.S. EPA noted that CO CEMS technology is not adequate to reliably and
accurately measure trace levels of CO; therefore, KU is not proposing CO CEMS to determine compliance with the proposed CO
BACT limit.
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4.7. RISK MANAGEMENT PROGRAM

The Risk Management Program (RMP) in Section 112(r) of the 1990 Clean Air Act amendments was established
to prevent accidental releases of hazardous substances. Applicability of the RMP program is determined by
comparing the quantity of each hazardous material stored in a vessel to the 112(r) threshold quantity.

The 112(r) threshold quantity for ammonia with a concentration of 20 percent or greater is 20,000 pounds. KU
will comply with the requirements of RMP as applicable if ammonia with a concentration of 20 percent or
greater is stored on-site in an amount exceeding the threshold quantity.

4.8. TITLE V OPERATING PERMIT PROGRAM

40 CFR 70 establishes the federal Title V operating permit program. Kentucky has incorporated the provisions
of the federal Title V program in 401 KAR 52:020. The major source thresholds with respect to the Title V
program are 10 tpy of a single HAP, 25 tpy of total combined HAP, 100 tpy of a criteria pollutant, or 100,000 tpy
of GHGs, expressed as COze.

GRGS is currently a Title V source. The post-project source-wide PTE will exceed the Title V major source
thresholds for one or more criteria pollutants as well as GHGs. With this application, KU requests the Title V
permit for GRGS be updated to reflect the proposed changes to the source.

4.9. ACID RAIN PROGRAM

The Acid Rain Program (ARP) found at 40 CFR 72-78 applies to utility units. A utility unit is defined as a unit
owned or operated by a utility that serves a generator in any state that produces electricity for sale. The
proposed combustion turbines will meet the definition of utility units and therefore will be subject to the ARP.
The proposed auxiliary boiler does not provide steam that subsequently generates electricity; thus, it cannot
generate electricity for sale and is not subject to the ARP. The ARP requires pollutant monitors and the
possession of SO2 allowances for each ton of SO, emitted. Possession of SO, allowances is not required until
after the end of the year in which the SO; is emitted. KU will submit an ARP permit application under a separate
cover to meet the requirements of this regulation.

4.10. STRATOSPHERIC OZONE PROTECTION REGULATIONS

The requirements originating from Title VI of the Clean Air Act, entitled Protection of Stratospheric Ozone, are
contained in 40 CFR 82. Subparts A through E and Subparts G and H of 40 CFR 82 are not applicable to GRGS.
Subpart F, Recycling and Emissions Reduction, potentially applies if the facility operates, maintains, repairs,
services, or disposes of appliances that utilize Class I or Class Il ozone depleting substances. Subpart F generally
requires persons completing the repairs, service, or disposal to be properly certified. All repairs, service, and
disposal of ozone depleting substances from such equipment (air conditioners, refrigerators, etc.) at GRGS will
be completed by a certified technician.

4.11. CLEAN AIR INTERSTATE / CLEAN AIR TRANSPORT RULES

The Clean Air Interstate Rule (CAIR), incorporated in the Kentucky SIP at 401 KAR 51:210, 51:220, and 51:230,
applies to utility units. Based on the applicability criteria of 401 KAR 51:210 Section 1, 401 KAR 51:220

Section 1, and 401 KAR 51:230 Section 1 for the CAIR NOx (annual and ozone-season) and SO; trading programs,
the proposed combustion turbines will be subject to CAIR since they will each serve a generator with nameplate
capacity of more than 25 megawatt electrical (MWe) producing electricity for sale. On July 11, 2008, the D.C.
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Circuit Court vacated CAIR in its entirety. On July 6, 2010, U.S. EPA proposed the Clean Air Transport Rule
(CATR) to replace CAIR. CATR was finalized on July 6, 2011; however, in December 2011 the D.C. Circuit Court
stayed CATR and re-instated CAIR until legal challenges to CATR could be resolved. KU will comply with the
applicable requirements of CAIR as outlined in the forms included in Appendix B.

4.12. KENTUCKY STATE REGULATIONS

The Kentucky Administrative Regulations (KAR) includes air quality regulations applicable at the emission unit
level (source specific) and facility level for stationary sources. The rules also contain requirements relating to
construction and operating permits.

4.12.1. Good Engineering Practice Stack Height (401 KAR 50:042)

Stack height limitations are established in 401 KAR 50:042 to assure that stack height increases and other plume
dispersion techniques would not be used in lieu of constant emission controls. The requirements of

401 KAR 50:042 apply to facilities that commenced construction after December 31, 1970, and to dispersion
techniques implemented after that date. This rule specifies that the good engineering practice (GEP) stack
height is the maximum allowable stack height a source may use in establishing its applicable state
implementation plan (SIP) emission limitation. KU will comply with this regulation by building stacks that are at
GEP stack height or lower.

4.12.2. New Indirect Heat Exchangers (401 KAR 59:015)

The requirements of 401 KAR 59:015 are applicable to indirect heat exchangers having a heat input capacity
greater than 1 MMBtu/hr for which construction commenced on or after the classification date specified by
401 KAR 59:015 Section 1(3). The proposed auxiliary boiler and fuel gas heater meet the definition of indirect
heat exchangers and will be constructed after the applicable classification dates. Pursuant to 401 KAR 59:015
Section 2(2), affected facilities under NSPS Dc subject to a specific emission standard are exempt from

401 KAR 59:015. Since the auxiliary boiler and fuel gas heater are not subject to emission standards under
NSPS Dc, they both are still subject to the requirements of 401 KAR 59:015. Therefore, particulate and SO
emissions for these affected facilities are regulated under 401 KAR 59:015. KU will comply with the applicable
requirements of 401 KAR 59:015 as presented on the 7007V forms included in Appendix B.

4.12.3. New Storage Vessels for Petroleum Liquids (401 KAR 59:050)

The requirements of 401 KAR 59:050 apply to each affected facility with a storage capacity less than

10,567 gallons commenced on or after July 24, 1984, which is located in any county that is designated
attainment for ozone under 401 KAR 51:010 and is part of a major source of VOC emissions. An affected facility
is defined as a storage vessel for petroleum liquids that has a storage capacity of greater than 580 gallons.
Petroleum liquids is defined to exclude No. 2 fuel oil; therefore, Diesel Tanks #6 and #7 each do not meet the
definition of an affected facility. Lube Oil Tanks #1, #2, and #3 each meet the definition of an affected facility,
but Lube Oil Tank #3 has a capacity greater than 10,567 gallons and therefore does not meet the applicability
criteria. Lube Oil Tanks #1 and #2 will be subject to the applicable requirements of the rule if combustion
turbine Option B is selected, making GRGS a major source of VOC emissions. KU will comply with the applicable
requirements of 401 KAR 59:050 as presented on the 7007V forms included in Appendix B.

4.12.4. Fugitive Emissions (401 KAR 63:010)

The requirements of 401 KAR 63:010 apply to fugitive dust emissions from roads, material handling, and
storage operations. KU will comply with the requirements of this rule by taking reasonable precautions to
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prevent PM from becoming airborne and by ensuring that visible fugitive dust emissions do not escape beyond
the property line.

4.12.5. Potentially Hazardous Matter or Toxic Substances (401 KAR 63:020)

The requirements of 401 KAR 63:020 apply to certain facilities that emit potentially hazardous matter or toxic
substances that are not elsewhere subject to state regulations. GRGS has the potential to emit pollutants that
meet the definition of “potentially hazardous matter or toxic substances” as defined in the rule. KU will not
allow emissions of potentially hazardous matter or toxic substances in such quantities or duration as to be
harmful to the health and welfare of humans, animals, and plants. An air toxics dispersion modeling analysis
was completed as part of this application and is included in Section 8.
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5. BACT ANALYSIS METHODOLOGY

As the proposed project is expected to result in emission increases of certain pollutants in excess of the NSR
major modification thresholds, an analysis to ensure the implementation of BACT is required for the new units
being proposed as part of this project. A technical review has been performed to investigate and identify
emission controls that have recently been determined by various permitting authorities across the U.S. to satisfy
BACT requirements.

5.1. BACT DEFINITION

The requirement to conduct a BACT analysis is set forth in the PSD regulations:

A major modification shall apply best available control technology for each regulated NSR pollutant for
which it would result in a significant net emissions increase at the source. This requirement applies to each
proposed emissions unit at which a net emissions increase in the pollutant would occur as a result of a
physical change or change in the method of operation in the unit.

PSD BACT is defined in the relevant part as:

..an emissions limitation (including a visible emission standard) based on the maximum degree of
reduction for each pollutant subject to regulation under Act which would be emitted from any proposed
major stationary source or major modification which the Administrator, on a case-by-case basis, taking
into account energy, environmental, and economic impacts and other costs, determines is achievable for
such source or modification through application of production processes or available methods, systems, and
Technologies, including fuel cleaning or treatment or innovative fuel combustion Technologies for control
of such pollutant. In no event shall application of best available control technology result in emissions of
any pollutant which would exceed the emissions allowed by any applicable standard under 40 CFR parts 60
and 61.5

[primary BACT definition]

If the Administrator determines that technological or economic limitations on the application of
measurement methodology to a particular emissions unit would make the imposition of an emissions
standard infeasible, a design, equipment, work practice, operational standard, or combination thereof, may
be prescribed instead to satisfy the requirement for the application of best available control technology.
Such standard shall, to the degree possible, set forth the emissions reduction achievable by implementation
of such design, equipment, work practice or operation, and shall provide for compliance by means which
achieve equivalent results.

[allowance for secondary BACT standard under certain conditions]

The primary BACT definition can be best understood by breaking it apart into its separate components.

5.1.1. Emission Limitation

BACT is first and foremost an emission limitation, not an emission reduction rate or a specific technology. While
BACT is prefaced upon the application of technologies to achieve the limit, the final result of BACT is an emission
limit. Typically this limit would be expressed as an emission rate limit of a pollutant (e.g., lb/MMBtu HHV, ppm,

440 CFR 52.21(j)(2)
5 40 CFR 52.21(b)(12)
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or Ib/MW-hr).6 The definition of BACT in 40 CFR 52.21(b)(12) does allow for the use of a work practice or
operational standard where technological or economic limitations on the application of measurement
methodology to a particular emission unit would make the imposition of an emission standard infeasible.

5.1.2. Each Pollutant

BACT is analyzed for each pollutant, not for a combination of pollutants, even where a technology may reduce
emissions of more than one pollutant. This consideration is particularly important in performing cost analyses.

5.1.3. BACT Applies to the Proposed Source

Historical practice and court rulings have made it clear that a key foundation of the BACT process is that BACT
applies to the type of source proposed by the applicant, and that redefining the source is not appropriate in a
BACT determination.

Though BACT is based on the type of source proposed by the application, the applicant’s ability to define the
source is not absolute. As the U.S. EPA Environmental Appeals Board (EAB) stated in its decision upholding the
[llinois EPA’s (IEPA’s) issuance of the permit for Prairie State Generating Station, a key task for the reviewing
agency is to determine which parts of the proposed process are inherent to the applicant’s purpose and which
parts may be changed without altering that purpose.

We find it significant that all parties here, including Petitioners, agree that Congress intended the permit
applicant to have the prerogative to define certain aspects of the proposed facility that may not be
redesigned through application of BACT and that other aspects must remain open to redesign through
application of BACT...

%k 3k %

[P]ermit conditions defining the emissions control systems “are imposed on the source as the applicant has
defined it” and that “the source itself is not a condition of the permit...” For these reasons, we conclude that
the permit issuer appropriately looks to how the applicant, in proposing the facility, defines the goals,
objectives, purpose, or basic design for the proposed facility. Thus, the permit issuer must be mindful that
BACT, in most cases, should not be applied to regulate the applicant’s objective or purpose for the proposed
facility, and therefore, the permit issuer must discern which design elements are inherent to that purpose,
articulated for reasons independent of air quality permitting, and which design elements may be changed
to achieve pollutant emissions reductions without disrupting the applicant's basic business purpose for the
proposed facility.”

In upholding the Prairie State decision, the Seventh Circuit Court of Appeals affirmed the substantial deference
due the permitting authority in defining the portion of a project which BACT cannot redefine.8 A description of
the proposed project is included in Section 2.2.

6 Emission limits can be broadly differentiated as rate-based or mass-based. For a boiler, a rate-based limit would typically be in
units of Ib/MMBtu (mass emissions per heat input). In contrast, a typical mass-based limit would be in units of Ib/hr (mass
emissions per time).

"U.S. EPA Environmental Appeals Board. (2006, August 24). In re: Prairie State Generating Company. PSD Appeal No. 05-05.

8 Seventh Circuit Court of Appeals. (2007, August 24). Sierra Club v. EPA and Prairie State Generating Company LLC. No. 06-3907.
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5.1.4. Case-by-Case Basis

Unlike many Clean Air Act programs, the PSD program’s BACT evaluation is done on a case-by-case basis. The
EAB has recognized that PSD permit limits “...are not necessarily a direct translation of the lowest emission rate
that has been achieved by a particular technology at another facility, but those limits must also reflect
consideration of any practical difficulties associated with using the control technology.”® U.S. EPA has explained
how the top-down BACT analysis process works on a case-by-case basis.

In brief, the top-down process provides that all available control technologies be ranked in descending
order of control effectiveness. The PSD applicant first examines the most stringent--or "top"--alternative.
That alternative is established as BACT unless the applicant demonstrates, and the permitting authority in
its informed judgment agrees, that technical considerations, or energy, environmental, or economic
impacts justify a conclusion that the most stringent technology is not "achievable" in that case. If the most
stringent technology is eliminated in this fashion, then the next most stringent alternative is considered,
and so on.10

To assist applicants and regulators with the case-by-case process, the U.S. EPA issued the draft New Source
Review Workshop Manual (NSR Workshop Manual), which includes a “top-down” BACT analysis. U.S. EPA has
developed a “top-down” process to ensure that a BACT analysis satisfies the applicable legal criteria. The five
steps in a top-down BACT evaluation are summarized as follows:

Step 1. Identify all possible control technologies.

Step 2. Eliminate technically infeasible options.

Step 3. Rank the technically feasible control technologies based upon emission reduction potential.
Step 4. Evaluate ranked controls based on energy, environmental, and/or economic considerations.
Step 5. Select BACT.

VvV VYV Yy

While the top-down BACT analysis is a procedural approach suggested by U.S. EPA policy, this approach is not
specifically mandated as a statutory requirement of the BACT determination. As discussed in Section 5.1.1, the
BACT limit is an emissions limitation and does not require the installation of any specific control device (though
it may result in a limit prefaced upon using a specific control device).

5.1.5. Achievable

BACT is to be set at the lowest value that is achievable. However, there is an important distinction between
emission rates achieved at a specific time on a specific unit, and an emission limitation that a unit must be able
to meet continuously over its operating life. As discussed by the DC Circuit Court of Appeals:

In National Lime Ass'n v. EPA, 627 F.2d 416, 431 n.46 (D.C. Cir. 1980), we said that where a statute requires
that a standard be "achievable,” it must be achievable "under most adverse circumstances which can
reasonably be expected to recur."!

U.S. EPA has reached similar conclusions in prior determinations for PSD permits.

Agency guidance and our prior decisions recognize a distinction between, on the one hand, measured
‘emissions rates,” which are necessarily data obtained from a particular facility at a specific time, and on

9 U.S. EPA Environmental Appeals Board. (2005, March 22). In re: Cardinal FG. PSD Appeal No. 04-04.

10°U.S. EPA. (1990, October). New Source Review Workshop Manual: Prevention of Significant Deterioration and Nonattainment
Area Permitting (Draft). Retrieved from http://www.epa.gov/ttn/nsr/gen/wkshpman.pdf

11'U.S. Court of Appeals. (1999, March 2). Sierra Club v. EPA. No. 97-1686.
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the other hand, the ‘emissions limitation’ determined to be BACT and set forth in the permit, which the
facility is required to continuously meet throughout the facility’s life. Stated simply, if there is
uncontrollable fluctuation or variability in the measured emission rate, then the lowest measured emission
rate will necessarily be more stringent than the “emissions limitation” that is “achievable” for that pollution
control method over the life of the facility. Accordingly, because the “emissions limitation” is applicable for
the facility’s life, it is wholly appropriate for the permit issuer to consider, as part of the BACT analysis, the
extent to which the available data demonstrate whether the emissions rate at issue has been achieved by
other facilities over a long term.12

Thus, BACT must be set at the lowest feasible emission rate recognizing that the facility must be in compliance
with that limit for the lifetime of the facility on a continuous basis. Thus, while viewing individual unit
performance can be instructive in evaluating what BACT might be, any actual performance data must be viewed
carefully, as rarely will the data be adequate to truly assess the performance that a unit will achieve during its
entire operating life.

To assist in meeting the BACT limit, the source must consider production processes or available methods,
systems, or technologies, as long as those considerations do not redefine the source.

5.1.6. Production Processes

The definition of BACT allows for the use of either production processes or control technologies as possible
means for reducing emissions.

5.1.7. Available

The “availability” of a given control technology is assessed through a feasibility analysis. The analysis includes
consideration of whether the control technology has been demonstrated as technologically feasible for the
emission unit type in question or is commercially available and technologically feasible.

5.1.8. Floor

The least stringent emission rate allowable for BACT is any applicable emission limit under the NSPS
(40 CFR 60) or NESHAP (40 CFR 61 and 63) rules. State SIP limitations must also be considered when
determining the BACT limit floor.

5.2. BACT ASSESSMENT METHODOLOGY

BACT for the proposed project has been evaluated using the top-down approach, which includes the steps
outlined in the following sections.

5.2.1. BACT Step 1 - Identification of Potential Control Technologies

Available control technologies with the practical potential for application to the emission unit and regulated air
pollutant in question are identified. Control options include the application of alternate production processes
and control methods, systems, and technologies including fuel cleaning and innovative fuel combustion, when
applicable and consistent with the proposed project. The application of demonstrated control technologies in
other similar source categories to the emission unit in question may also be considered. While identified

12.y.S. EPA Environmental Appeals Board. (2005, December 21). In re: Newmont Nevada Energy Investment L.L.C. PSD Appeal
No. 05-04.
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technologies may be eliminated in subsequent steps in the analysis based on technical and economic infeasibility
or environmental, energy, economic, or other impacts, control technologies with potential application to the
emission unit under review are identified in this step.

The following resources are typically consulted when identifying potential control technologies for criteria
pollutants:

» U.S.EPA’s Reasonably Available Control Technology (RACT)/Best Available Control Technology
(BACT)/Lowest Achievable Emission Reduction (LAER) Clearinghouse (RBLC) database.

» Determinations of BACT by regulatory agencies for other similar sources or air permits and permit files
from federal or state agencies.

> Engineering experience with similar control applications.

> Information such as commercial guarantees provided by air pollution control equipment vendors with
significant market share in the industry.

> Review of peer-reviewed literature from industrial technical or trade organizations.

5.2.2. BACT Step 2 - Elimination of Technically Infeasible Options

After the available control technologies have been identified, each technology is evaluated with respect to its
technical feasibility in controlling the PSD-triggering pollutant emissions from the source in question.

The first question in determining whether or not a technology is feasible is whether or not it has been
demonstrated in practice. The term “demonstrated” means that the technology “has been installed and operated
successfully elsewhere on a similar facility.”13 However, a technology that has been installed and operated
successfully at one facility is not necessarily considered to be a demonstrated technology for another facility if
the processes at the two facilities are distinctly different. The EAB addressed this issue in the court decision In
re: Cardinal FG Co., in which the EAB upheld a permitting agency’s decision that a technology was not
demonstrated.'* The permitting authority reasoned that although a technology was in use at other facilities
within the industry, it had not been widely adopted by facilities using the particular process to be installed at the
proposed facility. The permitting authority was able to sufficiently distinguish the process at the proposed
facility from the processes at other facilities using the technology in question and to explain the technical
reasons why the technology would not work for the proposed source.

A technology that has not been demonstrated may be considered technically feasible if it is both “available” and
“applicable” for the source type in question. A control technology is considered available only if it has reached
the licensing and commercial sales phase of development and is thus considered to be “commercially
available.”15 Control technologies still in the research and development (R&D) or pilot scale phases are not
considered to be available. An available technology is "applicable" if it can reasonably be installed and operated
on the source type under consideration.’¢ Decisions about the applicability (i.e., technical feasibility) of an
available control option include consideration of the physical or chemical properties of the emissions stream in
comparison to emissions streams from similar sources successfully implementing the control technology.

As discussed in the NSR Workshop Manual:

13 U.S. EPA Environmental Appeals Board. (2006, August 24). In re: Prairie State Generating Company. PSD Appeal No. 05-05.

14 U.S. EPA Environmental Appeals Board. (2005, March 22). In re: Cardinal FG. PSD Appeal No. 04-04.

15 U.S. EPA. (1990, October). New Source Review Workshop Manual: Prevention of Significant Deterioration and Nonattainment
Area Permitting (Draft). Retrieved from http://www.epa.gov/ttn/nsr/gen/wkshpman.pdf

16 U.S. EPA. (1990, October). New Source Review Workshop Manual: Prevention of Significant Deterioration and Nonattainment
Area Permitting (Draft). Retrieved from http://www.epa.gov/ttn/nsr/gen/wkshpman.pdf
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Technical judgment on the part of the applicant and the review authority is to be exercised in determining
whether a control alternative is applicable to the source type under consideration. In general, a
commercially available control option will be presumed applicable if it has been or is soon to be deployed
(e.g., is specified in a permit) on the same or a similar source type. Absent a showing of this type, technical
feasibility would be based on examination of the physical and chemical characteristics of the pollutant
bearing gas stream and comparison to the gas stream characteristics of the source types to which the
technology had been applied previously. Deployment of the control technology on an existing source with
similar gas stream characteristics is generally sufficient basis for concluding technical feasibility barring a
demonstration to the contrary.

For process-type control alternatives the decision of whether or not it is applicable to the source in question
would have to be based on an assessment of the similarities and differences between the proposed source
and other sources to which the process technique had been applied previously. Absent an explanation of
unusual circumstances by the applicant showing why a particular process cannot be used on the proposed
source the review authority may presume it is technically feasible.l”

The EAB has relied on the NSR Workshop Manual for decisions regarding the applicability of control technologies
to specific source types. KU will utilize this guidance to eliminate technically infeasible control technology
options.

5.2.3. BACT Step 3 - Ranking of Remaining Control Technologies

Technically feasible control options are ranked based on their overall control effectiveness for the pollutant
under review.

5.2.4. BACT Step 4 - Evaluation of Most Effective Controls

After identifying and ranking technically feasible control technologies, the economic, environmental, and energy
impacts are evaluated to select the best control option. If adverse collateral impacts do not disqualify the top-
ranked control option from consideration, it is selected as the basis for the BACT limit. Alternatively, if
unreasonable adverse economic, environmental, or energy impacts are associated with the top-ranked control
option, the next most effective control option is evaluated. This process continues until an appropriate control
technology is identified.

5.2.5. BACT Step 5 - Selection of BACT

In the final step of the BACT analysis, the BACT emission limit is determined for the emission unit under review
based on evaluations from the previous steps.

Although the first four steps of the top-down BACT process involve technical and economic evaluations of
potential control options (i.e., defining the appropriate technology), the selection of BACT in the fifth step
involves an evaluation of emission rates achievable with the selected control technology. As discussed in
Section 5.1.1, BACT is defined as an emission limit, unless technological or economic limitations of the
measurement methodology would make the imposition of an emissions standard infeasible, in which case a
work practice or operating standard can be imposed.

17U.S. EPA. (1990, October). New Source Review Workshop Manual: Prevention of Significant Deterioration and Nonattainment
Area Permitting (Draft). Retrieved from http://www.epa.gov/ttn/nsr/gen/wkshpman.pdf
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6. BACT ANALYSES

these pollutants.

6.1. BACT REQUIREMENT

The BACT requirement applies to each new or modified emission unit from which there are emission increases
of pollutants subject to PSD review. The proposed project is subject to PSD review for CO, VOC, and GHGs.
Therefore, the requirements of BACT apply to each proposed emission unit with emissions of one or more of

6.2. PROPOSED PRIMARY BACT LIMITS SUMMARY

The proposed primary BACT limits are summarized in Table 6-1.

Table 6-1. Proposed Primary BACT Limits Summary

Averaging
Emission Unit Pollutant Limit Units Period Proposed BACT
Combustion co 2.0 ppmvd @ 15% O2 3-hr Oxidation Catalyst
Turbines?
voC 2.0 ppmvd @ 15% O: 3-hr Oxidation Catalyst
GHG 1,000 1b COz/MW-hr gross 12-month High Efficiency Design, Fuel
rolling Selection, Good Combustion,
Operating, & Maintenance
Practices
Steam Turbine GHG - - - Work Practice
Auxiliary Boiler Co 0.075 1b/MMBtu 3-hr Good Design & Combustion
Practices
voC 0.0055 Ib/MMBtu 3-hr Good Design & Combustion
Practices
GHG 51,199 tpy COze 12-month Efficient Boiler Selection, Fuel
rolling Selection, & Good Combustion
Practices
Emergency co 0.25 g/hp-hr 1-hr Purchase of Engine Certified to
Generator® Meet Emission Limit
voC 0.03 g/hp-hr 1-hr Purchase of Engine Certified to
Meet Emission Limit
GHG 311 tpy COze 12-month Fuel Usage Records and
rolling 40 CFR 98, Subpart C Factors
Fire Pump co 0.67 g/hp-hr 1-hr Purchase of Engine Certified to
Engine Meet Emission Limit
voC 0.09 g/hp-hr 1-hr Purchase of Engine Certified to
Meet Emission Limit
GHG 145 tpy COze 12-month Fuel Usage Records and
rolling 40 CFR 98, Subpart C Factors
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Averaging
Emission Unit Pollutant Limit Units Period Proposed BACT
Fuel Gas Heater co 0.08 1b/MMBtu 3-hr Good Design & Combustion
Practices
vocC 0.01 1b/MMBtu 3-hr Good Design & Combustion
Practices
GHG 7,687 tpy COze 12-month Fuel Selection & Good
rolling Combustion Practices
Storage Tanks vocC - - - No BACT limit warranted based
on trivial emissions
Lube 0il VoC - - - No BACT limit warranted based
Demister Vents on trivial emissions
Circuit GHG 0.5 % leak rate Annual Good Design & Density
Breakers Monitoring
Fugitive GHG - - - No BACT limit warranted based
Components on trivial emissions

a. Although the selection of some combustion turbine options would not result in the proposed project triggering PSD review
for CO and/or VOC, for flexibility in turbine vendor/model selection, the BACT analysis is based on the worst-case scenario of
triggering PSD review for both CO and VOC in addition to GHG.

b. Emissions data from emergency generator manufacturer is based on 100 percent load and thus cannot be used to compare to
EPA regulations which use values based on a weighted cycle.

6.3. COMBUSTION TURBINES PRIMARY BACT ANALYSIS

Potentially applicable control technologies were identified by researching the U.S. EPA control technology
database (i.e., RBLC), technical literature, control equipment vendor information, state permitting authority files,
and based on process knowledge and engineering experience.

An RBLC database search was performed to identify control technologies and corresponding emission levels
determined by permitting authorities as BACT within the past ten years. Process Code 15.210 (Large Combined
Cycle & Cogeneration and Natural Gas-Fired Turbines) was used as the basis for the search. Search results are
included in Appendix D.

6.3.1. Primary CO BACT Analysis

6.3.1.1. Background on Pollutant Formation

CO emissions are a byproduct of incomplete combustion. Conditions leading to incomplete combustion include
insufficient oxygen, poor fuel/air mixing, reduced combustion temperature, reduced combustion gas residence
time, and load reduction.1819.20

6.3.1.2. Identification of Potential Control Technologies (Step 1)

Potential control technologies identified for CO are included in Table 6-2.

18 U.S. EPA. (2000, April). Stationary Gas Turbines. In AP-42 Compilation of Air Pollutant Emission Factors (Section 3.1). Retrieved
from http://www.epa.gov/ttn/chief/ap42/ch03/final/c03s01.pdf

19°U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Incinerator - Recuperative Type). EPA-452/F-03-020. Retrieved
from http://www.epa.gov/ttn/catc/dirl/frecup.pdf

20 U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Thermal Incinerator). EPA-452/F-03-022. Retrieved from
http://www.epa.gov/ttn/catc/dirl/fthermal.pdf
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Table 6-2. Potential CO Control Technologies for Combustion Turbines

Pollutant Control Technology
co Thermal Oxidizer
EMx/SCONOx

Oxidation Catalyst
Good Combustion Practices

Thermal Oxidizer (Recuperative and Regenerative)

Thermal oxidation is the process of increasing the temperature of the gas stream and maintaining an elevated
temperature above the auto-ignition point for a sufficient period of time in order to oxidize pollutants.21.22

EMx/SCONOx

Goal Line Environmental Technologies developed SCONOx which can remove NOx, CO, and VOC without
supplemental reagent. Now operating as EmeraChem, the current version of the technology is now marketed as
EMx. EMy uses a platinum-based catalyst coated with potassium carbonate to oxidize NO to NO2, CO to CO2, and
hydrocarbons to CO; and water. NO> then absorbs onto the catalyst to form potassium nitrite and potassium
nitrate. Periodically, the catalyst is regenerated with hydrogen gas that converts the compounds back to
potassium carbonate, water, and nitrogen. To maintain continuous operation, the system is divided into
sections, with one section offline at all times for regeneration.23

Oxidation Catalyst

CO emissions resulting from natural gas combustion can be decreased via an oxidation catalyst control system.
The catalyst is usually made of a precious metal such as platinum, palladium, or rhodium. The catalyst promotes
the oxidation of CO and hydrocarbon compounds to CO; and water as the emission stream passes through the
catalyst bed. Under optimum operating temperatures, this technology can achieve up to 90 percent reduction
efficiency for CO emissions.24

Oxidation efficiency depends on exhaust flow rate and composition. Residence time required for oxidation to
take place at the active sites of the catalyst may not be achieved if exhaust flow rates exceed design
specifications. Also, sulfur and other compounds may foul the catalyst, leading to decreased efficiency.2>

Good Combustion Practices

Good combustion practices include emission unit operation within the appropriate oxygen and temperature
ranges to promote complete combustion and minimize CO formation.

2L U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Incinerator - Recuperative Type). EPA-452/F-03-020. Retrieved
from http://www.epa.gov/ttn/catc/dirl/frecup.pdf

22 U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Thermal Incinerator). EPA-452/F-03-022. Retrieved from
http://www.epa.gov/ttn/catc/dirl/fthermal.pdf

2 California EPA Air Resources Board. (2004, May). Report to the Legislature: Gas-Fired Power Plant NOx Emission Controls and
Related Environmental Impacts. Retrieved from http://www.arb.ca.gov/research/apr/reports/12069.pdf

24 U.S. EPA. (2000, April). Stationary Gas Turbines. In AP-42 Compilation of Air Pollutant Emission Factors (Section 3.1). Retrieved
from http://www.epa.gov/ttn/chief/ap42/ch03/final/c03s01.pdf

% U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Catalytic Incinerator). EPA-452/F-03-018. Retrieved from
http://www.epa.gov/ttn/catc/dirl/fcataly.pdf
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6.3.1.3. Elimination of Technically Infeasible Options (Step 2)

The use of a thermal oxidizer is technically infeasible. Incinerators in general are not recommended for
controlling gases with sulfur-containing compounds because of the formation of highly corrosive acid gases.26
Moreover, thermal oxidizers do not reduce emissions of CO from properly operated natural gas combustion
units without the use of a catalyst.2”

The effectiveness of EMx/SCONOx has not been demonstrated on NGCC plant-type operations. To date, this
technology has only been implemented on smaller units, ranging from 5 MW to a maximum of 45 MW at the City
of Redding Municipal Electric Plant.28 As noted in the NSR Workshop Manual, “technologies which have not yet
been applied to (or permitted for) full-scale operations need not be considered available; and the applicant
should be able to purchase or construct a process or control device that has already been demonstrated in
practice.”?? Since EMx/SCONOx technology has not yet been demonstrated on large, commercial-scale
combustion turbines, this technology is determined to be technically infeasible.

6.3.1.4. Ranking of Remaining Control Technologies (Step 3)

The remaining control technologies are ranked in order of control efficiency in Table 6-3.

Table 6-3. Efficiency of CO Control Technologies for Combustion Turbines

Control
Efficiency
Pollutant Control Technology (%)
co Oxidation Catalyst 80-902
Good Combustion Practices Base Case

a. California Air Resources Board. (1999, October 14). Supporting Material
for BACT Review for Large Gas Turbines used in Electrical Power Production.
Retrieved from http://www.arb.ca.gov/energy/powerpl/appcfin.pdf

6.3.1.5. Evaluation of Most Effective Controls (Step 4)

The most stringent RBLC and permit entries for CO control are provided in Appendix D. The emission limits
determined to constitute BACT for natural gas-fired combined cycle combustion turbines within the last 12
years vary both in emission levels and averaging periods. As shown in Appendix D, the majority of facilities with
the most stringent CO BACT emission limits have installed oxidation catalysts for CO control. As such, KU will
also achieve BACT through the use of an oxidation catalyst. Since this is the top level of control available, no
further analysis is required.

6.3.1.6. Selection of BACT (Step 5)

The proposed combustion turbines are not subject to any NSPS or NESHAP standard for CO, and thus there is no
floor of allowable CO BACT limits. Based on a review of the emission limits achievable and the BACT
determinations for other facilities provided in Appendix D, KU proposes a BACT limit for the combustion
turbines of 2.0 ppmvd at 15 percent oxygen (02) during normal operation at high loads, based on a 3-hour

% U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Thermal Incinerator). EPA-452/F-03-022. Retrieved from
http://www.epa.gov/ttn/catc/dirl/fthermal.pdf

27°U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Regenerative Incinerator). EPA-452/F-03-021. Retrieved from
http://www.epa.gov/ttnchiel/mkb/documents/fregen.pdf

28 California EPA Air Resources Board. (2004, May). Report to the Legislature: Gas-Fired Power Plant NOx Emission Controls and
Related Environmental Impacts. Retrieved from http://www.arb.ca.gov/research/apr/reports/12069.pdf

29 U.S. EPA. (1990, October). New Source Review Workshop Manual: Prevention of Significant Deterioration and Nonattainment
Area Permitting (Draft). Retrieved from http://www.epa.gov/ttn/nsr/gen/wkshpman.pdf
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averaging period. Based on a review of the RBLC, KU believes that the proposed BACT limit is consistent with
the most stringent limits for comparable combustion turbines.3® Compliance with the proposed limit will be
demonstrated through an initial performance test.

6.3.2. Primary VOC BACT Analysis

6.3.2.1. Background on Pollutant Formation

VOC emissions are a byproduct of incomplete combustion. VOCs can encompass a wide spectrum of volatile
organic compounds, some of which are hazardous air pollutants. These compounds are discharged into the
atmosphere when some of the fuel remains unburned or is only partially burned during the combustion process.
With natural gas, some organics are carried over as unreacted, trace constituents of the gas, while others may be
pyrolysis products of the heavier hydrocarbon constituents.3?

6.3.2.2. Identification of Potential Control Technologies (Step 1)

Potential control technologies identified for VOC are included in Table 6-4.

Table 6-4. Potential VOC Control Technologies for Combustion Turbines

Pollutant Control Technology
VOC Thermal Oxidizer
EMx/SCONOx

Oxidation Catalyst
Good Combustion Practices

Thermal Oxidizer (Recuperative and Regenerative)

Thermal oxidation is the process of increasing the temperature of the gas stream and maintaining an elevated
temperature above the auto-ignition point for a sufficient period of time in order to oxidize pollutants.3233

EMx/SCONOx

Goal Line Environmental Technologies developed SCONOx which can remove NOx, CO, and VOC without
supplemental reagent. Now operating as EmeraChem, the current version of the technology is now marketed as
EMx. EMy uses a platinum-based catalyst coated with potassium carbonate to oxidize NO to NOz, CO to CO2, and
hydrocarbons to CO; and water. NO; then absorbs onto the catalyst to form potassium nitrite and potassium
nitrate. Periodically, the catalyst is regenerated with hydrogen gas that converts the compounds back to
potassium carbonate, water, and nitrogen. To maintain continuous operation, the system is divided into
sections, with one section offline at all times for regeneration.34

30 One or more facilities included in the RBLC have NGCC combustion turbine CO limits which are lower than the limits proposed by
KU as BACT; however, these lower limits have been excluded from consideration in the determination of an appropriate CO BACT
limit for the reasons indicated in the explanatory notes in the RBLC tables included in Appendix D.

81 U.S. EPA. (2000, April). Stationary Gas Turbines. In AP-42 Compilation of Air Pollutant Emission Factors (Section 3.1). Retrieved
from http://www.epa.gov/ttn/chief/ap42/ch03/final/c03s01.pdf

32 U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Incinerator - Recuperative Type). EPA-452/F-03-020. Retrieved
from http://www.epa.gov/ttn/catc/dirl/frecup.pdf

3 U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Thermal Incinerator). EPA-452/F-03-022. Retrieved from
http://www.epa.gov/ttn/catc/dirl/fthermal.pdf

34 California EPA Air Resources Board. (2004, May). Report to the Legislature: Gas-Fired Power Plant NOx Emission Controls and
Related Environmental Impacts. Retrieved from http://www.arb.ca.gov/research/apr/reports/12069.pdf

KU/GRGS | NGCC Combustion Turbine Plant
Trinity Consultants 6-5



Attachment to Response to AG-1 Question No. 81
Page 38 of 222
Revlett

Oxidation Catalyst

VOC emissions resulting from natural gas combustion can be decreased via an oxidation catalyst control system.
The catalyst is usually made of a precious metal such as platinum, palladium, or rhodium. The catalyst promotes
the oxidation of CO and hydrocarbon compounds to CO; and water as the emission stream passes through the
catalyst bed. Under optimum operating temperatures, this technology can achieve 40 to 50 percent reduction
efficiency for VOC emissions.3536

Oxidation efficiency depends on exhaust flow rate and composition. Residence time required for oxidation to
take place at the active sites of the catalyst may not be achieved if exhaust flow rates exceed design
specifications. Also, sulfur and other compounds may foul the catalyst, leading to decreased efficiency.3”

Good Combustion Practices

Good combustion practices include emission unit operation within the appropriate oxygen and temperature
ranges to promote complete combustion and minimize VOC formation.

6.3.2.3. Elimination of Technically Infeasible Options (Step 2)

The use of a thermal oxidizer is technically infeasible. Incinerators in general are not recommended for
controlling gases with sulfur-containing compounds because of the formation of highly corrosive acid gases.38

The effectiveness of EMx/SCONOx has not been demonstrated on NGCC plant-type operations. To date, this
technology has only been implemented on smaller units, ranging from 5 MW to a maximum of 45 MW at the City
of Redding Municipal Electric Plant.3° As noted in the NSR Workshop Manual, “technologies which have not yet
been applied to (or permitted for) full-scale operations need not be considered available; and the applicant
should be able to purchase or construct a process or control device that has already been demonstrated in
practice.”#0 Since EMx/SCONOx technology has not yet been demonstrated on large, commercial-scale
combustion turbines, this technology is determined to be technically infeasible.

6.3.2.4. Ranking of Remaining Control Technologies (Step 3)

The remaining control technologies are ranked in order of control efficiency in Table 6-5.

3 U.S. EPA. (2000, April). Stationary Gas Turbines. In AP-42 Compilation of Air Pollutant Emission Factors (Section 3.1). Retrieved
from http://www.epa.gov/ttn/chief/ap42/ch03/final/c03s01.pdf

% California Air Resources Board. (1999, October 14). Supporting Material for BACT Review for Large Gas Turbines used in
Electrical Power Production. Retrieved from http://www.arb.ca.gov/energy/powerpl/appcfin.pdf

87 U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Catalytic Incinerator). EPA-452/F-03-018. Retrieved from
http://www.epa.gov/ttn/catc/dirl/fcataly.pdf

% U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Thermal Incinerator). EPA-452/F-03-022. Retrieved from
http://www.epa.gov/ttn/catc/dirl/fthermal.pdf

3 California EPA Air Resources Board. (2004, May). Report to the Legislature: Gas-Fired Power Plant NOyx Emission Controls and
Related Environmental Impacts. Retrieved from http://www.arb.ca.gov/research/apr/reports/12069.pdf

40.S. EPA. (1990, October). New Source Review Workshop Manual: Prevention of Significant Deterioration and Nonattainment
Area Permitting (Draft). Retrieved from http://www.epa.gov/ttn/nsr/gen/wkshpman.pdf
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Table 6-5. Efficiency of VOC Control Technologies for Combustion Turbines

Control
Efficiency
Pollutant Control Technology (%)
voC Oxidation Catalyst 40-507
Good Combustion Practices Base Case

a. California Air Resources Board. (1999, October 14). Supporting Material for BACT
Review for Large Gas Turbines used in Electrical Power Production. Retrieved from
http://www.arb.ca.gov/energy/powerpl/appcfin.pdf

6.3.2.5. Evaluation of Most Effective Controls (Step 4)

The most stringent RBLC and permit entries for VOC control are provided in Appendix D. The emission limits
determined to constitute BACT for natural gas-fired combined cycle combustion turbines within the last

10 years vary both in emission levels and averaging periods. As shown in Appendix D, the majority of facilities
with the most stringent VOC BACT emission limits have installed oxidation catalysts for VOC control. KU will
achieve BACT through the use of an oxidation catalyst. Since this is the top level of control available, no further
analysis is required.

6.3.2.6. Selection of BACT (Step 5)

The proposed combustion turbines are not subject to any NSPS or NESHAP standard for VOC, and thus there is
no floor of allowable VOC BACT limits. Based on a review of the emission limits achievable and the BACT
determinations for other facilities provided in Appendix D, KU proposes a BACT limit for the combustion
turbines of 2.0 ppmvd at 15 percent O, during normal operation at high loads, based on a 3-hour averaging
period. Based on a review of the RBLC, KU believes that the proposed BACT limit is consistent with the most
stringent limits for comparable combustion turbines.#! Compliance with the proposed limit will be
demonstrated through an initial performance test.

6.3.3. GHG BACT Analysis

6.3.3.1. Background on Pollutant Formation

The combustion of natural gas in the combustion turbines results in emissions of COz, CHs4, and N,0. Nearly

100 percent of combustion-related GHG emissions are in the form of CO2 on a mass basis. CH4 and N0 form as
the result of incomplete combustion and are formed in much lower quantities.*? Even when scaling CH4 and N0
by their relative global warming potentials (GWPs), these constituents combined contribute approximately one
percent of the total GHG emissions (on a carbon dioxide equivalent [CO.e] basis) resulting from the combustion
of natural gas.

6.3.3.2. Identification of Potential Control Technologies (Step 1)

Potential control technologies identified for GHGs are included in Table 6-6.

41 One or more facilities included in the RBLC have NGCC combustion turbine VOC limits which are lower than the limits proposed
by KU as BACT; however, these lower limits have been excluded from consideration in the determination of an appropriate VOC
BACT limit for the reasons indicated in the explanatory notes in the RBLC tables included in Appendix D.

42.S. EPA. (1998, July). Natural Gas Combustion. In AP-42 Compilation of Air Pollutant Emission Factors (Section 1.4). Retrieved
from http://www.epa.gov/ttn/chief/ap42/ch01/final/c01s04.pdf
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Table 6-6. Potential GHG Control Technologies for Combustion Turbines

Pollutant Control Technology
GHG Carbon Capture & Sequestration
High Efficiency Design

Fuel Selection
Good Combustion, Operating, & Maintenance Practices

Carbon Capture and Sequestration

Carbon Capture and Sequestration (CCS) involves separation and post-combustion capture of CO2 emissions
from combustion exhaust gases, pressurization of captured CO, transportation of captured CO, and injection
and long-term geologic storage of the captured CO; or use of CO in enhanced oil recovery (EOR).43

CO; Capture

In theory, carbon capture could be accomplished with low pressure scrubbing of CO; from an exhaust
stream with either solvents (e.g., amines and ammonia), solid sorbents, or membranes. Only solvents
have been used to-date on a commercial (slipstream) scale. The use of solid sorbents and membranes is
currently in the R&D phase.

CO2 must be compressed from near-atmospheric pressure to pipeline pressure (around 2,000 psia)
prior to transportation to an appropriate sequestration site. The compression of CO2 requires a large
auxiliary power load, resulting in the use of additional fuel (and additional CO, emissions) to generate
the same amount of power.4*

CO; Transport

CO; that has been captured and compressed is subsequently transported to the site designated for long-
term geologic storage or use in EOR. Pipelines are expected to be the most economical and efficient
method of transporting CO for commercial purposes. Once constructed, pipelines reduce uncertainty
associated with logistics, fuel costs, and reliance on other infrastructure that could increase the cost of
CO; transportation. The history of transporting CO; via pipelines in the United States spans over

35 years. Approximately 55 million tons of CO; are transported through approximately 3,600 miles of
CO2-dedicated pipelines in the U.S. each year.*> Currently there are no CO; pipelines in the vicinity of
GRGS.

CO, Storage

CO; storage refers to the process of injecting CO2 into subsurface formations for long-term
sequestration.#¢ CO; storage is currently happening across the U.S. and around the world. Large,
commercial-scale projects, like the Sleipner CO; Storage Site in Norway, the Weyburn-Midale CO>
Project in Canada, and the In Salah project in Algeria, have been injecting CO; for years. Each of these

43 .S. EPA. (2010, August). Report of the Interagency Task Force on Carbon Capture and Storage. Retrieved from
http://www.epa.gov/climatechange/Downloads/ccs/CCS-Task-Force-Report-2010.pdf
44 U.S. EPA. (2010, August). Report of the Interagency Task Force on Carbon Capture and Storage. Retrieved from
http://www.epa.gov/climatechange/Downloads/ccs/CCS-Task-Force-Report-2010.pdf
45 U.S. EPA. (2010, August). Report of the Interagency Task Force on Carbon Capture and Storage. Retrieved from
http://www.epa.gov/climatechange/Downloads/ccs/CCS-Task-Force-Report-2010.pdf
46 U.S. EPA. (2010, August). Report of the Interagency Task Force on Carbon Capture and Storage. Retrieved from
http://www.epa.gov/climatechange/Downloads/ccs/CCS-Task-Force-Report-2010.pdf
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projects stores more than 1 million tons of CO; per year.#’” CO2 may also be injected into the ground for
EOR. Underground CO; injection has been used successfully to boost production efficiency of oil and gas

by re-pressurizing the reservoir, and in the case of oil, by increasing mobility.48

The Midwest Geological Sequestration Consortium (MGSC), a regional partnership selected by the U.S.
Department of Energy (DOE) as part of its Regional Carbon Sequestration Partnership (RCSP) initiative,
is led by the Illinois, Indiana, and Kentucky State Geological Surveys and covers the entire state of
[llinois, southwest Indiana, and western Kentucky. The partnership was established to assess carbon
capture, transportation, and geologic carbon sequestration options in unminable coal seams, mature oil
fields, and deep saline formations in the Illinois Basin. The MSGC has determined that the Illinois Basin’s
regional geology offers an optimal environment to safely and permanently store these emissions. MGSC
has initiated a large-volume, saline reservoir sequestration test at the Archer Daniels Midland (ADM)
Company’s ethanol production facility (ADM plant) located in Decatur, Illinois. CO> injection was
scheduled to begin at the ADM plant in February 2011 and continue for three years, with plans to inject
approximately 1.1 million tons of supercritical CO; over the course of the project.#? Although the
injection of CO; for the ADM plant project is considered to be a development phase project only, KU has
conservatively assumed that the Decatur, Illinois, site could be used to store CO; captured from the
proposed combustion turbines. There are no other potential sites where CO could be sequestered in
the vicinity of GRGS. As shown in Table 6-7, apart from the ADM plant project, all active CO; storage
projects in the region surrounding GRGS are in the preliminary stages of development (e.g., site
characterization, permitting, well drilling, etc.).

Table 6-7. Currently Active CO; Capture & Storage Projects in Kentucky, Illinois, and Indiana

Project2 State(s)? County? Project Status?
An Evaluation of the Carbon Sequestration Potential of the IL, M, KY, IN Multiple Site Characterization
Cambro-Ordovician Strata of the Illinois and Michigan Basins
ARI Eastern Shale CO2 Injection Test KY Pike Site Characterization
Cash Creek IGCC KY Henderson Permitting
Duke Energy - Edwardsport Plant IN Knox Permitting
FutureGen 2.0 IL Morgan Plant Design
Kentucky NewGas project KY Muhlenberg Permitting
MGSC Development Phase - ADM Ethanol Facility IL Macon Injection Ongoing
MGSC Validation Phase - Loudon FieldP IL Fayette Post-injection Monitoring
MGSC Validation Phase - Mumford Hills FieldP IN Posey Post-injection Monitoring
MGSC Validation Phase - Sugar Creek Field® KY Hopkins Post-injection Monitoring
MGSC Validation Phase - Tanquary SiteP IL Wabash Injection Complete
MRCSP Validation Phase - Cincinnati Arch Testb KY Boone Injection Complete
Western Kentucky CO2 Test KY Hancock Well Drilling

a. U.S.Department of Energy National Energy Technology Laboratory. Carbon Capture, Utilization, and Storage (CCUS) Database.

Updated 1/2013.

b. MGSC validation phase projects consist of small-scale field testing of promising CO2 sequestration opportunities.

47 U.S. Department of Energy National Energy Technology Laboratory. (n.d.). Carbon Storage FAQ Information Portal: Carbon

Storage. Retrieved from http://www.netl.doe.gov/research/coal/carbon-storage/carbon-storage-faqgs

48 U.S. Department of Energy National Energy Technology Laboratory. (n.d.). Carbon Storage FAQ Information Portal: Carbon

Storage. Retrieved from http://www.netl.doe.gov/research/coal/carbon-storage/carbon-storage-fags

4 U.S. Department of Energy National Energy Technology Laboratory. (2010, July). Midwest Geological Sequestration Consortium -

Development Phase - Large Scale Field Test. Project 678.
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There are no potential sites where CO; could be used for EOR in the vicinity of GRGS, and there are
currently no CO; pipelines which could transport compressed CO; to a region of the country (e.g., the
Gulf Coast) where it could be used for EOR. Denbury Resources, a Texas company, had proposed to
build a CO; pipeline from Rockport, Indiana, to Tinsley, Mississippi, where it would have linked up with
other pipelines carrying CO; to oil fields along the Gulf Coast. The pipeline would have been fed by CO;
from the Indiana Gasification, LLC (Indiana Gasification) plant in Rockport, Indiana.>% Delays in the
construction of Indiana Gasification’s substitute natural gas and liquefied CO; production plant in
Rockport have delayed construction of the CO; pipeline, which Denbury Resources has described as
“not... a viable project” without the Indiana Gasification plant as a source of CO2.51 Based on the
uncertainty surrounding the construction the Indiana Gasification plant, KU cannot assume it would be
able to rely on use of the CO; pipeline planned by Denbury Resources to send compressed CO; to the
Gulf Coast for use in EOR. KU would therefore need to assume the construction of a pipeline to Tinsley,
Mississippi, would be required for the transport of CO to a region where it could be used for EOR would
be feasible.

High Efficiency Design

By utilizing a high efficiency natural gas-fired combined cycle combustion turbine system that meets the basic
design purpose of the proposed project, less fossil fuels are required to generate the same desired output of
electricity, thereby reducing GHG emissions. Advanced-class NGCC combustion turbines, such as those under
consideration by KU, are considered be state-of-the-art in combustion turbine technology and efficiency.

Fuel Selection

Fuels containing less carbon have lower potential CO; and CH4 emissions. The use of less carbonaceous fuels
decreases CO; and CH4 emissions as fewer carbon atoms are available. As shown in Table C-1 of 40 CFR 98,
which includes CO; emission factors for a wide variety of industrial fuel types (in terms of kg/MMBtu), natural
gas has the lowest carbon intensity of any available fuel for the combustion turbines.

Good Combustion, Operating, and Maintenance Practices

Good combustion, operating, and maintenance practices (GCPs) improve the fuel efficiency of the combustion
turbines. GCPs include proper maintenance and tune-up of the combustion turbines at least annually according
to manufacturer specifications. Specific GCPs applicable to combustion turbines are detailed in Table 6-8.

%0 Callahan, R. (2013, May 3). Ind. Coal-gas bill stalls CO, pipeline project. Associated Press.
51 Marshall, C. (2013, May 3). As Indiana gasification plant stalls, so does CO; pipeline. E&E Publishing, LLC.
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Table 6-8. Good Combustion, Operating, and Maintenance Practices for Combustion Turbines

Control Technique Practice Standard
Operator Practices Documentation of operating procedures, Maintain written site-specific
updated as required for equipment or operating procedures in
practice changes. accordance with GCPs.
Maintenance of operating logs/records.
Maintenance Training on equipment & procedures, as Equipment maintenance
Knowledge applicable. performed by personnel with
training specific to
equipment.
Maintenance Practices Documentation of maintenance Maintain site-specific
procedures, updated as required for procedures for optimum
equipment or practice change. maintenance practices.
Routinely scheduled inspections, with Scheduled periodic
corrective actions taken as appropriate. inspections, with corrective
Maintenance of logs/records. actions taken as appropriate.
Fuel Quality Analysis Monitoring of fuel quality. Fuel analysis, where
& Fuel Handling Maintenance of fuel quality certification composition may vary.
from supplier, if needed. Fuel handling procedures
Periodic fuel sampling and analysis. appropriate to fuel type.
Good fuel handling practices.
Use of natural gas.

6.3.3.3. Elimination of Technically Infeasible Options (Step 2)

CCS is an established process in some industry sectors but not in the power generation industry. Although CCS
has been used on a small scale at a few coal-fired power plants to control CO2 emissions on very small
slipstreams, CCS has not been demonstrated to control full-stream emissions from power generation facilities.
As noted in the NSR Workshop Manual, “technologies which have not yet been applied to (or permitted for) full-
scale operations need not be considered available; and the applicant should be able to purchase or construct a
process or control device that has already been demonstrated in practice.”s2 CCS is therefore considered
technically infeasible and does not meet the requirements of BACT.

Although CCS is considered technically infeasible and does not meet the requirements of BACT, KU has
conservatively extended the BACT analysis for CCS to evaluate the associated environmental, energy, and
economic impacts in Step 4.

6.3.3.4. Ranking of Remaining Control Technologies (Step 3)

KU proposes to implement all potential control technologies identified in Section 6.3.3.2 for the control of GHG
emissions from the combustion turbines, with the exception of CCS, which is technically and economically
infeasible, as discussed in Steps 2 and 4, respectively. Ranking potential control options is therefore
unnecessary.

52 U.S. EPA. (1990, October). New Source Review Workshop Manual: Prevention of Significant Deterioration and Nonattainment
Area Permitting (Draft). Retrieved from http://www.epa.gov/ttn/nsr/gen/wkshpman.pdf
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6.3.3.5. Evaluation of Most Effective Controls (Step 4)

After identifying and ranking available and technically feasible control technologies, the economic,
environmental, and energy impacts are evaluated to select the best control option. For all identified potential
control technologies except CCS, KU has not identified any adverse economic, environmental, or energy impacts.

Economic Impacts

As discussed in Section 6.3.3, CCS is considered technically infeasible for the proposed project. However, KU has
conservatively extended the BACT analysis for CCS to evaluate the associated environmental, energy, and
economic impacts.

KU has completed a cost feasibility analysis for the use of CCS for the control of CO; from the combustion
turbines. The cost analysis is primarily based on cost factors obtained from the Report of the Interagency Task
Force on Carbon Capture and Storage (CCS Task Force Report).53 The CSS Task Force Report identifies a range of
costs associated with each component of CCS (i.e., CO; capture, transport, and storage). The cost analysis is
conservatively based on the lowest applicable cost factors from the report for the capture and storage
components of CCS.

CO; capture and compression costs vary widely depending on the type of combustion equipment and process
used at a facility; the current analysis is based on factors for a new NGCC facility. CO; capture and compression
costs typically use a COz-captured or COz-avoided basis. The COz-captured basis accounts for all CO; that is
removed from the process as a result of the installation and use of a control technology, not including losses
during transport and storage or emissions from the control technology itself. A COz-avoided basis takes into
account CO; losses during transport and storage as well as CO, emissions from equipment associated with the
implementation of the CCS system. The use of a CO;-captured basis is appropriate for use in the current analysis
because a BACT analysis is based on direct emissions from a source only (i.e., direct COz emissions from the
combustion turbines) and does not account for secondary emissions (e.g.,, CO2 emissions generated during the
process of compression). Therefore, the cost factor based on CO2-captured was used.

Potential transport options for KU include building a pipeline to the site of the ADM plant project in Decatur,
[llinois, where CO2 would be injected underground for storage in geologic formations, or building a pipeline to
Tinsley, Mississippi, to link up with existing pipelines sending CO; to the Gulf Coast region for use in EOR. The
first option is assumed to be more cost feasible because, due to the relative proximity of Decatur, Illinois, to
GRGS, a shorter pipeline would be required.>* The length of pipeline required to reach the proposed storage site
in Decatur, [llinois, is approximately 200 miles. The cost to construct, operate, and maintain a pipeline is
estimated based cost calculations published by the U.S. Department of Energy National Energy Technology
Laboratory.55

The CO; storage costs presented in the CCS Task Force Report vary widely. Although it may be an underestimate,
the low end of the range is conservatively used as the CO; storage cost factor in the current analysis.

58 U.S. EPA. (2010, August). Report of the Interagency Task Force on Carbon Capture and Storage. Retrieved from
http://www.epa.gov/climatechange/Downloads/ccs/CCS-Task-Force-Report-2010.pdf

54 Although KU could conceivably generate revenue from the sale of CO, for use in EOR to assist in off-setting the cost of CO,
capture and transport, a substantial amount of effort would been necessary to negotiate with oil and gas companies that may be
able to use CO,. Predictions of CO, demand are difficult to make, and the nature of oil well ownership is such that negotiations
over the value of CO, would likely involve multiple parties.

%5 U.S. Department of Energy National Energy Technology Laboratory. (2010, March). Quality Guidelines for Energy System Studies
Estimating Carbon Dioxide Transport and Storage Costs. Retrieved from http://www.netl.doe.gov/File Library/Research/Energy
Analysis/Publications/DOE-NETL-2010-1447-QGESSCarbonDioxideTransportStorageCosts. pdf
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Adjusted cost factors and the total cost estimate for the implementation of CSS at GRGS are included in Table
6-9. The total amortized cost of CSS for the control of CO; from the combustion turbines is approximately

$220 million per year. The capital cost for the proposed project is approximately $700 million, with an
amortized capital cost of approximately $67 million per year, including operation and maintenance costs.
Therefore, implementation of CCS will cost more than 3 times the project capital cost on an annual basis. This is
well beyond the range of cost effectiveness for BACT. Detailed cost analysis calculations are included in
Appendix D.

Table 6-9. CCS Cost Analysis for COz; Emissions from Combustion Turbines

Adjusted Cost
Factor?2
($/ton CO2
CCS Component Removed) Basis
CO2 Capture 93.58 CO2 Captured
CO2 Transport 9.08 CO2 Transported per 200 miles of pipeline
CO2 Storage 0.39 CO2 Stored
Total 103.06 CO2 Captured, Transported, and Stored

a. Adjusted to December 2013 dollars and short tons of CO2.

For comparison, Table 6-10 summarizes the results of CCS cost analyses for the control of CO; emissions from
NGCC combustion turbines at similar facilities as presented in recent PSD applications. CCS was deemed
economically infeasible for each facility listed in the table. The cost per ton of CO, removed from the proposed
combustion turbines is consistent with the cost per ton of CO; removed deemed economically infeasible at these
facilities.

Table 6-10. CCS Cost Analyses Results for CO; Emissions at Similar Sources

$/ton CO:

Facility Removed
La Paloma Energy Center2 93.16
Energy Transfer 429.60
Calpine Energy Deer Park 126.58
Calpine Energy Pasadena 126.58
Apex Bethel Energy Center 187.71
Air Liquide 66.97

a. Units are in $/ton COz avoided. Costin $/ton CO2 removed would
be somewhat lower due to the exclusion of losses occurring during
transport and storage and emissions from the control technology
itself.

Environmental and Energy Impacts

The implementation of CCS may be associated with negative environmental and energy impacts. For instance,
the use of CO; capture results in an energy penalty of approximately 15 percent in terms of net plant efficiency.>¢
The implementation of CSS could therefore result in the use of significantly more natural gas to power the
combustion turbines, with a corresponding increase in emissions of all natural gas combustion pollutants.

%6 U.S. Department of Energy National Energy Technology Laboratory. (2013, September). Cost and Performance Baseline for Fossil
Energy Plants Volume 1: Bituminous Coal and Natural Gas to Electricity (Revision 2a).
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Based on the technical infeasibility of CCS and the negative economic, environmental, and energy impacts, CCS is
eliminated from consideration in the evaluation of BACT for the control of GHG emissions from the proposed
combustion turbines. KU will achieve BACT through the remaining control options of high efficiency design, fuel
selection (natural gas only), and good combustion, operating, and maintenance practices.

6.3.3.6. Selection of BACT (Step 5)

The proposed combustion turbines are not subject to any NSPS or NESHAP standard for GHGs, and thus there is
no floor of allowable GHG BACT limits. Based on a review of the emission limits achievable and the BACT
determinations for other facilities provided in Appendix D, KU proposes a GHG BACT limits for the combustion
turbines of 1,000 Ib/MW-hr gross, which will be achieved by selection of state-of-the-art, high efficiency
advanced-class combustion turbines using natural gas only and by good combustion, operating, and
maintenance practices. The proposed BACT limit is consistent with the emission limit proposed by U.S. EPA in
the proposed NSPS TTTT for GHG emissions for electric utility generating units.57? Compliance with the
proposed BACT limit will be demonstrated based on an initial performance test conducted in accordance with
the requirements of the final NSPS TTTT rule. Based on a review of the RBLC, KU believes that the proposed
BACT limit is consistent with the most stringent limits for comparable combustion turbines.58

6.4. COMBUSTION TURBINES SECONDARY BACT ANALYSIS

Primary BACT limits for the combustion turbines reflect the level of emissions expected to be achievable during
periods of normal operation. These emission limits are not necessarily appropriate during periods of startup
and shutdown. During startups and shutdowns, the turbines do not operate at their maximum efficiency,
resulting in increased emission rates for some pollutants due to lower fuel input and exhaust flow. Certain
control devices are not effective during startup and shutdown due primarily to lower exhaust temperatures. For
example, SCR and oxidation catalysts rely on chemical reactions that do not take place below certain
temperature thresholds. This makes it infeasible for combustion turbines to comply with BACT limits that are
based on a heat input rate or flue gas flow rate during normal operations.

The definition of BACT states that a BACT limit is one that, “on a case-by-case basis is determined to be
achievable.”® In the interest of establishing BACT limits that are “achievable” while still requiring a high degree
of control during normal operations, KU is proposing secondary BACT limits for periods of startup and
shutdown. The establishment of secondary BACT limits is consistent with the permitting approach used by
agencies permitting other power generating facilities. The Prairie State Generating Company (Peabody), near
Marissa, Illinois, was permitted using secondary BACT limits. The permit, issued April 28, 2005, by the IEPA,
was appealed to the EAB for review.0 The EAB supported with the IEPA’s issuing of secondary BACT limits,
stating:

...adoption of an alternate method during these periods [of startup and shutdown] “reflects Illinois EPA’s
experience with industrial boilers, which found that the rate-based compliance methodology of the NSPS61
is problematic when applied to stringent BACT limits.”... IEPA stated further that, “[w]ithout this provision

5779 FR 1516. (2014, January 8).
% One or more facilities included in the RBLC have tpy GHG BACT limits. Because such limits are highly dependent on equipment
capacity, tpy GHG BACT limits cannot be compared with the limit proposed by KU.

5940 CFR 52.21(b)(12)
60 U.S. EPA Environmental Appeals Board. (2006, August 24). In re: Prairie State Generating Company. PSD Appeal No. 05-05.

61 Reference from quoted material states, “The Permit uses the NSPS's methodology as the primary method for determining
compliance with the BACT limits at issue during periods that do not include startup or shutdown.”
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for an alternative compliance methodology, the BACT limits for SOz and NOx could not be extended with the
necessary confidence that compliance is reasonably achievable with the BACT limits.”62

While this statement referred specifically to SO; and NOx limits, the EAB concurred with IEPA’s ruling on Ib/hr
BACT limits for CO during startups and shutdowns.3

KU has determined that secondary BACT limits are both justified and necessary to ensure that the proposed
primary BACT limits are achievable. Proposed secondary BACT limits are summarized in Table 6-11.
Compliance with these limits will be determined based on fuel usage records, manufacturer emissions data, and
the number of startup and shutdown events.

Note that the source proposed by KU is a NGCC combustion turbine plant with a net plant output of
approximately 800 to 900 MW. Selection of the combustion turbine vendor/model will depend in part on the
specific MW rating that is deemed necessary to meet the energy demands of the project. This selection may or
may not occur prior to the issuance of a revised permit for the proposed source. Because emissions from the
combustion turbine options are not comparable due to the differences in turbine sizes (i.e., MW ratings), KU is
proposing separate secondary BACT limits for each potential combustion turbine option. This is consistent with
the approach taken by the Ohio EPA, Pennsylvania Department of Environmental Protection (DEP), and Texas
Commission on Environmental Quality (TCEQ) in permitting recent, similar NGCC combustion turbine projects
at the Oregon Clean Energy Center, Hickory Run Energy Station, and Pinecrest Energy Center, respectively.

Table 6-11. Secondary BACT Limits for Combustion Turbines

Proposed Proposed Proposed
Secondary VOC Secondary CO Secondary GHG
Combustion Turbine BACT Limit2 BACT Limits2 BACT Limits2
Option (tpy) (tpy) (tpy COze)
Option A 51 150 2,664,908
Option B 212 468 2,960,582
Option C 65 372 2,994,410

a. Proposed limits are for 2 combustion turbines on a rolling, 12-month basis.

6.5. STEAM TURBINE BACT ANALYSIS

6.5.1. GHG BACT Analysis

During steam turbine maintenance shutdowns expected to occur no more than once per year, a very small
volume of CO; stored on-site in gas cylinders or a tank will be required to purge air and hydrogen from the
steam turbine generator casing. Since CO; is the only inert gas specified by the steam turbine generator
manufacturer for safe purging of the combustible hydrogen gas inside the casing, no other purge gases are
available for consideration. Therefore, the only available CO; control option for steam turbine generator
purging is limiting the volume of purge gas used to the volume recommended by the manufacturer.

By limiting the purge gas volume to the level recommended by the manufacturer, CO; emissions will be
insignificant. The implementation of work practices constituting good design and operating techniques

62 U.S. EPA Environmental Appeals Board. (2006, August 24). In re: Prairie State Generating Company. PSD Appeal No. 05-05.
63 PSD Appeals No. 05-05, Section 11.C.3 refers to the EAB determination on startup and shutdown BACT limits for CO.
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consistent with manufacturer recommendations satisfies the requirement to establish BACT for this source of
GHGs.

6.6. AUXILIARY BOILER BACT ANALYSIS

Potentially applicable control technologies were identified by researching the U.S. EPA control technology
database (i.e., RBLC), technical literature, control equipment vendor information, state permitting authority files,
and based on process knowledge and engineering experience.

An RBLC database search was performed to identify control technologies and corresponding emission levels
determined by permitting authorities as BACT within the past ten years. Process Code 12.310 (Industrial-Size
Boilers and Furnaces greater than 100 MMBtu/hr and less than 250 MMBtu/hr) was used as the basis for the
search. Only natural gas-fired boilers were evaluated. Search results are included in Appendix D.

6.6.1. CO BACT Analysis

6.6.1.1. Background on Pollutant Formation

CO emissions are a byproduct of incomplete combustion. Conditions leading to incomplete combustion include
insufficient oxygen, poor fuel/air mixing, reduced combustion temperature, reduced combustion gas residence
time, and load reduction.64.65.66

6.6.1.2. Identification of Potential Control Technologies (Step 1)

Potential control technologies identified for CO are included in Table 6-12.

Table 6-12. Potential CO Control Technologies for Auxiliary Boiler

Pollutant Control Technology
co Thermal Oxidizer
Oxidation Catalyst
Good Design & Combustion Practices

Thermal Oxidizer (Recuperative and Regenerative)

Thermal oxidation is the process of increasing the temperature of the gas stream and maintaining an elevated
temperature above the auto-ignition point for a sufficient period of time in order to oxidize pollutants.67.68

64 U.S. EPA. (2000, April). Stationary Gas Turbines. In AP-42 Compilation of Air Pollutant Emission Factors (Section 3.1). Retrieved
from http://www.epa.gov/ttn/chief/ap42/ch03/final/c03s01.pdf

8 U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Incinerator - Recuperative Type). EPA-452/F-03-020. Retrieved
from http://www.epa.gov/ttn/catc/dirl/frecup.pdf

66 U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Thermal Incinerator). EPA-452/F-03-022. Retrieved from
http://www.epa.gov/ttn/catc/dirl/fthermal.pdf

67 U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Incinerator - Recuperative Type). EPA-452/F-03-020. Retrieved
from http://www.epa.gov/ttn/catc/dirl/frecup.pdf

% U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Thermal Incinerator). EPA-452/F-03-022. Retrieved from
http://www.epa.gov/ttn/catc/dirl/fthermal.pdf
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Oxidation Catalyst

CO emissions resulting from natural gas combustion can be decreased via an oxidation catalyst control system.
The catalyst is usually made of a precious metal such as platinum, palladium, or rhodium. The catalyst promotes
the oxidation of CO and hydrocarbon compounds to CO; and water as the emission stream passes through the
catalyst bed. Under optimum operating temperatures, this technology can achieve up to 90 percent reduction
efficiency for CO emissions.6?

Oxidation efficiency depends on exhaust flow rate and composition. Residence time required for oxidation to
take place at the active sites of the catalyst may not be achieved if exhaust flow rates exceed design
specifications. Also, sulfur and other compounds may foul the catalyst, leading to decreased efficiency.”0
Good Design & Combustion Practices

Good design and combustion practices include emission unit operation within the appropriate oxygen and
temperature ranges to promote complete combustion and minimize CO formation.

6.6.1.3. Elimination of Technically Infeasible Options (Step 2)

The use of a thermal oxidizer is technically infeasible. Incinerators in general are not recommended for
controlling gases with sulfur-containing compounds because of the formation of highly corrosive acid gases.”?
Moreover, thermal oxidizers do not reduce emissions of CO from properly operated natural gas combustion
units without the use of a catalyst.”2

6.6.1.4. Ranking of Remaining Control Technologies (Step 3)

The remaining control technologies are ranked in order of control efficiency in Table 6-13.

Table 6-13. Efficiency of CO Control Technologies for Auxiliary Boiler

Control
Efficiency
Pollutant Control Technology (%)
co Oxidation Catalyst 80-90a
Good Design & Combustion Practices Base Case

a. California Air Resources Board. (1999, October 14). Supporting Material for BACT
Review for Large Gas Turbines used in Electrical Power Production. Retrieved from
http://www.arb.ca.gov/energy/powerpl/appcfin.pdf

6.6.1.5. Evaluation of Most Effective Controls (Step 4)

After identifying and ranking available and technically feasible control technologies, the economic,
environmental, and energy impacts are evaluated to select the best control option.

69 U.S. EPA. (2000, April). Stationary Gas Turbines. In AP-42 Compilation of Air Pollutant Emission Factors (Section 3.1). Retrieved
from http://www.epa.gov/ttn/chief/ap42/ch03/final/c03s01.pdf

70 U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Catalytic Incinerator). EPA-452/F-03-018. Retrieved from
http://www.epa.gov/ttn/catc/dirl/fcataly.pdf

1U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Thermal Incinerator). EPA-452/F-03-022. Retrieved from
http://www.epa.gov/ttn/catc/dirl/fthermal.pdf

72 U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Regenerative Incinerator). EPA-452/F-03-021. Retrieved from
http://www.epa.gov/ttnchiel/mkb/documents/fregen.pdf
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KU has completed a cost feasibility analysis for the use of an oxidation catalyst for the control of CO from the
auxiliary boiler. As shown in Appendix D, based on vendor quotes and U.S. EPA Control Cost Manual equations,
the annualized costs for an oxidation catalyst are more than $2,929 per ton of CO controlled. While cost
effectiveness levels in this range may be deemed economically feasible under certain circumstances for other
criteria pollutants, CO cost effectiveness is not directly comparable to other criteria pollutants. As evident via
the NAAQS, CO has far less of a health impact at comparable ambient concentrations than other criteria
pollutants. For example, the 1-hr NAAQS for CO is 40,000 micrograms per cubic meter (ng/ms3), more than

200 times higher than the next highest 1-hr average of 196 pg/m3 for SO,. The threshold for cost infeasibility for
the control of CO emissions is therefore relatively low when compared to the cost infeasibility thresholds for
other criteria pollutants. Therefore, an oxidation catalyst is eliminated as a control technology option. Detailed
cost analysis calculations are included in Appendix D.

The only remaining control option is good design and combustion practices. A properly designed and operated
boiler minimizes CO formation by ensuring that the boiler temperature and oxygen availability are adequate for
complete combustion. KU will achieve BACT through the use of good design and combustion practices.

6.6.1.6. Selection of BACT (Step 5)

The proposed auxiliary boiler is not subject to any NSPS or NESHAP standard for CO, and thus there is no floor of
allowable CO BACT limits. Based on a review of the emission limits achievable and the BACT determinations for
other facilities provided in Appendix D, KU proposes a BACT limit for the auxiliary boiler of 0.075 1b/MMBtu on
a 3-hour average basis. Based on a review of the RBLC, KU believes that the proposed BACT limit is consistent
with the most stringent limits for comparable natural gas-fired boilers.”3 Compliance with the proposed limit
will be based on an initial performance test conducted in accordance with U.S. EPA Method 10.

6.6.2. VOC BACT Analysis

6.6.2.1. Background on Pollutant Formation

VOC emissions are a byproduct of incomplete combustion. VOCs can encompass a wide spectrum of volatile
organic compounds, some of which are hazardous air pollutants. These compounds are discharged into the
atmosphere when some of the fuel remains unburned or is only partially burned during the combustion process.
With natural gas, some organics are carried over as unreacted, trace constituents of the gas, while others may be
pyrolysis products of the heavier hydrocarbon constituents.’+

6.6.2.2. Identification of Potential Control Technologies (Step 1)

Potential control technologies identified for VOC are included in Table 6-14.

3 One or more facilities included in the RBLC have auxiliary boiler CO limits which are lower than the limits proposed by KU as
BACT; however, these lower limits have been excluded from consideration in the determination of an appropriate CO BACT limit
for the reasons indicated in the explanatory notes in the RBLC tables included in Appendix D.

7 U.S. EPA. (2000, April). Stationary Gas Turbines. In AP-42 Compilation of Air Pollutant Emission Factors (Section 3.1). Retrieved
from http://www.epa.gov/ttn/chief/ap42/ch03/final/c03s01.pdf
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Table 6-14. Potential VOC Control Technologies for Auxiliary Boiler

Pollutant Control Technology
VOoC Thermal Oxidizer
Oxidation Catalyst
Good Combustion Practices

Thermal Oxidizer (Recuperative and Regenerative)

Thermal oxidation is the process of increasing the temperature of the gas stream and maintaining an elevated
temperature above the auto-ignition point for a sufficient period of time in order to oxidize pollutants.”576
Oxidation Catalyst

VOC emissions resulting from natural gas combustion can be decreased via an oxidation catalyst control system.
The catalyst is usually made of a precious metal such as platinum, palladium, or rhodium. The catalyst promotes
the oxidation of CO and hydrocarbon compounds to CO; and water as the emission stream passes through the
catalyst bed. Under optimum operating temperatures, this technology can achieve 40 to 50 percent reduction
efficiency for VOC emissions.”7.78

Oxidation efficiency depends on exhaust flow rate and composition. Residence time required for oxidation to
take place at the active sites of the catalyst may not be achieved if exhaust flow rates exceed design
specifications. Also, sulfur and other compounds may foul the catalyst, leading to decreased efficiency.”®
Good Combustion Practices

Good combustion practices include emission unit operation within the appropriate oxygen and temperature
ranges to promote complete combustion and minimize VOC formation.

6.6.2.3. Elimination of Technically Infeasible Options (Step 2)

The use of a thermal oxidizer is also technically infeasible. Incinerators in general are not recommended for
controlling gases with sulfur-containing compounds because of the formation of highly corrosive acid gases.80
6.6.2.4. Ranking of Remaining Control Technologies (Step 3)

The remaining control technologies are ranked in order of control efficiency in Table 6-15.

5 U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Incinerator - Recuperative Type). EPA-452/F-03-020. Retrieved
from http://www.epa.gov/ttn/catc/dirl/frecup.pdf

6 U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Thermal Incinerator). EPA-452/F-03-022. Retrieved from
http://www.epa.gov/ttn/catc/dirl/fthermal.pdf

7 U.S. EPA. (2000, April). Stationary Gas Turbines. In AP-42 Compilation of Air Pollutant Emission Factors (Section 3.1). Retrieved
from http://www.epa.gov/ttn/chief/ap42/ch03/final/c03s01.pdf

78 California Air Resources Board. (1999, October 14). Supporting Material for BACT Review for Large Gas Turbines used in
Electrical Power Production. Retrieved from http://www.arb.ca.gov/energy/powerpl/appcfin.pdf

9 U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Catalytic Incinerator). EPA-452/F-03-018. Retrieved from
http://www.epa.gov/ttn/catc/dirl/fcataly.pdf

80 U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Thermal Incinerator). EPA-452/F-03-022. Retrieved from
http://www.epa.gov/ttn/catc/dirl/fthermal.pdf
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Table 6-15. Efficiency of VOC Control Technologies for Auxiliary Boiler

Control Efficiency

Pollutant Control Technology (%)
voC Oxidation Catalyst 40-507
Good Combustion Practices Base Case

a. California Air Resources Board. (1999, October 14). Supporting Material for
BACT Review for Large Gas Turbines used in Electrical Power Production.
Retrieved from http://www.arb.ca.gov/energy/powerpl/appcfin.pdf

6.6.2.5. Evaluation of Most Effective Controls (Step 4)

After identifying and ranking available and technically feasible control technologies, the economic,
environmental, and energy impacts are evaluated to select the best control option.

KU has completed a cost feasibility analysis for the use of an oxidation catalyst for the control of VOC from the
auxiliary boiler. As shown in Appendix D, based on vendor quotes and U.S. EPA Control Cost Manual equations,
the annualized costs for an oxidation catalyst are more than $71,694 per ton of VOC controlled. This is well
beyond the range of cost effectiveness for BACT; therefore, an oxidation catalyst is eliminated as a control
technology option. Detailed cost analysis calculations are included in Appendix D.

The only remaining control option is good design and operating practices. A properly designed and operated
boiler minimizes VOC formation by ensuring that the boiler temperature and oxygen availability are adequate
for complete combustion. KU will achieve BACT through the use of good design and operating practices.

6.6.2.6. Selection of BACT (Step 5)

The proposed auxiliary boiler is not subject to any NSPS or NESHAP standard for VOC, and thus there is no floor
of allowable VOC BACT limits. Based on a review of the emission limits achievable and the BACT determinations
for other facilities provided in Appendix D, KU proposes a BACT limit for the auxiliary boiler of

0.0055 Ib/MMBtu on a 3-hour average basis. Based on a review of the RBLC, KU believes that the proposed
BACT limit is consistent with the most stringent limits for comparable natural gas-fired boilers.8 Compliance
with the proposed limit will be based on an initial performance test conducted in accordance with U.S. EPA
Method 25A.

6.6.3. GHG BACT Analysis

6.6.3.1. Background on Pollutant Formation

The combustion of natural gas results in emissions of CO2, CHs, and N20. Nearly 100 percent of combustion-
related GHG emissions are in the form of CO; on a mass basis, since each carbon atom combusted in the fuel
stream results in nearly one molecule of CO; emissions.82 CH4 and N0 form as the result of incomplete
combustion and are formed in much lower quantities. Even when scaling CH4 and N20 by their relative GWPs,
these constituents combined contribute approximately one percent of the total GHG emissions (on a COze basis)
resulting from the combustion of natural gas.

81 One or more facilities included in the RBLC have auxiliary boiler VOC limits which are lower than the limits proposed by KU as
BACT; however, these lower limits have been excluded from consideration in the determination of an appropriate VOC BACT limit
for the reasons indicated in the explanatory notes in the RBLC tables included in Appendix D.

82 Although small fractions of fuel carbon convert to combustion byproducts such as CO and CH,, the majority of carbon combusted
in the fuel stream is converted to CO,.
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6.6.3.2. Identification of Potential Control Technologies (Step 1)

Potential control technologies identified for GHGs are included in Table 6-16.

Table 6-16. Potential GHG Control Technologies for Auxiliary Boiler

Pollutant Control Technology

GHG Carbon Capture and Sequestration (CCS)
Efficient Boiler Selection
Fuel Selection
Good Combustion Practices

Carbon Capture and Sequestration

Refer to Section 6.3.3.2 for a description of CCS as a potential control technology for CO..

Efficient Boiler Selection

In general, boilers which operate at higher temperatures (i.e., larger boilers) have higher efficiencies. Increasing
the efficiency of the boiler directly decreases GHG emissions as less fuel is combusted per unit output.

Fuel Selection

Fuels containing less carbon have lower potential CO; and CH4 emissions. The use of less carbonaceous fuels
decreases CO; and CH4 emissions as fewer carbon atoms are available. As shown in Table C-1 of 40 CFR 98,
which includes CO; emission factors for a wide variety of industrial fuel types (in terms of kg/MMBtu), natural
gas has the lowest carbon intensity of any available fuel for the auxiliary boiler.

Good Combustion Practices

Good combustion practices include emission unit operation within the appropriate oxygen and temperature
ranges to promote complete combustion and minimize VOC formation.

6.6.3.3. Elimination of Technically Infeasible Options (Step 2)

Refer to Section 6.3.3.3 for a discussion of the technical infeasibility of CCS as a potential control technology for
CO;.

6.6.3.4. Ranking of Remaining Control Technologies (Step 3)

KU proposes to implement all potential control technologies identified in Section 6.6.3.2 for the control of GHG
emissions from the auxiliary boiler, with the exception of CCS, which is technically and economically infeasible.
Ranking potential control options is therefore unnecessary.

6.6.3.5. Evaluation of Most Effective Controls (Step 4)

After identifying and ranking available and technically feasible control technologies, the economic,
environmental, and energy impacts are evaluated to select the best control option. For all identified potential
control technologies except CCS, KU has not identified any adverse economic, environmental, or energy impacts.
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Refer to Section 6.3.3.5 for a discussion of the adverse economic, environmental, and energy impacts of CCS.
Based on the technical and economic infeasibility of CCS, it is eliminated as a potential control technology. KU
will achieve BACT through efficient boiler selection, fuel selection (natural gas only), and good combustion
practices.

6.6.3.6. Selection of BACT (Step 5)

The proposed auxiliary boiler is not subject to any NSPS or NESHAP standard for GHGs, and thus there is no
floor of allowable GHG BACT limits. Based on a review of the emission limits achievable and the BACT
determinations for other facilities provided in Appendix D, KU proposes a BACT limit of 51,199 tpy COze on a
rolling 12-month basis. Based on a review of the RBLC, KU believes that the proposed BACT limit is consistent
with the most stringent limits for comparable natural gas-fired boilers.83 Compliance will be demonstrated
through the use of fuel usage records and emission factors obtained from 40 CFR 98, Subpart C.

6.7. EMERGENCY GENERATOR & FIRE PUMP ENGINE BACT ANALYSIS

Potentially applicable control technologies were identified by researching the U.S. EPA control technology
database (i.e., RBLC), technical literature, control equipment vendor information, state permitting authority files,
and based on process knowledge and engineering experience.

An RBLC database search was performed to identify control technologies and corresponding emission levels
determined by permitting authorities as BACT within the past ten years. Process Code 17.110 (Large Diesel
Internal Combustion Engines > 500 hp) was used as the basis for the search. Search results are included in
Appendix D.

The RBLC results showed no add-on controls have been installed for emergency generators or fire pump
engines. In the development of NSPS 1111, the U.S. EPA determined that for emergency ICE, the use of add-on
controls could not be justified as the best demonstrated technology (BDT) due to the cost of the technology
relative to the emission reduction that would be obtained.84 Based on this determination, add-on controls have
been excluded from this analysis on the basis of economic infeasibility.

6.7.1. CO BACT Analysis

The emergency generator will be subject to NSPS IIII limits for CO, setting the floor for allowable CO BACT limits.
The applicable NSPS IIII limit for the emergency generator is 3.5 g/kW-hr (2.6 g/hp-hr). There are no applicable
CO limits in NSPS IIII to set the BACT limit floor for the fire pump engine.85 With no add-on controls available,
the only effective methods of reducing CO emissions are the selection of fuel-efficient engines and the
implementation of good combustion, operating, and maintenance practices to minimize CO emissions.

KU proposes the following CO BACT limits:

> For the emergency generator: 2.6 g/hp-hr on a 1-hour average basis,86 and

83 One or more facilities included in the RBLC have tpy GHG BACT limits. Because such limits are highly dependent on equipment
capacity, tpy GHG BACT limits cannot be compared with the limit proposed by KU.

8 70 FR 39874. (2005, July 11).

8 Pursuant to 40 CFR 60.4205(c), the fire pump engine (which has a displacement less than 30 liters per cylinder) is subject to the
emission limits from Table 4 of Subpart Illl.

8 Pursuant to 40 CFR 60.4205(b)(2), emergency generator engines (which have a displacement of less than 10 liters per cylinder)
must meet the emissions and opacity standards specified in 40 CFR 89.112 and 40 CFR 89.113.
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> For the fire pump engine: 0.7 g/hp-hr on a 1-hour average basis.

To comply with the proposed limits, KU will purchase engines certified by the manufacturer to meet these
emissions levels. Based on a review of the RBLC, KU believes that the proposed CO BACT limits are consistent
with the most stringent limits for comparable emergency generators and fire pump engines.8”

6.7.2. VOC BACT Analysis

The emergency generator and fire pump engine will be subject to NSPS IIII limits for VOC (i.e., non-methane
hydrocarbons [NMHC]) and NOy, setting the floor for allowable VOC BACT limits. The applicable NSPS IIII limit
for the emergency generator is 6.4 g/kW-hr (4.8 g/hp-hr) on a 1-hour average basis for NMHC + NOx. The
applicable NSPS IIII limit for the fire pump engine is 4.0 g/kW-hr (3.0 g/hp-hr) on a 1-hour average basis for
NMHC + NOx. With no add-on controls available, the only effective methods of reducing VOC emissions are the
selection of fuel-efficient engines and the implementation of good combustion, operating, and maintenance
practices to minimize VOC emissions.

KU proposes the following VOC BACT limits:

» For the emergency generator: 0.03 g/hp-hr on a 1-hour average basis, and
> For the fire pump engine: 0.09 g/hp-hr on a 1-hour average basis.

To comply with the proposed limits, KU will purchase engines certified by the manufacturer to meet these
emissions levels. Based on a review of the RBLC, KU believes that the proposed VOC BACT limits are consistent
with the most stringent limits for comparable emergency generators and fire pump engines.88

6.7.3. GHG BACT Analysis

The emergency generator and fire pump engine are not subject to any NSPS or NESHAP standard for GHGs, and
thus there is no floor of allowable GHG BACT limits. With no add-on controls available, the only effective
methods of reducing GHG emissions are the selection of fuel-efficient engines and the implementation of good
combustion, operating, and maintenance practices to minimize GHG emissions.

KU proposes a BACT limit of 456 tpy COze on a rolling 12-month basis for the emergency generator and fire
pump engine combined. Compliance will be demonstrated through the use of fuel usage records and emission
factors obtained from 40 CFR 98, Subpart C. The proposed GHG BACT limit is consistent with what U.S. EPA has
accepted as BACT for the Cricket Valley Energy Center project.8? Based on review of the RBLC, KU believes that
the proposed GHG BACT limit is consistent with the most stringent limits for comparable emergency generators
and fire pump engines.%

87 One or more facilities included in the RBLC have emergency generator CO limits which are lower than the limits proposed by KU
as BACT; however, these lower limits have been excluded from consideration in the determination of an appropriate CO BACT limit
for the reasons indicated in the explanatory notes in the RBLC tables included in Appendix D.

88 One or more facilities included in the RBLC have emergency generator VOC limits which are lower than the limits proposed by
KU as BACT; however, these lower limits have been excluded from consideration in the determination of an appropriate VOC BACT
limit for the reasons indicated in the explanatory notes in the RBLC tables included in Appendix D.

8 Riva, S. (2011, July 29). Re: EPA Comments on the Draft State Prevention of Significant Deterioration of Air Quality (PSD)
Permit for the Cricket Valley Energy Center. [Letter to Mr. Robert Stanton, Director, New York State Department of Environmental
Conservation, Division of Air Resources]. Retrieved from http://www.epa.gov/nsr/ghgdocs/20110729CricketValleyEnergy.pdf

% One or more facilities included in the RBLC have tpy GHG BACT limits. Because such limits are highly dependent on equipment
capacity, tpy GHG BACT limits cannot be compared with the limit proposed by KU.
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6.8. FUEL GAS HEATER BACT ANALYSIS

Potentially applicable control technologies were identified by researching the U.S. EPA control technology
database (i.e., RBLC), technical literature, control equipment vendor information, state permitting authority files,
and based on process knowledge and engineering experience.

An RBLC database search was performed to identify control technologies and corresponding emission levels
determined by permitting authorities as BACT within the past ten years. Process Code 13.310 (Natural Gas
Fired Heater (<100 MMBtu/hr)) was used as the basis for the search. Search results are included in Appendix D.

6.8.1. CO BACT Analysis

6.8.1.1. Background on Pollutant Formation

CO emissions are a byproduct of incomplete combustion. Conditions leading to incomplete combustion include
insufficient oxygen, poor fuel/air mixing, reduced combustion temperature, reduced combustion gas residence
time, and load reduction.91.92.93

6.8.1.2. Identification of Potential Control Technologies (Step 1)

Potential control technologies identified for CO are included in Table 6-17.

Table 6-17. Potential CO Control Technologies for Fuel Gas Heater

Pollutant Control Technology
co Thermal Oxidizer
Oxidation Catalyst
Good Design & Combustion Practices

Thermal Oxidizer (Recuperative and Regenerative)

Thermal oxidation is the process of increasing the temperature of the gas stream and maintaining an elevated
temperature above the auto-ignition point for a sufficient period of time in order to oxidize pollutants.?495
Oxidation Catalyst

CO emissions resulting from natural gas combustion can be decreased via an oxidation catalyst control system.
The catalyst is usually made of a precious metal such as platinum, palladium, or rhodium. The catalyst promotes
the oxidation of CO and hydrocarbon compounds to CO; and water as the emission stream passes through the

91 U.S. EPA. (2000, April). Stationary Gas Turbines. In AP-42 Compilation of Air Pollutant Emission Factors (Section 3.1). Retrieved
from http://www.epa.gov/ttn/chief/ap42/ch03/final/c03s01.pdf

92 U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Incinerator - Recuperative Type). EPA-452/F-03-020. Retrieved
from http://www.epa.gov/ttn/catc/dirl/frecup.pdf

% U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Thermal Incinerator). EPA-452/F-03-022. Retrieved from
http://www.epa.gov/ttn/catc/dirl/fthermal.pdf

9 U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Incinerator - Recuperative Type). EPA-452/F-03-020. Retrieved
from http://www.epa.gov/ttn/catc/dirl/frecup.pdf

% U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Thermal Incinerator). EPA-452/F-03-022. Retrieved from
http://www.epa.gov/ttn/catc/dirl/fthermal.pdf

KU/GRGS | NGCC Combustion Turbine Plant
Trinity Consultants 6-24



Attachment to Response to AG-1 Question No. 81
Page 57 of 222
Revlett

catalyst bed. Under optimum operating temperatures, this technology can achieve up to 90 percent reduction
efficiency for CO emissions.?¢

Oxidation efficiency depends on exhaust flow rate and composition. Residence time required for oxidation to
take place at the active sites of the catalyst may not be achieved if exhaust flow rates exceed design
specifications. Also, sulfur and other compounds may foul the catalyst, leading to decreased efficiency.?”
Good Design & Combustion Practices

Good design and combustion practices include emission unit operation within the appropriate oxygen and
temperature ranges to promote complete combustion and minimize CO formation.

6.8.1.3. Elimination of Technically Infeasible Options (Step 2)

The use of a thermal oxidizer is technically infeasible. Incinerators in general are not recommended for
controlling gases with sulfur-containing compounds because of the formation of highly corrosive acid gases.?8
Moreover, thermal oxidizers do not reduce emissions of CO from properly operated natural gas combustion
units without the use of a catalyst.??

6.8.1.4. Ranking of Remaining Control Technologies (Step 3)

The remaining control technologies are ranked in order of control efficiency in Table 6-18.

Table 6-18. Efficiency of CO Control Technologies for Fuel Gas Heater

Control
Efficiency
Pollutant Control Technology (%)
co Oxidation Catalyst 80-90a
Good Design & Combustion Practices Base Case

a. California Air Resources Board. (1999, October 14). Supporting Material for BACT
Review for Large Gas Turbines used in Electrical Power Production. Retrieved from
http://www.arb.ca.gov/energy/powerpl/appcfin.pdf

6.8.1.5. Evaluation of Most Effective Controls (Step 4)

After identifying and ranking available and technically feasible control technologies, the economic,
environmental, and energy impacts are evaluated to select the best control option.

KU has completed a cost feasibility analysis for the use of an oxidation catalyst for the control of CO from the
auxiliary boiler. As shown in Appendix D, based on vendor quotes and U.S. EPA Control Cost Manual equations,
the annualized cost for an oxidation catalyst on the auxiliary boiler is $2,929 per ton of CO controlled. Potential
CO emissions from the fuel gas heater are far less than potential CO emissions from the auxiliary boiler;
therefore, the use of an oxidation catalyst for control of CO emissions from the fuel gas heater will be even more
cost infeasible. Because an oxidation catalyst is beyond the range of cost effectiveness for BACT, it is eliminated

9% U.S. EPA. (2000, April). Stationary Gas Turbines. In AP-42 Compilation of Air Pollutant Emission Factors (Section 3.1). Retrieved
from http://www.epa.gov/ttn/chief/ap42/ch03/final/c03s01.pdf

97 U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Catalytic Incinerator). EPA-452/F-03-018. Retrieved from
http://www.epa.gov/ttn/catc/dirl/fcataly.pdf

% U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Thermal Incinerator). EPA-452/F-03-022. Retrieved from
http://www.epa.gov/ttn/catc/dirl/fthermal.pdf

% U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Regenerative Incinerator). EPA-452/F-03-021. Retrieved from
http://www.epa.gov/ttnchiel/mkb/documents/fregen.pdf
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as a control technology option. No additional add-on control technologies have been identified for the control of
CO emissions from natural gas-fired fuel gas heaters.

The only remaining control option is good design and combustion practices. Properly designed and operated
fuel gas heaters minimize CO formation by ensuring that temperature and oxygen availability are adequate for
complete combustion. KU will achieve BACT through good design and combustion practices.

6.8.1.6. Selection of BACT (Step 5)

The proposed fuel gas heater is not subject to any NSPS or NESHAP standard for CO, and thus there is no floor of
allowable CO BACT limits. Based on a review of the emission limits achievable and the BACT determinations for
other facilities provided in Appendix D, KU proposes a BACT limit for the fuel gas heater of 0.08 Ib/MMBtu on a
3-hour average basis. Based on a review of the RBLC, KU believes that the proposed BACT limit is consistent
with the most stringent limits for comparable fuel gas heaters.

6.8.2. VOC BACT Analysis

6.8.2.1. Background on Pollutant Formation

VOC emissions are a byproduct of incomplete combustion. VOCs can encompass a wide spectrum of volatile
organic compounds, some of which are hazardous air pollutants. These compounds are discharged into the
atmosphere when some of the fuel remains unburned or is only partially burned during the combustion process.
With natural gas, some organics are carried over as unreacted, trace constituents of the gas, while others may be
pyrolysis products of the heavier hydrocarbon constituents.100

6.8.2.2. Identification of Potential Control Technologies (Step 1)

Potential control technologies identified for VOC are included in Table 6-19.

Table 6-19. Potential VOC Control Technologies for Fuel Gas Heater

Pollutant Control Technology
vocC Thermal Oxidizer
Oxidation Catalyst
Good Design & Combustion Practices

Thermal Oxidizer (Recuperative and Regenerative)

Thermal oxidation is the process of increasing the temperature of the gas stream and maintaining an elevated
temperature above the auto-ignition point for a sufficient period of time in order to oxidize pollutants.101,102

100 y.S. EPA. (2000, April). Stationary Gas Turbines. In AP-42 Compilation of Air Pollutant Emission Factors (Section 3.1). Retrieved
from http://www.epa.gov/ttn/chief/ap42/ch03/final/c03s01.pdf

101 y.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Incinerator - Recuperative Type). EPA-452/F-03-020. Retrieved
from http://www.epa.gov/ttn/catc/dirl/frecup.pdf

102 y.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Thermal Incinerator). EPA-452/F-03-022. Retrieved from
http://www.epa.gov/ttn/catc/dirl/fthermal.pdf
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Oxidation Catalyst

VOC emissions resulting from natural gas combustion can be decreased via an oxidation catalyst control system.
The catalyst is usually made of a precious metal such as platinum, palladium, or rhodium. The catalyst promotes
the oxidation of CO and hydrocarbon compounds to CO; and water as the emission stream passes through the
catalyst bed. Under optimum operating temperatures, this technology can achieve 40 to 50 percent reduction
efficiency for VOC emissions.103.104

Oxidation efficiency depends on exhaust flow rate and composition. Residence time required for oxidation to
take place at the active sites of the catalyst may not be achieved if exhaust flow rates exceed design
specifications. Also, sulfur and other compounds may foul the catalyst, leading to decreased efficiency.105

Good Design & Combustion Practices

Good design and combustion practices include emission unit operation within the appropriate oxygen and
temperature ranges to promote complete combustion and minimize VOC formation.

6.8.2.3. Elimination of Technically Infeasible Options (Step 2)

The use of a thermal oxidizer is also technically infeasible. Incinerators in general are not recommended for
controlling gases with sulfur-containing compounds because of the formation of highly corrosive acid gases.106

6.8.2.4. Ranking of Remaining Control Technologies (Step 3)

The remaining control technologies are ranked in order of control efficiency in Table 6-20.

Table 6-20. Efficiency of VOC Control Technologies for Fuel Gas Heater

Control Efficiency
Pollutant Control Technology (%)
voC Oxidation Catalyst 40-507
Good Design & Combustion Practices Base Case

a. California Air Resources Board. (1999, October 14). Supporting Material for BACT
Review for Large Gas Turbines used in Electrical Power Production. Retrieved from
http://www.arb.ca.gov/energy/powerpl/appcfin.pdf

6.8.2.5. Evaluation of Most Effective Controls (Step 4)

After identifying and ranking available and technically feasible control technologies, the economic,
environmental, and energy impacts are evaluated to select the best control option.

KU has completed a cost feasibility analysis for the use of an oxidation catalyst for the control of VOC from the
auxiliary boiler. As shown in Appendix D, based on vendor quotes and U.S. EPA Control Cost Manual equations,
the annualized cost for an oxidation catalyst on the auxiliary boiler is $71,694 per ton of VOC controlled.
Potential VOC emissions from the fuel gas heater are far less than potential VOC emissions from the auxiliary

108 U.S. EPA. (2000, April). Stationary Gas Turbines. In AP-42 Compilation of Air Pollutant Emission Factors (Section 3.1). Retrieved
from http://www.epa.gov/ttn/chief/ap42/ch03/final/c03s01.pdf

104 California Air Resources Board. (1999, October 14). Supporting Material for BACT Review for Large Gas Turbines used in
Electrical Power Production. Retrieved from http://www.arb.ca.gov/energy/powerpl/appcfin.pdf

105 U.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Catalytic Incinerator). EPA-452/F-03-018. Retrieved from
http://www.epa.gov/ttn/catc/dirl/fcataly.pdf

106 Y.S. EPA. (n.d.). Air Pollution Control Technology Fact Sheet (Thermal Incinerator). EPA-452/F-03-022. Retrieved from
http://www.epa.gov/ttn/catc/dirl/fthermal.pdf
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boiler; therefore, the use of an oxidation catalyst for control of VOC emissions from the fuel gas heater will be
even more cost infeasible. Because an oxidation catalyst is beyond the range of cost effectiveness for BACT, it is
eliminated as a control technology option. No additional add-on control technologies have been identified for
the control of VOC emissions from natural gas-fired fuel gas heaters.

The only remaining control option is good design and combustion practices. Properly designed and operated
fuel gas heaters minimize VOC formation by ensuring that temperature and oxygen availability are adequate for
complete combustion. KU will achieve BACT through good design and combustion practices.

6.8.2.6. Selection of BACT (Step 5)

The proposed fuel gas heater is not subject to any NSPS or NESHAP standard for VOC, and thus there is no floor
of allowable VOC BACT limits. Based on a review of the emission limits achievable and the BACT determinations
for other facilities provided in Appendix D, KU proposes a BACT limit for the fuel gas heater of 0.01 Ib/MMBtu on
a 3-hour average basis. Based on a review of the RBLC, KU believes that the proposed BACT limit is consistent
with the most stringent limits for comparable fuel gas heaters.

6.8.3. GHG BACT Analysis

6.8.3.1. Background on Pollutant Formation

The combustion of natural gas results in emissions of CO2, CHs, and N;0. Nearly 100 percent of combustion-
related GHG emissions are in the form of CO2 on a mass basis, since each carbon atom combusted in the fuel
stream results in nearly one molecule of CO2 emissions.1%7 CH4 and N0 form as the result of incomplete
combustion and are formed in much lower quantities. Even when scaling CH4 and N20 by their relative GWPs,
these constituents combined contribute approximately one percent of the total GHG emissions (on a CO2e basis)
resulting from the combustion of natural gas.

6.8.3.2. Identification of Potential Control Technologies (Step 1)

Potential control technologies identified for GHGs are included in Table 6-21.

Table 6-21. Potential GHG Control Technologies for Fuel Gas Heater

Pollutant Control Technology

GHG Carbon Capture and Sequestration (CCS)
Fuel Selection
Good Design & Combustion Practices

Carbon Capture and Sequestration

Refer to Section 6.3.3.2 for a description of CCS as a potential control technology for CO».

107 Although small fractions of fuel carbon convert to combustion byproducts such as CO and CH,4, the majority of carbon
combusted in the fuel stream is converted to CO,.
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Fuel Selection

Fuels containing less carbon have lower potential CO2 and CH4 emissions. The use of less carbonaceous fuels
decreases CO; and CH4 emissions as fewer carbon atoms are available. As shown in Table C-1 of 40 CFR 98,
which includes CO; emission factors for a wide variety of industrial fuel types (in terms of kg/MMBtu), natural
gas has the lowest carbon intensity of any available fuel for the fuel gas heater.

Good Design & Combustion Practices

Good design and combustion practices include emission unit operation within the appropriate oxygen and
temperature ranges to promote complete combustion and minimize VOC formation.

6.8.3.3. Elimination of Technically Infeasible Options (Step 2)

Refer to Section 6.3.3.3 for a discussion of the technical infeasibility of CCS as a potential control technology for
CO.

6.8.3.4. Ranking of Remaining Control Technologies (Step 3)

KU proposes to implement all potential control technologies identified in Section 6.8.3.2 for the control of GHG
emissions from the fuel gas heater, with the exception of CCS, which is technically and economically infeasible.
Ranking potential control options is therefore unnecessary.

6.8.3.5. Evaluation of Most Effective Controls (Step 4)

After identifying and ranking available and technically feasible control technologies, the economic,
environmental, and energy impacts are evaluated to select the best control option. For all identified potential
control technologies except CCS, KU has not identified any adverse economic, environmental, or energy impacts.

Refer to Section 6.3.3.5 for a discussion of the adverse economic, environmental, and energy impacts of CCS.
Based on the technical and economic infeasibility of CCS, it is eliminated as a potential control technology. KU
will achieve BACT through fuel selection (natural gas only), and good combustion practices.

6.8.3.6. Selection of BACT (Step 5)

The proposed fuel gas heater is not subject to any NSPS or NESHAP standard for GHGs, and thus there is no floor
of allowable GHG BACT limits. Based on a review of the emission limits achievable and the BACT determinations
for other facilities provided in Appendix D, KU proposes a BACT limit of 7,687 tpy COze on a rolling 12-month
basis. Compliance will be demonstrated through the use of fuel usage records and emission factors obtained
from 40 CFR 98, Subpart C. Based on a review of the RBLC, KU believes that the proposed BACT limit is
consistent with the most stringent limits for comparable fuel gas heaters.108

6.9. STORAGE TANKS BACT ANALYSIS

No control options are available for reducing VOC emissions given the trivial amounts emitted from the
proposed diesel and lube oil tanks. Therefore, a full top-down BACT analysis is not warranted. KU proposes no
BACT emission limit or monitoring for the storage tanks.

108 One or more facilities included in the RBLC have tpy GHG BACT limits. Because such limits are highly dependent on equipment
capacity, tpy GHG BACT limits cannot be compared with the limit proposed by KU.
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6.10. LUBE OIL DEMISTER VENTS BACT ANALYSIS

No control options are available for reducing VOC emissions given the trivial amounts emitted from the lube oil
demister vents. Therefore, a full top-down BACT analysis is not warranted. KU proposes no BACT emission
limit or monitoring for the lube oil demister vents.

6.11. CIRCUIT BREAKERS BACT ANALYSIS

6.11.1. GHG BACT Analysis

6.11.1.1. Background on Pollutant Formation

Leaks from the circuit breakers will result in fugitive emissions of SF¢, a GHG commonly used as a high voltage
insulator and circuit-interrupting medium.

6.11.1.2. Identification of Potential Control Technologies (Step 1)

Potential control technologies identified for GHGs are included in Table 6-22.

Table 6-22. Potential GHG Control Technologies for Circuit Breakers

Pollutant Control Technology

GHG Alternative Dielectric Material
Alternative Technology

Alternative Dielectric Material

The use of an alternative dielectric material, such as oil, compressed air, or other non-GHG as a high voltage
insulator and circuit-interrupting medium in circuit breakers would eliminate the potential for leaks of GHGs.

Alternative Technology

The use of state-of-the-art circuit breaker technology with a totally enclosed pressure system to minimize leaks
and the implementation of leak detection (e.g., density monitoring) to ensure that leaks of SF are repaired as
soon as possible would minimize the amount of GHGs emitted.

6.11.1.3. Elimination of Technically Infeasible Options (Step 2)

Although researchers have made some progress in finding SFs alternatives for use in low- and medium-voltage
applications, the inertness and dielectric properties of SF¢ are such that no replacement gas is available for use
as a substitute in existing high-voltage electric utility equipment.199 As outlined in a 2008 annual report by the
SF¢ Emission Reduction Partnership, there is no clear alternative available to SFe.110 The use of an alternative
dielectric material is therefore technically infeasible.

109 Christophorou, L. (1997, November). Gases for Electrical Insulation and Arc Interruption, Possible Present and Future
Alternatives to Pure SFg, National Institute of Standards and Technology. Retrieved from http://www.epa.gov/electricpower-
sf6/documents/new_report_final.pdf

110 y.S. EPA. (2009, December). SFs Emission Reduction Partnership for Electric Power Systems 2008 Annual Report. Retrieved
from http://www.epa.gov/electricpower-sf6/documents/sf6_2008_ann_report.pdf
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6.11.1.4. Ranking of Remaining Control Technologies (Step 3)

The only remaining control technology is use of state-of-the-art circuit breaker technology. Ranking potential
control options is therefore unnecessary.

6.11.1.5. Evaluation of Most Effective Controls (Step 4)

KU will achieve BACT through the use of state-of-the-art circuit breaker technology with a totally enclosed
pressure system to minimize leaks and the implementation of density monitoring to ensure that leaks of SF¢ are
repaired as soon as possible.

6.11.1.6. Selection of BACT (Step 5)

Based on the selection of circuit breakers with a totally enclosed pressure system with a design leak rate of less
than 0.5 percent and the use of density monitoring, KU proposes a SFs BACT emission limit for the circuit
breakers of 0.01 tpy SF¢ on a 12-month rolling average basis for all breakers at the plant combined.

6.12. FUGITIVE COMPONENTS BACT ANALYSIS

No control options are available for reducing GHG emissions given the trivial amounts emitted from the fugitive
components. Therefore, a full top-down BACT analysis is not warranted. KU proposes that there be no BACT
emission limit or monitoring required for the fugitive components.
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7. AIR DISPERSION MODELING

Based on an analysis of the potential emissions increases from the proposed project, KU will be subject to PSD
permitting requirements codified in 401 Kentucky Air Regulations (KAR) 51:017. The proposed project triggers
PSD permitting requirements for carbon monoxide (CO), volatile organic compounds (VOCs), and greenhouse
gases (GHG). PSD review is not triggered for nitrogen oxides (NOx), particulate matter with an aerodynamic
diameter less than 10 microns (PMig), particulate matter with an aerodynamic diameter less than 2.5 microns
(PMz5s), sulfur dioxide (SO2), and lead (Pb). Therefore, KU has performed an air quality modeling analysis for
Class II Areas as part of this permit action for CO to meet New Source Review (NSR) PSD permitting
requirements for this pollutant. The GRGS is located in an attainment area for all criteria pollutants and
therefore is not subject to the Nonattainment New Source Review (NANSR) requirements. An quantitative air
quality analysis relying on the output of site-specific dispersion models is not performed for VOCs because they
are only regulated as photochemically reactive precursor to ozone and currently the United States
Environmental Protection Agency (U.S. EPA) does not have regulatory photochemical models which can take
into account the smaller spatial scales and single source impacts associated with PSD modeling evaluations.
However, an ozone ambient impact analysis relying on non-modeling based analysis techniques has been
prepared to demonstrate the GRGS will not cause or contribute to an exceedance of the 8-hr ozone NAAQS. An
air quality analysis is not performed for GHGs because there are no ambient concentration based thresholds for
which a compliance demonstration is needed and the U.S. EPA does not have a regulatory model designed to
simulate GHG pollutant dispersion.

Trinity submitted an air quality modeling protocol to KDAQ on January 15, 2014.111 Modeling analyses were
conducted in a manner that conforms to the applicable rules and requirements for dispersion modeling,
including the following guidance documents:

> U.S.EPA: Guideline on Air Quality Models, 40 CFR Part 51 - Appendix W (Revised, November 9, 2005).

> U.S.EPA: AERMOD Implementation Guide (Revised, March 19, 2009).

> U.S.EPA: New Source Review Workshop Manual, Prevention of Significant Deterioration and Nonattainment
Area Permitting, draft, October 1990.

As discussed in the previously submitted modeling protocol, air quality modeling analyses of impacts on
federally protected Class I Areas are required to be performed to demonstrate compliance with PSD Class I
Increment standards and air quality related values (AQRV) thresholds for regional haze and deposition. A Class
[ area analysis is not required for the proposed project because the pollutants for which PSD review is triggered
in this project (i.e., CO and VOC) are not visibility affecting pollutants (VAP) and there are no Class I increments
defined for these pollutants. In addition, there are no Class II PSD increments for CO or ozone, so a Class Il PSD
increment evaluation is not an applicable component of this PSD air quality analysis.

The modeling analysis presented in this section will demonstrate that emissions of these pollutants from KU
after the proposed project is completed will not:

1) cause or significantly contribute to a violation of the National Ambient Air Quality Standards (NAAQS),
or

2) cause any other additional adverse impacts to the surrounding area (i.e., impairment to visibility, soils
and vegetation and air quality impacts from general commercial, residential, industrial and other
growth associated with the source).

111 Dispersion Modeling Protocol for PSD Permit Analysis, Kentucky Utilities Company Green River Generating Station, January 15,
2014, emailed to Ms. Rachel Chitti, KDAQ, by Mr. Tony Schroeder, Trinity Consultants.
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Although not a requirement of the PSD program, KU has performed an analysis of the project toxic air pollutant
(TAP) emissions pursuant to 401 KAR 63:020 as part of this application. Based on the air toxics risk assessment
performed using source-wide potential emissions of hazardous air pollutants/toxic air pollutants of all non-
NESHAP affected sources, no adverse impacts are expected to the health and welfare of humans, animals, and
plants in the area surrounding the GRGS after the proposed project is implemented.

A CD enclosed with this application contains all relevant modeling input and output files for the PSD modeling
analyses (refer to Appendix F for a list of all files included on the CD).

7.1. AIR QUALITY ASSESSMENT

This section of the application describes the modeling procedures and data resources utilized in the air quality
modeling analyses.

7.1.1. Model Selection

Dispersion models predict downwind pollutant concentrations by simulating the evolution of the pollutant
plume over time and space given data inputs. These data inputs include the quantity of emissions and the initial
conditions of the stack exhaust to the atmosphere. According to 40 CFR Part 51, Appendix W, which contains the
federal Revision to Guideline on Air Quality Models (Guideline), the extent to which a specific air quality model is
suitable for the evaluation of source impacts depends on the (1) the meteorological and topographical
complexities of the area; (2) the level of detail and accuracy needed in the analysis; (3) the technical competence
of those undertaking such simulation modeling; (4) the resources available; and (5) the accuracy of the database
(i.e., emissions inventory, meteorological, and air quality data).

KU used the AERMOD modeling system to represent all emissions sources at the GRGS. AERMOD is the current
regulatory default model for evaluating impacts attributable to industrial facilities in the near-field (i.e., source
receptor distances of less than 50 km), and is the recommended model in the Guideline.

The latest version (version 13350) of the AERMOD modeling system was used to estimate maximum ground-
level concentrations in the Class II air pollutant analysis and air toxics risk assessment conducted for this
application. AERMOD is a refined, steady-state, multiple source, Gaussian dispersion model and was
promulgated in December 2005 as the preferred model for use by industrial sources in this type of air quality
analysis.112 The AERMOD model has the Plume Rise Modeling Enhancements (PRIME) downwash algorithms
incorporated in the regulatory version, so the direction-specific building downwash dimensions used as inputs
are determined by the Building Profile Input Program, PRIME version (BPIP PRIME), version 04274.113 BPIP
PRIME is designed to incorporate the concepts and procedures expressed in the GEP Technical Support
document, the Building Downwash Guidance document, and other related documents, while incorporating the
PRIME enhancements.114

The AERMOD modeling system is composed of three modular components: AERMAP, the terrain preprocessor;
AERMET, the meteorological preprocessor; and AERMOD, the control module and modeling processor. AERMAP
is the terrain pre-processor that is used to import terrain elevations for selected model objects and to generate

112 40 CFR Part 51, Appendix W—Guideline on Air Quality Models, Appendix A.1- AMS/EPA Regulatory Model (AERMOD).
113 Earth Tech, Inc., Addendum to the ISC3 User’s Guide, The PRIME Plume Rise and Building Downwash Model, Concord, MA.

114 y.S. Environmental Protection Agency, Office of Air Quality Planning and Standards, Guidelines for Determination of Good
Engineering Practice Stack Height (Technical Support Document for the Stack Height Regulations) (Revised), Research Triangle
Park, North Carolina, EPA 450/4-80-023R, June 1985.
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the receptor hill height scale data that are used by AERMOD to drive advanced terrain processing algorithms.
National elevation dataset (NED) data available from the USGS were utilized to interpolate surveyed elevations
onto user-specified receptor grids, buildings, and sources in the absence of more accurate site-specific (i.e., site
surveys, GPS analyses, etc.) elevation data.

AERMET generates a separate surface file and vertical profile file to pass meteorological observations and
turbulence parameters to AERMOD. AERMET meteorological data are refined for a particular analysis based on
the choice of micrometeorological parameters that are linked to the land use and land cover (LULC) around the
particular meteorological site. By feeding raw surface and upper air station National Weather Service (NWS)
observation data to AERMET, a complete set of model-ready meteorological data is created. A general
discussion of the AERMET processing used in this analysis is provided in Section 7.1.2 below.

BREEZE® software, developed by Trinity Consultants, was used to assist in developing the model input files for
AERMOD. This software program incorporates the most recent versions of AERMOD (version 13350) and
AERMAP (version 11103) to estimate ambient impacts from the modeled sources. Following procedures
outlined in the Guideline, the AERMOD modeling was performed using all regulatory default options.

7.1.2. Meteorological Data

Site-specific dispersion models require a sequential hourly record of dispersion meteorology representative of
the region within which the source is located. In the absence of site-specific measurements, the Guideline
requires five years of reliable, quality assured, and representative meteorological data to be used in regulatory
modeling analyses. The representativeness of a particular observation site should be evaluated with respect to
four factors: (1) the proximity of the meteorological monitoring site to the area under consideration; (2) the
complexity of the terrain; (3) the exposure of the meteorological monitoring site; and (4) the period of time
during which data are collected.

Regulatory air quality modeling using AERMOD requires five years of quality-assured NWS meteorological data
or at least one year of site-specific meteorological data. Surface observation stations form a relatively dense
network, are almost always found at airports, and are typically operated by the NWS. There are fewer upper air
stations than surface observation points since the upper atmosphere is less vulnerable to local effects caused by
terrain or other land influences and is therefore less variable. The NWS operates virtually all available upper air
measurement stations in the United States.

As shown in Table 7-1 below, two (2) National Weather Service surface observation stations within 100 km of
the GRGS and two (2) upper air stations within 400 km of the site were evaluated as candidates for
“representative” data sources for the GRGS. From among the candidate NWS surface meteorological stations
within 100 km of the GRGS, the Bowling Green Warren County Airport (BWG) was selected for this modeling
analysis primarily based on proximity (76.3 km south-southeast) and similarity of the terrain surrounding the
airport in comparison to the GRGS. The closest upper air station to the GRGS with upper air temperatures and
wind speeds that are expected to be most representative of the GRGS is the Nashville, TN International Airport
site (BNA). The most recent, readily available five years of meteorological data from the Bowling Green surface
station (i.e., 2009 to 2013) were used in the air quality modeling analysis.
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Table 7-1. Summary of Candidate Meteorological Stations for Modeling Analysis

WBAN Distance to
Station  Station Station GRGS Observation
Station Name IDNo  CallSign Location (km) Type
Bowling Green Warren Co. Airport 93808 KBWG Bowling Green, KY 76.3 Surface
Evansville Regional Airport 93817 KEVV Evansville, IN 83.2 Surface
Nashville International Airport 13897 KBNA Nashville, TN 133.1 Upper Air
Wilmington Airborne Park 13841 KILN Wilmington, OH 367.8 Upper Air

7.1.2.1. AERMET Meteorological Data Processing

AERMET, the meteorological preprocessing program from AERMOD, is a 3-stage system. The first stage reads in
and performs quality assurance/quality control (QA/QC) on the raw NWS surface and upper air data files. The
second stage synchronizes the observation times and merges the surface and upper air files together. The last
stage incorporates user-specified micrometeorological parameters (albedo, Bowen Ratio, surface roughness)
with the observational data to compute the necessary variables for AERMOD (e.g,, friction velocity, Monin-
Obukhov Length, etc.). Meteorological input files for this modeling analysis were developed by Trinity using
AERMET (version 13350) following the procedures described below.

Surface and upper air data QA/QC and processing were completed in Stage 1 and Trinity confirmed that the
surface and upper air datasets are at least 90 percent complete, by parameter and calendar quarter, in
accordance with EPA guidance. No filling of raw data was necessary as all quarters contained more than 90
percent complete data, the minimum completeness criteria established by EPA. The AERMINUTE program
(version 11325) was used to process 1-minute wind speed and direction data from BWG into 1-hour average
values. The hourly average wind data processed using AERMINUTE were used in Stage 2 of AERMET to reduce
the number of calm or missing wind observations present in the hourly meteorological dataset. Stage 2 of
AERMET was run to combine the hourly surface data, AERMINUTE processed surface wind data, and twice daily
upper air data into a single file. Since the surface and upper air data are based on GMT, but AERMOD requires
meteorological data in local standard time (LST), the observation times must be synchronized as well. Once the
merge file was created, the data were combined with land use-specific surface characteristics (albedo, Bowen
ratio, and surface roughness) to create the AERMOD-ready dataset. AERMET accepts surface characteristics as
annual, seasonal or monthly averages, over the number of user-specified horizontal sectors based on wind
direction, ranging from 1 to 12.

The Stage 3 processor combines the observational data with the surface characteristics to calculate the
micrometeorological input parameters required by the AERMOD model. These parameters are output in the .sfc
and .pfl files that compose an AERMOD-ready dataset. Trinity calculated surface characteristics using the
AERSURFACE program for the surface data observation site and used these characteristics to create AERMOD
ready surface and upper air files for use throughout the dispersion modeling analysis. AERSURFACE (version
13016) files for BWG were generated for wet, dry, and average moisture conditions using NLCD92 data. These
files used a location of 551,315 m E and 4,091,065 m N in UTM Zone 16 (NAD83) as the BWG surface station
location, and a surface roughness radius of 1 km and twelve (12) even 30-degree sectors. Seasonal land use
parameters were output. In accordance with a September 17, 2009 U.S. EPA Modeling Clearinghouse memo
issued for another recent project using BWG surface data, Gust Factor Method derived surface roughness data
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were substituted for upwind sectors between 270 and 30 degrees.115 The seasonal moisture parameters were
chosen by comparing the seasonal precipitation from Bowling Green to the upper and lower 30t percentiles
based on 1984-2013 data from Nashville.11¢ Nashville data were used to define climate normal precipitation
because no source of information for monthly precipitation for the entire period 1984-2013 was available for
the Bowling Green surface station and the Nashville station was the closely first order NWS station to the
Bowling Green station with precipitation available for the entire 30 year climate period.

A minimum threshold wind speed of 0.5 m/s is implemented using the THRESH_1MIN keyword incorporated
into AERMET, as suggested in Section 2.3.2 of the latest addendum to the AERMET User’s Guide.17 All hours with
wind speeds below this value will be treated as “calm” in AERMOD. During the five year data period, the
anemometer height for the BWG surface station was 7.92 meters.

7.1.2.2. Surface Characteristic Comparison

In the AERMOD Implementation Guide, EPA suggests the completion of a meteorological data representativeness
evaluation.18 The typical analysis recommended by the AERMOD Implementation Guide includes a comparison
of the surface characteristics (based on land use) at the meteorological observation site and the plant site to
prove that the characteristics at the observation site are representative of the plant site. The following
discussion highlights the method by which the surface characteristics for the BWG surface observation site and
GRGS were calculated to complete this comparison.

To define the land use characteristics and micrometeorological parameters in the areas of interest, Trinity
applied the latest version (version 13016) of the AERSURFACE utility to perform a digital mapping of land use
and cover in accordance with the procedures identified in the AERMOD Implementation Guideline and the
AERSURFACE User’s Guide.11? Using publicly available digital land cover datasets and lookup tables of surface
characteristics that vary by season and land cover type, the AERSURFACE tool can generate realistic and
reproducible surface characteristics for any site of interest that can then be directly imported into AERMET for
generating AERMOD-ready meteorological datasets. As recommended by the AERSURFACE User’s Guide, the land
use analysis was prepared using digital land use and cover (LULC) data developed by the Multi-Resolution Land
Characteristics Consortium (MRLC). One of the objectives of the MRLC, a partnership of the EPA, NASA, NOAA,
USGS, and U.S. Forest Service, among other federal agencies, was the production of land cover data derived from
images acquired by Landsat's Thematic Mapper (TM) sensor. The 1992 National Land Cover Dataset (NLCD92),
the only dataset currently accepted by AERSURFACE, is provided for public download as geo-referenced images
on the MRLC website.120 The USGS NLCD92 data utilized by AERSURFACE provides land cover with a spatial
resolution of 30 meters based on the 21-category classification scheme. AERSURFACE uses a set of seasonal
surface characteristics for each of the 21 categories that were derived from literature as documented in
Appendix A of the AERSURFACE User’s Guide. NLCD92 files for the two areas of interest (GRGS and BWG) were
obtained from the USGS Seamless Data Server.121

115 Y.S. EPA, Air Quality Modeling Group, “Use of Non-default Radius for Determining Surface Roughness for AERMET,” September
17, 2009 (http://cfpub.epa.gov/oarweb/MCHISRS/index.cfm?fuseaction=main.resultdetails&recnum=09-1V%20-01).

116 The Nashville data were used because no source of information on monthly precipitation for the entire period 1984-2013 was
available for the Bowling Green surface station.

117U.S. EPA, Addendum - User’s Guide for the AERMOD Meteorological Preprocessor (AERMET), December 2013.

118 EPA, Office of Air Quality Planning and Standards. AERMOD Implementation Guide, Last Revised: March 19, 2009,
http://www.epa.gov/ttn/scram/7thconf/aermod/aermod_implmtn_guide_19March2009.pdf

119 EPA, Office of Air Quality Planning and Standards. AERSURFACE User’s Guide. EPA 454/B-08-001. Research Triangle Park,
North Carolina. January 2013.

120 http://www.mrlc.gov/index.asp
121 http://seamless.usgs.gov/
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As Bowen ratio and albedo do not vary significantly over the area immediately surrounding a meteorological
observation or plant site, AERSURFACE uses a simple unweighted geometric mean for a default domain defined
by a 10 km by 10 km area centered on the site of interest. However, based on the method for constructing
realistic planetary boundary layer (PBL) similarity profiles in AERMOD and the heterogeneity of land use typical
to areas surrounding an observation site at an airport or an industrial facility, accurately characterizing the
surface roughness length, the key parameter in characterizing the mechanical turbulence in the approach wind
flow, is the most important consideration in the AERSURFACE analysis. As such, AERSURFACE determines the
surface roughness length based on an inverse distance weighted geometric mean (which can be varied by sector
to account for consistent variations in the land cover near the site of interest provided the sector widths are no
smaller than 30 degrees) for a default upwind distance of 1 km. Consistent with EPA’s default recommendations
for conducting a regulatory AERSURFACE analysis, KU ran AERSURFACE with 12 equal 30 degree sectors
starting at 0 degrees (i.e., due north) and extending to 1 km for the surface roughness study area and with a
seasonal temporal resolution using the default seasonal assignments for each month.

To address any significant growth that has occurred in the areas under consideration, more recent NLCD 2001
land cover data made available on the MRLC website were compared to the NLCD92 data. As discussed in the
previously referenced September 2009 U.S. EPA Modeling Clearinghouse memo, significant land cover changes
have occurred in the area directly north of the BWG anemometer (in the sector from about 270 degrees to 30
degrees or Sectors 1 and 10-12 from the AERSURFACE output) due to the completion of a residential
development near the golf course adjacent to the airport. This development appears to have been completed
prior to 2009, the earliest meteorological data year considered in the modeling analysis, and therefore, the effect
of this land use change should be evaluated when developing surface roughness for sectors covering the golf
course community. In order to quantify the influence of this land use change on surface roughness, KU has
relied on the gust factor method (GFM) analysis performed by OAQPS to estimate surface roughness for Sectors
1 and 10-12 and has replaced the seasonal AERSURFACE output for these sectors with the BWG GFM results
presented in Figure 1 of the SCRAM memo. According to the SCRAM memo, the GFM “is based on the concept
that the gustiness of the horizontal wind is a measure of the level of turbulence within the boundary layer flow
and can be correlated with the effective surface roughness length.”122 Surface roughness estimates from
applying GFM to winds measured at the BWG station show good correlation with the AERSURFACE output for
sectors in the study area not experiencing land use changes since 1992 indicating this is a valid technique for
deriving surface roughness at this site and can be used to address the identified land use changes in Sectors 1
and 10-12. Therefore, the GFM adjusted surface roughness lengths are used in the comparison of the surface
characteristics between BWG and the GRGS.

KU also conducted a detailed review of the NLCD92 data for the area surrounding the GRGGS. Based on a
comparison of aerial photography, NCLD data for 2001 and 2006, as well as an updated site plan reflecting post-
project conditions, KU determined that the land cover at the GRGS, both before and after the proposed project is
completed, was not accurately reflected in the 1992 LULC data. As such, Trinity utilized ArcMap Version 9.3.1
and the ArcGIS Spatial Analyst Extension to modify the NLCD92 file to reflect changes in land cover at the GRGS.
Updates to the land cover for the existing plant configuration, involved changing areas incorrectly reflected as
Emergent Herbaceous Wetlands (92), Deciduous Forest (41), Open Water (11) and Row Crops (82) to
Commercial/Industrial/Transportation (23). Image files showing the original NLCD92 data and the modified
land cover data for the area surrounding the GRGS are included in Appendix F. This modified NLCD file for the
GRGS was fed to AERSURFACE to generate the surface characteristics surrounding the facility for comparison to
the surface characteristics in the area surrounding BWG.

122 .S. EPA, Air Quality Modeling Group, “Use of Non-default Radius for Determining Surface Roughness for AERMET,” September
17, 2009 (http://cfpub.epa.gov/oarweb/MCHISRS/index.cfm?fuseaction=main.resultdetails&recnum=09-1V%20-01).
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If two locations have similar land use and cover, then the locations are expected to have similar surface
characteristics. Thus, as part of demonstrating the representativeness of a NWS station, a land use analysis is
recommended in the March 19, 2009 version of the AERMOD Implementation Guide where by the surface
characteristics predicted based on the land use in the area immediately surrounding the proposed source (the
facility) are compared to the surface characteristics for the area immediately surrounding the NWS site. Tables
comparing the ratios of the surface characteristics for the GRGS to the surface characteristics of the BWG
meteorological observation site on a sector-by-sector, season-by-season, and study area-wide seasonal-average
basis are provided in Appendix G. The results of this analysis demonstrate reasonable agreement between the
surface characteristics at the GRGS and BWG, especially considering the surface roughness for most industrial
sites can be a factor of 10 (or more) higher than the surface roughness common to airport sites.

7.1.3. Coordinate System

The location of emission sources, structures, and receptors for all modeling analyses were represented in the
Universal Transverse Mercator (UTM) coordinate system. The UTM grid divides the world into coordinates that
are measured in north meters (measured from the equator) and east meters (measured from the central
meridian of a particular zone, which is set at 500 kilometers [km]). The datum is based on North American
Datum 1983 (NAD 83). UTM coordinates for this analysis all reside within UTM Zone 16.

7.1.4. Treatment of Terrain

A designation of terrain at a particular receptor is source-dependent, since it depends on an individual source’s
effective plume height. AERMOD is capable of estimating impacts in both simple and complex terrain. A single
base elevation of 134.11 meters was used in the model data files for most sources and buildings associated with
the NGCC plant, because the power block and switchyard areas at the facility will be graded.123

Receptor elevations required by AERMOD were determined using the AERMAP terrain preprocessor (version
11103). AERMAP also calculates receptor hill height parameters required by AERMOD. As suggested in the
AERMOD Implementation Guide, terrain elevations from the USGS 1-arcsecond NED data were used for the
AERMAP processing of receptors and regional inventory sources.124 NED data files were downloaded from
USGS’s Multi-Resolution Land Characteristics Consortium (MRLC) Viewer.125

7.1.5. Receptor Grid

Ground-level concentrations were calculated in the Significance Analyses within four nested Cartesian receptor
grids to determine the location of the maximum estimated impact at a resolution of 100-meter grid spacing. The
four Cartesian grids covered a region extending from all edges of KU’s property boundary to the point where the
impacts from the project are no longer significant.

As compliance with NAAQS is only required in areas regulated as “ambient air,” in developing the receptor grid
for the modeling analysis, KU excluded all company owned property to which public access is restricted because
itis fenced and/or monitored and will not be considered “ambient air.”

123 A base elevation of 132.59 meters was used for the area surrounding the cooling towers and a base elevation of 135.64 meters
was used for the water treatment area because these areas of the facility have a slightly different grade compared with the power
block and switchyard area. A base elevation of 126.49 meters was used for buildings associated with the existing coal-fired
boilers. These buildings were retained in the model file because these buildings may remain at the facility even after operation of
emission units within them ceases.

124 section 4.3 of the March 19, 2009 version of U.S. EPA’s AERMOD Implementation Guide recommends that AERMOD users
transition from the use of DEM data to NED data in AERMAP as soon as practicable.

125 http://www.mrlc.gov/viewerjs/
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An explanation of the receptor grids that will be used in the modeling analyses is provided below.

1. Fence Line Grid: “Fence line” grid consisting of evenly-spaced receptors 100 meters apart placed along the
main property boundary of the GRGS.

2. Fine Cartesian Grid: A “fine” grid containing 100-meter spaced receptors extending approximately 2 km
from the center of the property but beyond the fence line,

3. Medium Cartesian Grid: A “medium” grid containing 500-meter spaced receptors extending from 2 km to
5 km from the center of the facility, exclusive of receptors on the fine grid,

4. Coarse Cartesian Grid: A “coarse grid” containing 1,000-meter spaced receptors extending from 5 km to

20 km from the center of the facility, exclusive of receptors on the fine and medium grids, and

Figure 7-1 shows the location of the GRGS fenceline overlaid on an aerial photograph of the facility.

7.1.6. Building Downwash

The Guideline requires the evaluation of the potential for physical structures to affect the dispersion of emissions
from stack sources. The exhaust from stacks that are located within specified distances of buildings may be
subject to “aerodynamic building downwash” under certain meteorological conditions. This determination is
made by comparing actual stack height to the Good Engineering Practice (GEP) stack height. The modeled
emission units at the facility were evaluated in terms of their proximity to nearby structures.

A GEP analysis of all modeled point sources at the GRGS in relation to each building was performed to evaluate
which building has the greatest influence on the dispersion of the each stack’s emissions. The GEP height for
each stack calculated using the dominant structure’s height and maximum projected width was also determined.
The GEP height is the greater of the U.S. EPA formula height or 65 m. The actual release heights of all stacks are
less than 65 m, and therefore, all stacks were represented in the modeling at their actual release heights and are
subject to downwash effects.

Direction-specific equivalent building dimensions used as input to the AERMOD model to simulate the impacts
of downwash are calculated using the U.S. EPA-sanctioned Building Profile Input Program (BPIP-PRIME) version

04274. BPIP-PRIME is designed to incorporate the concepts and procedures expressed in the GEP Technical
Support document, the Building Downwash Guidance document, and other related documents and has been
adapted to incorporate the PRIME downwash algorithms.126 Building downwash input and output files are
provided on the modeling file CD in Appendix F.

126 y.S. Environmental Protection Agency, Office of Air Quality Planning and Standards, Guidelines for Determination of Good
Engineering Practice Stack Height (Technical Support Document for the Stack Height Regulations) (Revised), Research Triangle
Park, North Carolina, EPA 450/4-80-023R, June 1985.
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Figure 7-1. KU GRGS Fence Line Receptor Grid Used in Modeling Analyses
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7.2. MODELING REQUIREMENTS

The following modeling methodologies and data resources were used to evaluate whether modeled ambient
concentrations would cause or contribute to exceedances of the NAAQS for CO.

The air dispersion modeling analyses were conducted in accordance with 40 CFR Part 51, Appendix W, which
contains the Guideline and is consistent with current and recommended U.S. EPA procedures for dispersion
modeling analyses.'27 The Class Il area modeling analysis is completed in three principle steps: the Significance
Analysis, the NAAQS Analysis, and the PSD Increment Analysis, which are described below.

127..S. EPA, Office of Air Quality Planning and Standards, Federal Register Vol. 70 / No. 216, pp. 68218-68261, 40 CFR 51,
Appendix W, Revision to Guideline on Air Quality Models, November 9, 2005.
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7.2.1. Significance Analysis

The Significance Analysis is conducted to determine whether the emissions change associated with project
would cause a significant impact upon the area surrounding the facility. “Significant” impacts are defined by
ambient concentration thresholds commonly referred to as the Significant Impact Levels (SILs). Table 7-2 lists
the SIL and NAAQS for CO. As stated previously, EPA has not promulgated PSD Increment for CO.

The Significance Analysis only addressed impacts from CO emissions for the proposed project, as it is the only
criteria pollutant for which PSD review was triggered. If the highest modeled ambient concentrations for a
pollutant for all averaging periods are less than the applicable SILs when the emissions increases from the
updated emission rates are modeled, then further analyses (NAAQS and PSD Increment) are not required for
that pollutant, as is the case in this analysis.

7.2.2. Pre-Construction Ambient Monitoring Requirements

In addition to determining whether the applicant can forego further analysis, the Significance Analysis is used to
determine whether ambient monitoring requirements apply. Pursuant to 401 KAR 51:017 Section 7(5), a source
may be exempted from pre-construction monitoring if either: 1) the ambient impacts predicted in the
Significance Analysis portion of the Class Il Area modeling analysis are below the SMC or 2) the existing ambient
air quality in the area surrounding the proposed site is less than the SMC.

To determine whether pre-construction ambient monitoring should be considered for the proposed project, the
maximum impacts attributable to the proposed project were assessed against the SMCs. The SMC for the
applicable averaging period for CO is provided in 401 KAR 51:017 Section 7 (5)(a) and are listed in Table 7-2.
Maximum modeled impacts of CO are less than the SMC. Therefore, KU requests that KDAQ waive the pre-
construction monitoring requirements of 401 KAR 51:017 Section 11 for the project.

Table 7-2. SILs, NAAQS, and SMC for CO

Significant
Primary and Class I1 PSD Monitoring
Averaging SIL Secondary NAAQS Increment Concentration
Pollutant Period (ug/m®) (ug/m®) (ug/m®) (ug/m®)
co 1-hour 2,000 40,000 (35 ppm)? - --
8-hour 500 10,000 (9 ppm)? - 575

a  Notto be exceeded more than once per year.

7.3. MODELED ON-SITE EMISSION SOURCES

7.3.1. Load Analysis

The Guideline on Air Quality Models states that modeling should contain sufficient detail to determine the
maximum ambient concentration of the pollutant under consideration, and that this will likely involve modeling
several operating loads or production rates. For some types of sources, operating at a reduced load translates
into reduced stack gas exit velocities leading to different and potentially higher impact characteristics. The
combustion turbines are the only emissions sources at the GRGS that will operate at variable loads during
normal operation of the plant. KU conducted a load analysis to consider four (4) operating scenarios for each
CCCT:
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100% load;

75% load;

50% load ; and
Startup/Shutdown

VVYVYyY

For all combinations of turbine operating scenarios across the two (2) combustion turbines that could
realistically occur, KU developed a plant-wide source group. A table showing all source groups evaluated in the
Significance Analysis is provided in Appendix H. The maximum 1-hour and 8-hour average pound per hour
emission rates for each normal steady-state load case [i.e., 100 % load, 75% load, and 50%] were chosen out of
all turbine options for use in the dispersion modeling analysis. Selection of the startup/shutdown modeled
emission rates across the available turbine options is discussed in the following subsection.

7.3.2. Treatment of Startup/Shutdown Emissions

When starting up the combustion turbines, there is a brief period when the pollution control equipment will not
be functioning (e.g., oxidation catalyst will only operate at maximum efficiency once specific temperature has
been reached), and thus emissions of CO during startup can be higher than during normal operation. Based on
the current dispatch model for the new configuration of the GRGS, the facility would serve as either a base load
or intermediate load plant with periodic startups/shutdowns (refer to Table 2-2). Startup shall be defined for
each combustion turbine/HRSG unit as the period of time between the first firing of the combustion turbine to
permitted emissions compliance for the respective combustion turbine/HRSG units. The actual number of
startups/shutdowns could be considerably less than currently expected if the demand for power in the region
served by the plant increases over time and/or the base load generating capacity in the region is reduced over
time through the shutdown of older, existing plants. Regardless, KU has modeled the worst-case emissions from
each of the anticipated startup/shutdown cases (i.e., cold start, warm start, hot start, and shutdown) to ensure
the CO Significance Analysis reflects the highest short-term offsite impacts that could be attributable to the
turbine operations.

As shown in Table 7-1, the CO SILs and SMC are based on 1-hour and 8-hour average concentrations. For certain
turbine options currently under consideration by KU, certain startup and/or shutdown events are expected to
be less than 1 hour in duration and for all turbine options, these events are expected to be less than 8 hours in
duration. For events shorter than the averaging period of the standard, worst-case 1-hour and 8-hour average
CO emission rates were calculated for each turbine option assuming that one startup or shutdown event could
occur in the 1-hour or 8-hour period and that the remainder of the period would consist of the combustion
turbines operating at 100% load. An average pound per hour emission rate was then calculated for each startup
or shutdown condition and each turbine option by dividing the total emissions by one for the 1-hour average
emission rate and by eight for the 8-hour average emission rate. The maximum 1-hour and 8-hour average
pound per hour emission rates where then chosen out of all turbine options and startup or shutdown conditions
for use in the dispersion modeling analysis.

7.3.3. Modeled Source Inventory

A list of new emission sources of CO at GRGS to be included in the dispersion modeling analysis is included in
Appendix H along with the corresponding source designation used in the modeling files. Appendix H also
provides a complete inventory of emission rates and source parameters for on-site emission sources modeled in
the analyses. All sources of CO included in this analysis are point sources with unobstructed vertical releases.
For point sources, it is appropriate to use actual stack parameters (i.e., height, diameter, exhaust gas
temperature, and gas exit velocity) in the modeling analyses. As a conservative measure, the minimum exhaust
flow rate and temperature from of all turbine options considered for a particular load scenario were input to the
model along with the maximum pound per hour emission rate from among all of the turbine options for the
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corresponding load scenario. Given the larger disparity in 1-hour and 8-hour average startup/shutdown
emission rates across the turbine options being considered, stack parameters were paired with directly with
modeled emission rates rather than using the overly conservative assumption that the minimum stack flow rate
and temperature out of all turbine options would occur simultaneously with the highest modeled emission rate
out of all turbine options. Appendix H provides the stack parameters for all emission sources of CO included in
this analysis.

7.4. SUMMARY OF DISPERSION MODELING RESULTS

This section summarizes the results of the dispersion modeling analyses and demonstrates that the proposed
project does not cause or contribute to an exceedance of the NAAQS. As discussed in Section 7.2.1, if the CO
Significance Analysis shows results below applicable SILs, a cumulative NAAQS analysis is not required. The
significance modeling included all new emission sources emitting CO at the GRGS and relied on the modeling
parameters provided in Appendix H.

The results of the CO significance analyses are provided in Table 7-2. These results show that the proposed
project results in modeled impacts below the CO SIL for the 1-hr and 8-hr averaging periods.

Table 7-3. CO Significance Analysis

Maximum 1*

Averaging Year for SIL SMC HighImpact  UTM East®  UTM North®
Period Met. Data (ug/m®)  (ng/m’) (ug/m’) (m) (m)
1-hour 2009 1,370.94 488,903.50 4,136,040.60

2010 1,494.62 488,903.50 4,136,040.60
2011 1,450.14 488,705.10 4,136,397.90
2012 1,418.04 488,903.50 4,136,040.60
2013 1,360.14 488,903.50 4,136,040.60
Max. of 5 Years 2,000 N/A 1,494.62 488,903.50 4,136,040.60
8-hour 2009 99.55 488,903.50 4,136,040.60
2010 80.61 488,505.10 4,135,697.90
2011 94.00 488,830.90 4,135,971.80
2012 95.61 488,976.10 4,136,109.40
2013 102.57 488,903.50 4,136,040.60
Max. of 5 Years 500 575 102.57 488,903.50 4,136,040.60

4 UTM coordinates are in NAD83.

7.5. SIGNIFICANT MONITORING CONCENTRATION ANALYSIS

Results of the Significance Analysis presented in Table 7-3 indicate CO impacts are less than the SMC; therefore,
no pre-construction monitoring is required for these pollutants. As discussed in Section 7.2.2, KU requests that
KDAQ waive the preconstruction monitoring requirements since concentrations of CO due to this project are
below the SMC.
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7.6. OZONE AMBIENT IMPACT ANALYSIS

Unlike other criteria pollutants, ozone is predominantly a secondary pollutant, meaning that it is formed
through chemical reactions in the atmosphere. Ozone formation mechanisms are very complex, are affected by a
number of variables, and are highly dependent on numerous atmospheric and geographical influences (i.e.,
meteorology, topography, land use, etc.). The chemical species that contribute to ozone formation, referred to as
ozone precursors, include NOx and VOC emissions from both anthropogenic (e.g., mobile and stationary sources)
and biogenic sources (e.g., vegetation, wild fires, etc.). Ozone formation is a complicated nonlinear process that
typically requires favorable meteorological conditions in addition to VOC and NOx emissions. Ozone formation
may be limited by either the availability of NOx or VOC depending on the localized emissions profile of the
airshed under consideration. Meteorological conditions favorable for high levels of ozone formation include
warm temperatures, clear skies causing high solar radiation, and stable boundary layer conditions typically
associated with low wind speeds and diurnal temperature profile changes. As a regional-scale pollutant, ozone
formation can be influenced by transport from other areas.

While the GRGS will not directly emit ozone, the proposed project will cause an emissions increase of VOC that is
greater than 100 tpy, thus triggering the ozone ambient impact analysis requirements in 40 CFR
51.166(1)(5)(i)(e) n. 1 and 401 KAR 51:017 Section 7(5)(a). Under a narrow range of meteorological conditions,
ozone precursors generated locally or transported from regional sources can contribute to elevated
concentrations of ground level ozone. Because of the photochemistry involved and the influence of transport on
ozone formation, ozone impacts are assessed on a regional scale considering emissions from the entire
inventory of sources (not a single source). The regional-scale models available to complete ozone assessments
are both complex and resource intensive. Although the science and technology associated with photochemical
models used for ozone has advanced significantly in the last few years, U.S. EPA has acknowledged in response
to a recent petition for rulemaking that these modeling tools are not appropriate for recommendation as the
preferred model in a single-source context. Such single-source ozone models are still being developed and
evaluated, and U.S. EPA has yet to approve an ozone model for single source applications.128 In the absence of an
approved model, U.S. EPA has not even provided specific guidance for completing an ambient impact analysis for
ozone under PSD.

The only available guidance for evaluating single source ozone impacts in the near field is provided in
Subsection 5.2.1(c) of the Guideline, which states:

Choice of methods used to assess the impact of an individual source depends on the nature of the source and its
emissions. Thus, model users should consult with the Regional Office to determine the most suitable approach
on a case-by-case basis (subsection 3.2.2).

Consistent with several recent ozone ambient impact analyses prepared for PSD projects in Kentucky and a U.S.
EPA Investigative Report into alleged violations of Title VI of the Civil Rights Act of 1964, KU is providing the
following qualitative ozone impacts analysis for the proposed project.129 This case-specific approach focuses on
the emissions of ozone precursors from the GRGS and provides a qualitative measure of their potential ozone
contribution to the area surrounding the plant. The first step in the analysis is to gather ozone ambient
monitoring data to understand the nature of ozone formation issues in the study area. Area-wide NOx and VOC
emissions data for the areas surrounding the candidate monitoring stations and the GRGS are also compiled for
use in interpreting the spatial trends in monitored ozone concentrations. Finally, ozone precursor emissions

128 | etter from Ms. Gina McCarthy, Assistant Administrator, U.S. EPA, Office of Air and Radiation to Mr.

Robert Ukeiley representing The Sierra Club, dated January 4, 2012 (available at
http://www.epa.gov/scram001/10thmodconf/review_material/Sierra_Club_Petition_0OAR-11-002-1093.pdf)

129 .S. EPA Office of Civil Rights, Investigative Report for Title VI Administrative Complaint, File No. 01R-95-R9, August 30, 2012
(available at http://www.epa.gov/ocr/TitleVicases/decisions/)
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changes attributable to the project are viewed in the context of the overall emissions of NOx and VOC in the
surrounding airshed to determine whether the emissions from the proposed project could have a discernible
impact on ozone levels.

7.6.1. Representative Monitor Selection

Selecting an existing ozone monitoring site that best represents the air quality in the region surrounding the
GRGS is the first step in assessing the project’s potential impacts on ozone formation. A monitoring station is
selected from among the candidate monitors in the area based on an evaluation of the following criteria:

1. Proximity of the ambient monitoring station to the GRGS;

2. Availability of complete ozone monitoring data that has undergone Quality Assurance and Quality Control
(QAQC) for the most recent three calendar years (i.e., 2011 to 2013); and

3. Similarity of the emissions profile and surrounding airshed in the region of the monitoring station and the

GRGS.

7.6.1.1. Proximity and Data Completeness Criteria

As shown in Figure 7-2, there are five (5) candidate ozone monitoring stations that collected three years of
quality assured data in the period from 2011 to 2013 and that are located within relative proximity to the GRGS.
The locations of these stations relative to the GRGS and their 8-hour ozone NAAQS design values in the most
recent three-year period are indexed Table 7-4. The metropolitan statistical area (MSA)/core-based statistical
area (CBSA), monitor type, monitoring objective, and measurement scale descriptions for each candidate
monitor is provided in Table 7-5. These candidate monitoring sites are evaluated further using the remaining
criteria to determine their representativeness for establishing the ozone background concentration for the
proposed project.

Table 7-4. Candidate Ambient Ozone Monitoring Sites Based on Proximity and Data Availability

Distance to | 8-hr Average
Downwind | Green River Ozone
Direction to Station Concentration®
Site ID PlotID| Local Site Name City County State Monitor (km) (ppm)
21-059-0005 1 Owensboro Primary NA Daviess Kentucky N 46.4 0.077
21-047-0006 2 Hopkinsville NA Christian | Kentucky SSw 533 0.069
21-101-0014 3 Baskett NA Henderson | Kentucky NW 63.8 0.076
21-091-0012 4 Lewisport Lewisport Hancock | Kentucky NNE 66.7 0.073
18-173-0011 5 Dayville NA Warrick Indiana NNW 67.8 0.073
! Three-year average (2011-2013) of 4th highest 8-hr average measured ozone concentrations.
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Table 7-5. Monitoring Descriptions for Candidate Ambient Ozone Monitoring Sites

Measurement| Measurement
Site ID County State MSA or CBSA | Monitor Type Monitor Objective Scale Scale Definition
21-059-0005| Daviess |Kentucky| Owensboro, KY SLAMS Population Exposure | Neighborhood | 500 m to 4 km
21-047-0006]| Christian | Kentucky | Clarksville, TN-KY SLAMS Multiple Regional Scale | 50 km to 100's km
21-101-0014 | Henderson | Kentucky| Evansille, IN-KY | Special Purpose| Max Ozone Concentration| Urban Scale 4 km to 50 km
21-091-0012| Hancock |Kentucky| Owensboro, KY SLAMS Max Ozone Concentration| Urban Scale 4 km to 50 km
18-173-0011| Warrick | Indiana | Evansille, IN-KY SLAMS Multiple Urban Scale 4 km to 50 km

The ozone NAAQS design values from the monitoring stations in proximity to the GRGS are relatively uniform,
which reflects the regional nature of ozone formation and transport. However, the 2011 to 2013 8-hr ozone
NAAQS design concentrations for two (2) of the five (5) closest ozone monitors to the GRGS exceed the NAAQS
due to localized influences which warrant additional consideration in evaluating the final criteria of the monitor
section process (i.e., similarities/dissimilarities of ozone precursor emissions profiles).

7.6.2. Ozone Precursor Emissions Profile Criterion

For an ambient ozone monitoring station to be considered representative of the GRGS located in Muhlenberg
County, Kentucky, the station should be located in an airshed that shares a similar emissions profile to the GRGS
airshed and is characterized by a similar fraction of rural and urban development. A 50 km screening distance is
selected to define the extent of the airshed rather than just the county or MSA within which the monitoring
station/plant site is located because ozone formation is a regional phenomenon and this is the maximum
distance over which near-field Class II Area air quality analyses are typically conducted.

7.6.2.1. GRGS Airshed Characteristics

The GRGS is located in Muhlenberg County which covers a total area of 467 square miles, has a population of
31,181, and a corresponding population density of 67 persons per square mile (ranking Muhlenberg County as
the 33rd most populous county from among Kentucky’s 120 total counties).130 Muhlenberg County is classified
under the 2013 Rural-Urban Continuum Codes published by the U.S. Department of Agriculture Economic
Research Service as a “nonmetro - urban population of 2,500 to 19,999, adjacent to a metro area” (where the
adjacent metro area is the Owensboro MSA).131 As shown in Figure 7-3, Muhlenberg County is considered a
micropolitan statistical area primarily due to residential development in and around Greenville, Powderly, and
Central City, in the central portion of the county. Visual inspection of the 2006 National Land Cover Dataset,
high resolution aerial photography, and topographic maps for Muhlenberg County and the surrounding airshed
reveals that the area is dominated by deciduous forest with some agricultural land scattered throughout along
rivers and streams.132 The GRGS airshed includes the Madisonville and Central City micropolitan statistical
areas, most of the Owensboro MSA, and a very small portion of the Evansville MSA. The portion of the Evansville
MSA included in the GRGS airshed only includes the extreme southeast portion of Henderson County which is
sparsely populated and does not contain any major transportation corridors.

130 y.S. Census Bureau, State & County QuickFacts: Muhlenberg County, Kentucky, available at:

http://quickfacts.census.gov/qfd/states/21/21177.html
131 U.S. Department of Agriculture Economic Research Service, 2013 Rural-Urban Continuum Codes for Kentucky, available at
http://www.ers.usda.gov/data-products/rural-urban-continuum-codes.aspx.
132 Refer to red circle in Figure 7-2 for 50 km region defining the airshed for the GRGS. Counties in this 50 km region include
Butler, Christian, Daviess, Grayson, Henderson, Hopkins, Logan, McClean, Muhleberg, Ohio, Todd, and Webster Counties in

Kentucky and Spencer County in Indiana.
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As shown in Figure 7-4, the population within the GRGS airshed according to the U.S. Census Bureau is
443,788.133 The area-wide NOx emissions for the GRGS airshed reported in EPA’s 2011 National Emissions
Inventory (NEI) are 67,770 ton per year, with more than 65 percent of the total NOx emissions generated from
Fuel Combustion. Of the 45,511 tpy NOx emissions contribution from the Fuel Combustion sector, nearly 100
percent of the emissions are attributable to the coal-fired Electric Generating Units (EGU) depicted in Figure 7-2
and further itemized in Table 7-6. The area-wide VOC emissions for the GRGS airshed from the 2011 NEI are
103,791 tpy, with emissions from biogenic sources and fires representing more than 75 percent of the VOC
emissions total (refer to Figure 7-5). Anthropogenic VOC emissions in the GRGS airshed are predominantly
generated by mobile sources, industrial processes, and solvent usage, but these sources only comprise a
relatively small fraction of the total VOC emissions that could potentially affect ozone formation in the area.

7.6.2.2. Monitoring Station Location Characteristics

As shown in Figures 7-2 and 7-3 and Table 7-5, all of the candidate ozone monitoring stations are located in
large areas of urban development referred to as MSAs. MSAs are developed areas that have at least one
urbanized area of 50,000 or more population, plus adjacent territory that has a high degree of social and
economic integration with the core as measured by commuting ties (i.e., suburban development surrounding the
city center). Another metric for measuring urban development in smaller cities is the Micropolitan Statistical
Area which is defined as an area with at least one urban cluster of at least 10,000 but less than 50,000
population, plus adjacent territory that has a high degree of social and economic integration with the core as
measured by commuting ties. Metropolitan and Micropolitan Statistical Areas are defined in terms of whole
counties and these two designations cover more than 45 percent of the total counties in the U.S and more than
94 percent of the U.S. population.134

As shown by the KDAQ-run ozone monitoring network in the Fiscal Year 2013 Annual Report, nearly all of the
ozone monitors in Kentucky are located in Core Based Statistical Areas (CBSA) (i.e., the collective term for
Metropolitan and Micropolitan Statistical Areas).13> The location of ozone monitors in Kentucky reflects the fact
that ozone formation is typically an urban phenomenon due to much higher densities of ozone precursor
emission sources such as motor vehicle exhaust, large industrial facilities, and gasoline vapors in urban areas. In
addition, EPA recommends that CBSAs serve as the starting point for determining the geographic boundaries of
ozone nonattainment areas.136 In the memorandum presenting this recommendation, EPA also indicates that
ozone formation from anthropogenic sources is most closely tied to urban development.

Since Muhlenberg County is almost entirely rural and its airshed is not as significantly influenced by ozone
precursor emissions from a nearby CBSA as the candidate monitors located in MSAs, the process for selecting a
representative ozone monitor should consider population and the types of ozone precursor emissions sources
that could influence the measured ozone concentrations at the candidate monitor locations.

133 U.S. Census Bureau, State & County QuickFacts, available at http://quickfacts.census.gov/qfd/index.html.

134 Executive Office of the President, Office of Management and Budget, Update of Statistical Area Definitions and Guidance on
Their Uses, November 20, 2008.

135 Kentucky Division for Air Quality, Fiscal Year 2013 Annual Report, available at
http://air.ky.gov/Division%20Reports/DAQ%202013%20Annual%20Report.pdf

1% Memorandum from Robert J. Meyers, Principal Deputy Assistant Administrator, EPA Office of Air and Radiation to Regional
Administrators, Regions I-X, Area Designations for 2008 Revised Ozone National Ambient Air Quality Standards, December 4 2008.
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Figure 7-2. Candidate Ozone Ambient Monitoring Sites for Determining Background Ozone

Concentrations Based on Proximity and Data Availability
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of the 2006 National Land Cover Dataset, high resolution aerial photography, and topographic maps for Daviess
County and the surrounding airshed reveals that the area contains a significantly higher fraction of
urban/suburban development associated with the three (3) urbanized areas within the region (i.e., Evansville,
Henderson, and Owensboro) than the GRGS airshed.’#! Several transportation corridors traverse across the
airshed for the Daviess County monitor to connect the population centers in Owensboro, Evansville, and
Henderson. In contrast to the GRGS airshed, the majority of the undeveloped land is devoted to agriculture
(pasture/hay and cultivated crops in the NLCD 2006 classification scheme) rather than deciduous forests.

As shown in Figure 7-4, the population within the Daviess County monitor airshed according to the U.S. Census
Bureau is 579,791, which is 30 percent higher than the population of the GRGS airshed.’4? The area-wide NOx
emissions for the Daviess County airshed documented in the 2011 NEI are 93,189 ton per year (which
represents a 38 percent higher NOx emission rate than in the GRGS airshed). The majority of the total NOx
emissions in the Daviess County airshed are generated from Fuel Combustion. Of the 66,607 tpy NOx emissions
contribution from the Fuel Combustion sector, over 90 percent of the emissions are attributable to the coal-fired
EGU listed in Figure 7-2 and Table 7-6. The Indiana Michigan Power (IMP) Rockport Generating Station and the
Alcoa APGI Warrick Power Plant contribute more than 33,000 tpy of NOx emissions to the area-wide total. Each
of the EGU located in close proximity to the Owensboro monitor (i.e., Alcoa, IMP, OMU, BREC-G/R) are located
more than 45 km north/northwest of the GRGS. Based on this orientation, NOx emissions transport from these
EGU to the area surrounding the GRGS is not expected to occur given the direction of the prevailing winds during
ozone season (from the south or southwest to the north or northeast).143 However, transport of NOx emissions
from these EGU to the Daviess County monitor is expected to occur, such that any secondarily formed ozone
attributable to these NOx emissions would impact measured ozone concentrations at the Daviess County
monitor. Another feature of the Daviess County monitor which is not considered to be representative of the area
surrounding the GRGS is its direct exposure to ozone formation caused by local commuter traffic. As an urban
scale ozone monitor with the objective of measuring the maximum ozone concentration (refer to Table 7-5), the
Daviess County monitor was likely, intentionally located just outside the Owensboro urbanized area boundary in
the downwind direction of the prevailing winds. This orientation would expose the monitor to the highest level
of mobile source NOx emissions and any associated ozone formation that these emissions may cause.

The area-wide VOC emissions for the Daviess County airshed from the 2011 NEI are 99,657 tpy, with emissions
from biogenic sources and fires representing more than 70 percent of the VOC emissions total. Similar to the
GRGS airshed, anthropogenic VOC emissions in the Daviess County airshed are predominantly generated by
mobile sources, industrial processes, and solvent usage, but these sources only comprise a relatively small
fraction of the total VOC emissions that could potentially affect ozone formation in the area. Figure 7-5
demonstrates the Daviess County and GRGS airsheds share similar characteristics with respect to VOC emissions
due to the relatively constant influence from biogenic VOC emissions. Rural and moderately developed
urban/suburban areas of the Southeast U.S. have relatively high biogenic VOC emissions as compared to
Western and Midwestern states. These high biogenic VOC emission rates are attributable to the high densities of
deciduous forests which characterizes much of the land use in rural areas of the Southeast. Deciduous trees
emit a highly reactive biogenic hydrocarbon called isoprene. Isoprene is a major contributor to ozone formation
because it can act to catalyze ozone forming photochemical reactions.144 The high densities of forested land in

141 Refer to red circle in Figure 7-2 for 50 km region defining the airshed for the Daviess County monitor. Counties in this 50 km
region include Breckenridge, Daviess, Hancock, Henderson, Hopkins, McClean, Muhlenberg, Ohio, and Webster Counties in
Kentucky and Perry, Spencer, Vanderburgh, and Warrick Counties in Indiana.

142 .S. Census Bureau, State & County QuickFacts, available at http://quickfacts.census.gov/qgfd/index.html.

143 USDA, National Resources Conservation Service, Wind Rose Data for Evansville Indiana,
http://www.wcc.nrcs.usda.gov/ftpref/downloads/climate/windrose/

144 EPA, Biogenic Ozone-Precursors: From Mechanism to Algorithm, Air Quality (1996), available at
http://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.abstractDetail/abstract/696/report/0
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the Southeast leads to relatively homogenous biogenic VOC emissions across large areas of the region including
Western Kentucky.

Through the Empirical Kinetic Modeling Approach (EKMA) and other similar ozone formation prediction
schemes, EPA has recognized for decades that high biogenic VOC emissions in rural areas and heavily forested
locations downwind of urban and suburban areas create a “NOx-limited” atmospheric chemistry regime,
whereby changes in anthropogenic VOC emissions have negligible impacts on ozone formation.145 In a NOx-
limited regime, reductions in NOx emissions have the highest tendency to reduce ozone concentrations, and
thus, air quality agencies implement control strategies with a focus on NOx emissions reductions in these areas.
In contrast, ozone formation in large urban core-areas (e.g., Chicago, Philadelphia, New York, etc.) with high
population densities is VOC-limited, and air quality agencies accordingly target VOC emissions reductions to
reduce ozone concentrations in these areas. Recent studies evaluating VOC/NOx concentration ratios in
Western Kentucky and Southeastern Indiana clearly indicate both the Daviess County and GRGS airsheds are
expected to be predominantly NOx-limited.146 147 Therefore, the VOC emissions profile of these two areas should
not be used as a metric for assessing representativeness, and the previous discussion regarding differences in
the NOx emission profile should carry more weight in the representativeness analysis.

Given the significant differences in population and NOx emissions profile between the Daviess County airshed
and the GRGS airshed, ozone monitoring data from the Daviess County monitor located in the Owensboro MSA
(and adjacent to the larger Evansville MSA) is not considered to be representative of the mostly rural areas
surrounding the GRGS.

Evaluation of Monitoring Station in Christian County

The next closest Christian County ozone monitor (Site ID 21-047-0006) is located approximately 15 km east of
the Hopkinsville city center in a remote rural area. Christian County covers a total area of 718 square miles, has
a population of 75,427, and has a corresponding population density of 105 persons per square mile (ranking
Christian County as the 11t most populous county from among Kentucky’s 120 total counties).148 Christian
County is classified under the 2013 Rural-Urban Continuum Codes as a “metro - counties in metro areas of
250,000 to 1 million population,” where the metro area referenced is Clarksville, Tennessee.14 As shown in
Figure 7-3, Christian County contains the urbanized area of Hopkinsville (with a population of 32,966) and a
small portion of the city of Clarksville.150 The Clarksville MSA, located approximately 40 km due south of the
Christian County monitor, has a population of 274,342.151 Although the Clarksville MSA has a higher population
than Owensboro MSA (274,342 for Clarksville vs. 116,030 for Owensboro), the population within the Christian
County monitor airshed (497,541) is 15 percent lower than the population within the Daviess County monitor
airshed (579,791) (refer to Figure 7-4) and more comparable to the population within the GRGS airshed
(443,788). Visual inspection of the 2006 National Land Cover Dataset, high resolution aerial photography, and
topographic maps for Christian County and the surrounding airshed reveals that the area is dominated by
deciduous forest with small areas of urban/suburban development associated with the two (2) urbanized areas

145 EPA, Guideline on Ozone Monitoring Site Selection, August 1998, EPA-454/R-98-002, Section 2.1 Ozone Formation Chemistry.
146 Duncan et. al, The Sensitivity of U.S. Surface Ozone Formation to NOX and VOCs as Viewed from Space, Presented at the 8th
Annual CMAS Conference, Chapel Hill, NC, October 19-21, 2009.

147 Lake Michigan Air Directors Consortium, VOC and NOx Limitation of Ozone Formation at Monitoring Sites in Illinois, Indiana,
Michigan, Missouri, Ohio, and Wisconsin, 1998-2002, February 24, 2003

148 U.S. Census Bureau, State & County QuickFacts: Christian County, Kentucky, available at:
http://quickfacts.census.gov/qfd/states/21/21047.html

149 U.S. Department of Agriculture Economic Research Service, 2013 Rural-Urban Continuum Codes for Kentucky, available at
http://www.ers.usda.gov/data-products/rural-urban-continuum-codes.aspx.

1%0 City of Hopkinsville (http://www.hoptown.org/)

151 U.S. Census Bureau, Annual Estimates of the Population of Metropolitan and Micropolitan Statistical Areas: April 1, 2010 to July
1, 2012, available at http://www.census.gov/popest/data/metro/totals/2012/
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within the region (i.e., Hopkinsville and Clarksville).152 A band of agricultural land located between Hopkinsville
and Clarksville traverses through the center of the 50 km region defining the Christian County monitor’s airshed.
The degree of urban/suburban development in the Christian County monitor airshed is lower than the Daviess
County monitor airshed due to the presence of only two (2) urbanized areas versus three (3) urbanized areas in
the Daviess County monitor airshed.

The area-wide NOx emissions for the Christian County airshed documented in the 2011 NEI are 38,292 ton per
year. With fewer EGU located within the Christian County airshed, NOx emissions from Fuel Combustion
represent a significantly lower fraction of total NOx emissions than they do in the Daviess County or GRGS
airsheds. NOx emissions from the Mobile Source sector are roughly equivalent to NOx emissions from the Fuel
Combustion sector, and these two (2) categories combined represent more than 90 percent of the total NOx
emissions affecting the airshed. Reflecting the more rural nature of the Christian County monitor location and
the relatively large distances separating it from the nearest urbanized area, the Christian County monitor has a
larger measurement scale (Regional Scale with a scale definition of 50 km to 100 km) and broader monitoring
objective (Multiple including both ozone NAAQS compliance and interstate regional transport) than the Daviess
County ozone monitor.153 These monitor characteristics are consistent with a location that is not expected to be
directly impacted by the urban ozone formation phenomenon associated with high population densities and
vehicle traffic. Furthermore, both the GRGS and Christian County monitor are located upwind of the closest coal-
fired EGU sources that have the potential to affect ozone formation (i.e., BREC-W and TVA-P, refer to Figure 7-2
and Table 7-6). A series of research papers evaluated in the Southern Oxidants Study (SOS) suggests ozone
formation in power plant plumes does not occur effectively until the plume disperses sufficiently to fill the
mixed layer of the atmosphere. This amount dispersion does not typically occur until the downwind transport
distance exceeds 50 km.15¢ Based on the prevailing winds during ozone season, any ozone formation
attributable to Big Rivers Coleman Station (BREC-C) and TVA Paradise (TVA-P) would most likely occur in
downwind counties located to the north or northeast of Muhlenberg and Christian County and not in the direct
vicinity of the GRGS or the Christian County ozone monitor. In contrast, the Daviess County monitor is
surrounded by several coal-fired EGU which are located in an orientation that is more conducive to ozone
formation and transport to the monitor location.

The historical trend in ozone NAAQS design values obtained from the Christian and Daviess County ozone
monitoring stations further supports the argument that the Daviess County monitor is being influenced by the
dissimilar NOx emissions profile of the airshed. In the period from 2010 to 2013, the Christian County monitor
has recorded three-year average fourth highest 8-hr ozone concentrations (i.e., concentrations in the form of the
8-hr ozone NAAQS) that are on average 5 ppb lower than the Daviess County monitor. A 5 ppb difference in
ozone NAAQS design values is a significant difference given the state-wide range across all 26 monitors in
Kentucky for 2012 was only 21 ppb (lowest design value for Bell County monitor is 0.065 ppm and highest
design value for Oldham County monitor is 0.086 ppm).155 The direct correlation between NOx precursor
emissions and measured ozone concentrations demonstrated by this monitoring data trend is an expected
observation from a NOx-limited regime. Figure 7-4 demonstrates the population and NOx emissions profile of
the GRGS airshed is more similar to the Christian County monitor airshed than the Daviess County monitor
airshed, and therefore, the measured ozone concentrations in the GRGS and Christian County monitor airsheds
are expected to be more similar as well. Considering the proximity, data availability, and similarities of ozone

152 Refer to red circle in Figure 7-2 for 50 km region defining the airshed for the Christian County monitor. Counties in this 50 km
region include Butler, Caldwell, Christian, Hopkins, Logan, Muhlenberg, Todd, and Trigg Counties in Kentucky and Montgomery,
Robertson, and Stewart Counties in Indiana.

158 KDAQ, Kentucky Annual Ambient Air Monitoring Network Plan 2013, July 1, 2013.

154 Ellis B. Cowlings and Cari Furiness, The State of the Southern Oxidants Study (SOS) Policy Relevant Findings in Ozone and PM; 5
Pollution Research 1995-2003, Section 2.3 Ozone Formation in Power Plant Plumes, June 30, 2004.

155 Kentucky Division for Air Quality, Fiscal Year 2013 Annual Report, available at
http://air.ky.gov/Division%20Reports/DAQ%202013%20Annual%20Report. pdf
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precursor emission profiles of the potential ozone monitoring locations in Table 7-4, KU has chosen the
Christian County monitor for estimating the ozone background concentration.

7.6.2.4. Selection of Representative Monitoring Station

KU proposes to use the Christian County monitoring station for estimating the ozone background concentration
in lieu of conducting pre-construction monitoring. The average fourth highest 8-hour average concentrations
for the most recent three years of ozone monitoring data (i.e., 2011 to 2013) for the Christian County monitoring
station is shown in Table 7-7. KU requests that KDAQ waive the pre-construction monitoring requirements of
401 KAR 51:017 Section 11 for the proposed project based on the availability of representative monitoring data
from this ozone monitoring station.

Table 7-7. Selected Ozone Background Concentration

Distance and 8-hr

Direction to Average Ozone

Green River Concentration®
Site ID Location County State Station (ppm)

21-047-0006 Hopkinsville Christian Kentucky 53.3 km NNE 0.069

! Three-year average (2011-2013) of the 4th highest 8-hr average concentrations.

7.6.3. Non-Modeling Evaluation of Ozone Impacts

With a representative background ozone concentration established, the remaining step in the ozone ambient
impact analysis is to estimate the potential increase in ozone formation that may be attributable to the proposed
project. Recognizing the regional nature of ozone formation, EPA does not require single source ozone impacts
to be quantified in most cases and frequently accepts qualitative approaches for demonstrating NOx and VOC
emissions increases from a proposed project will not cause or contribute to a violation of the ozone NAAQS. In
light of this precedent, KU has devised a reasonable, qualitative approach for estimating the ozone formation
potential of the GRGS’s changes in NOx and VOC emissions.

Under this approach, the NOx and VOC emissions increases from the proposed project are expressed as a
percentage of the total NOx and VOC emissions from counties within 50 km of the selected Christian County
background monitor. The 50 km distance was selected rather than just the county or MSA within which the site
is located because ozone formation is a regional phenomenon and this is the maximum distance over which
near-field Class Il Area air quality analyses are typically conducted. The percentage change in ozone precursor
emissions attributable the proposed is then used to determine the effect on ozone concentrations in the area
surrounding the GRGS based on the conservative assumption that the full NOx and VOC emission changes from
the RGS affect ozone formation on a directly proportional basis. The post-project ozone concentration derived
from the current background concentration plus the change in ozone concentration attributable to the proposed
project is then compared against the 8-hr ozone NAAQS to demonstrate the project does not cause or contribute
to a violation of the NAAQS.

According to the 2011 NEI, the total NOx and VOC emissions for counties within 50 km of the Christian County
ozone monitoring site are 38,292 tpy and 106,305 tpy, respectively (refer to Figures 7-4 and 7-5). The worst
case NOx and VOC emissions changes attributable the NGCC project are -534.7 tpy and 201.7 tpy, respectively
(refer to Table 4-1). This GRGS ozone precursor emission data equates a 1.4 percent decrease in NOx emissions
and a 0.19 percent increase in VOC emissions over the current baseline emissions from counties within 50 km of
the Christian County monitor. With a larger percentage decrease in airshed-wide NOx emissions caused by the
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project than the percentage increase in VOC emissions, the proposed NGCC project is more likely to improve
ozone air quality than it is to adversely affect ozone air quality, especially considering the NOx-limited regime
characterizing both the GRGS and Christian County monitor airsheds. Based on this information, the emissions
changes resulting from the NGCC project will not cause or contribute to a violation of the ozone NAAQS.

7.7. ADDITIONAL IMPACTS ANALYSIS

Pursuant to 401 KAR 51:017 Section 13, three additional impacts analyses were performed as part of this PSD
permitting action. These are: 1) a growth analysis, 2) a soil and vegetation analysis, and 3) a visibility analysis.

7.7.1. Growth Analysis

The purpose of the growth analysis is to quantify project associated growth; that is, to predict how much new
growth is likely to occur in order to support the source or modification under review, and then to estimate the
air quality impacts from this growth. Since the GRGS is an existing facility and the proposed project is not
expected to increase full-time employment after the construction phase of the project is completed, the
proposed project is anticipated to have a limited growth impact on Muhlenberg County, Kentucky.
Approximately 500 construction workers are expected to be employed during the approximately 3 year
construction phase of the project. Many of these workers will already reside and conduct business in the region
surrounding the GRGS, and thus would not cause growth-related air quality impacts. While some workers
employed during the construction phase of the project are likely to currently reside outside the region and thus
may commute to the area, any related potential air quality impacts from these out-of-town workers are too
small to be reasonably quantifiable.

7.7.2. Impacts on Soils and Vegetation Analysis

The EPA developed the secondary NAAQS to protect certain air quality related values (i.e., soil and vegetation)
that may not be sufficiently protected by the primary NAAQS. There are no secondary NAAQS for CO; therefore,
to assess soil and vegetation impacts, Significance Analysis impacts were compared against conservative
screening levels provided in the EPA document, A Screening Procedure for the Impacts of Air Pollution Sources on
Plants, Soils, and Animals.156 Screening concentrations for exposure to ambient air concentrations are presented
in Table 3.1 of the EPA Screening Procedure document at 1,800,000 pg/m3 for sensitive soils and vegetation and
18,000,000 ug/m3 for resistant soils and vegetation, both of which are based on weekly average concentrations.
The maximum predicted impact for comparison with these screening thresholds is 11,378 pg/m3. This value
was calculated by conservatively summing the highest 1-hour average model predicted concentration over the
2009-2013 time period (1,892 pg/m3) and a conservatively high estimated background concentration based on
the high second high monitored concentration in the three-year period from 2011 to 2013 (9,486 pg/m3) from
the CO monitor located on 11t Street in Evansville, Indiana (AQS Site ID: 18-163-0022). The maximum 1-hour
average model predicted concentration is used to compare with the weekly average screening thresholds
because no weekly averaging period is available in AERMOD. Additionally, the CO monitor sited in Evansville,
Indiana while located relatively nearby the GRGS is located in a much more urbanized area, with expected
ambient CO concentrations greater than would be expected at the GRGS. For these two reasons, the
concentration provided above for comparison with the screening thresholds is very conservative; thus, there are
no adverse impacts expected on soils or vegetation as a result of the proposed project.

1%6 EpA, Office of Air Quality Planning and Standards, A Screening Procedure for the Impacts of Air Pollution Sources on Plants Soils
and Animals, Research Triangle Park, North Carolina, December 1980.
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7.7.3. Visibility Analysis

The KAR provides no specific prohibitions against visibility impairment other than regulations limiting source
opacity, pursuant to 401 KAR 59:010 Section 3 (1) a, and protecting visibility at federally protected Class I areas,
pursuant to 401 KAR 51:017 Section 14. All existing and proposed sources at the GRGS will now and in the
future maintain compliance with applicable opacity restrictions. Therefore, visibility impairment at any off-site
location would not be expected. In addition, CO, VOCs and GHGs, which are the pollutants for which PSD review
is triggered for this project, are not visibility affecting pollutants; therefore, a detailed Class II area visibility
analysis has not been completed as part of this application.
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8. TOXIC AIR POLLUTANT RISK ASSESSMENT

Kentucky’s narrative air toxics regulation, 401 KAR 63:020, applies to affected facilities which emit or may emit
potentially hazardous or toxic substances (“TAP”) as defined in the regulation, provided that the emissions are
not elsewhere subject to KDAQ regulation. The regulation requires the utmost care and consideration in
handling potentially hazardous or toxic substances and provides for KDAQ evaluation of a facility’s emission
potential and sufficiency of controls and procedures. Although not a requirement of the PSD program, KU has
performed an analysis of the project TAP emissions pursuant to 401 KAR 63:020 as part of this application.

8.1. KENTUCKY AIR TOXICS REGULATION APPLICABILITY

The specific requirements of 401 KAR 63:020 imposed for a given permit action are generally determined on a
case-by-case basis by KDAQ. These requirements are based on several factors, such as TAP emission rates, TAP
emissions source characteristics, and the proximity of major TAP emissions sources to sensitive receptors.
Although KU believes that TAP emissions from the proposed NGCC plant at GRGS are sufficiently low and have
limited toxicity such that a quantitative evaluation of air toxics impacts should not be required for this permit
action, KU proactively chose to complete a supplemental dispersion modeling analysis of all TAP emissions
sources emitted by the proposed project, with the exception of the fire pump and emergency generator engines,
which are elsewhere subject to KDAQ regulation through 40 CFR 63 Subpart ZZZZ. The results of this analysis
demonstrate that no adverse ambient impacts on the health and welfare of humans, animals, and plants are
expected from the maximum calculated TAP emissions from the modified facility.

8.2. AIR TOXICS HUMAN HEALTH RISK ASSESSMENT

Conceptually, a human health risk assessment compares dose-response values for adverse health effects with
the results of an air dispersion model that estimates inhalation exposures of human populations to ambient
concentrations of potentially hazardous air contaminants. Chronic (i.e., long-term) exposures to a specific
pollutant have the potential to lead to both cancerous and non-cancerous effects.

For 401 KAR 63:020, KDAQ has currently deferred to using the chemical-specific data found in the U.S. EPA
Region 9 Regional Screening Level (RSL) Summary Table, if available, as a benchmark for the acceptable
thresholds in their Air Toxics program as described on KDAQ'’s air toxics website.157 158

To characterize possible chronic risks for non-carcinogenic compounds using dispersion model results, a hazard
quotient (HQ) and a total Hazard Index (HI) are calculated. If an individual HQ or cumulative HI is less than the
hazard target level of 1.0 adverse health effects are considered unlikely, even over a lifetime of exposure.15?
However, an HI greater than 1.0 does not necessarily suggest a likelihood of adverse effects. A respiratory HI
greater than 1.0 can be best described as indicating that a potential may exist for adverse health effects which
may indicate the need for further analysis.

To characterize risks associated with carcinogenic compounds, the inhalation unit risk (IUR) by pollutant must
be taken into consideration. The value of risk is unitless and represents a quantitative assessment of cancer
causing potential per concentration of air inhaled, expressed as an upper bound probability that a person may

157 http://air.ky.gov/Pages/AirToxics.aspx

158 U.S. EPA Region 3 Mid-Atlantic Risk Assessment, Risk-Based Screening Table, November 2013 (available at
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm)

19 U.S. EPA Air Toxics Risk Assessment Library Volume 2 - Facility-specific Assessment, Office of Air Quality Planning and
Standards, Research Triangle Park, North Carolina, April 2004, EPA-453-K-04-001B.
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develop cancer over the course of his or her lifetime because of their exposure to that TAP. A typical evaluation
initially assumes a lifetime risk to a healthy adult with constant exposure 8,760 hours per year for 70 years.
Finally, the cumulative impact of all carcinogenic HAP/TAPs is calculated by summing the cancer risk posed by
each individual carcinogenic HAP/TAP. This sum is then compared to a cancer risk range defining the
incremental chance an individual will develop cancer in their lifetime as a result of exposure, which EPA has
established for the purposes of Section 112 residual risk evaluations in the range of one in one million (e.g, 1 x
10-%) to one in ten thousand (e.g., 1 x 10-4).

8.3. CHRONIC RISK ASSESSMENT METHODOLOGY

The chronic risk assessment methodology takes human exposure frequency into account when determining risk
thresholds. The chronic risk thresholds for both non-cancerous and cancerous impacts were assessed for the
maximum impacted receptor outside the facility fenceline.160

As stated above, the chronic non-cancerous individual HQ for each TAP and cumulative HI for all TAPs must be
less than 1.0 in order to demonstrate that no adverse health effects will result. The chronic HQ and HI are
typically calculated using the following equations:

HQ, = ECyg; + RSy
HI=Y HQ

In these equations, HQ; is the chronic hazard quotient for an individual HAP/TAP, ECn¢; is the continuous
inhalation exposure to an individual HAP/TAP based on annual average dispersion modeling results, RSLy¢; is
the non-carcinogenic resident air screening level for an individual HAP/TAP, and HI is the cumulative chronic
hazard index. If the HI falls below 1.0, no adverse impacts are anticipated from the modeled source.

To characterize the risks associated with carcinogenic compounds, annual maximum modeled concentrations
should be directly compared with the appropriate cancerous residential air RSL. The cancerous RSL threshold is
based on the maximum annual concentration that an individual can be exposed to and still maintain an
acceptable cancer risk of less than one in one million. The individual and cumulative cancer risk are typically
calculated using the following equations:

Risk = ECL]. + RS[C].
Risky =2 Risk

In these equestions, Risk; is the individual cancer risk for an individual HAP/TAP expressed as an upper bound
risk of contracting cancer over a lifetime, ECy; is the lifetime estimate of continuous inhalation exposure to an
individual HAP/TAP based on annual average dispersion modeling results, RSL¢ is the cancerous resident air
screening level for an individual HAP/TAP, and Riskr is the total individual cancer risk. Because the resident air
cancer RSL is already normalized to a cancer risk threshold of one in one million, a total risk below 1.0 indicated
no adverse impacts from the modeled source.

Rather than conducting a separate modeling scenario for each emitted TAP where each source would be
modeled at the potential emission rate for the individual TAP considered, KU modeled the cumulative risk
adjusted TAP emission rate from each source for each component of the risk assessment (non-cancer and cancer

160 Note that assessing risk at all receptor locations outside the facility fenceline is conservative, as impacts may be assessed for
the nearest residence to the facility.
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risk assessments). The cumulative risk-adjusted potential emission rate from each emission unit considered in
the non-cancer chronic risk assessment was calculated as follows (refer to Appendix I):

o ERy, [(8/5)/(#g/m*)]= 2ER, /RSLyg (15)
j=1
s Wwhere,
ERy, = Cumulativerisk - adjusted emissionrate for non - cancer chronicrisk assessment [(g/s)/(u( /m3 )]

n = Number of HAP/TAPswith an RSL emitted by emissionunit i
s j=IndividualHAP/TAP]
ER A= Maximum annual average potential emissionrate of HAP/TAPj(g/s)

RSLy¢; = Non - cancer RSL valuefor TAPj

The cumulative risk-adjusted potential emission rate from each emission unit considered in the cancer risk
assessment was calculated as follows (refer to Appendix I):

(e}

+ ERc [(5/5)/ (ug/m")]= TR, /RSl (15)
2

s Wwhere,

ER; = Cumulativerisk - adjusted emissionrate for cancer risk assessment [(g/s]/(u(/m3 ]
n = Number of HAP/TAPswith an RSL emitted by emissionunit i

j = Individual HAP/TAP)j

ERA]_ = Maximum annual average potential emissionrate of HAP/TAPj(g/s)

RSL; = Cancer RSLvalue for TAP ]

8.4. CHRONIC RISK ASSESSMENT RESULTS SUMMARY

The modeling methodologies (e.g., meteorological data, receptor grids, source parameters, buildings, terrain
elevations) described in Section 7 of this application were also used in the risk assessment dispersion modeling
analysis. Refer to Appendix I for the complete TAP emissions inventory for all 401 KAR 63:020 affected TAP
emissions sources associated with the NGCC plant at GRGS.

When risk-adjusted emission rates are modeled in AERMOD, the model output is risk (i.e., a ratio of modeled
concentration to risk threshold) rather than concentration. For example, the maximum annual-average
formaldehyde potential emission rate from the auxiliary boiler is 9.46E-04 g/s and the non-cancer residential air
RSL for formaldehye is 10 ug/m3 which gives a risk-adjusted emission rate of 9.46E-05 (g/s)/(ug/ms3) (refer to
Appendix I). This risk-adjusted emission rate for formaldehyde is then added to the risk-adjusted emission rates
for all other TAPs emitted by the auxiliary boiler with a non-cancer RSL, which gives a cumulative risk-adjusted
emission rate of 1.23E-03 (g/s)/(ng/m3).

Based on this risk-adjusted emission rate approach, Table 8-1 presents the cumulative (where, cumulative
refers to the inclusion of all modeled sources) non-cancer risk results output directly by AERMOD for
comparison against the HI threshold level of 1.0. Table 8-2 presents the cumulative cancer risk results output
directly by AERMOD for comparison against the cancer risk threshold of 1.0. The maximum non-cancer and
cancer risks predicted at an offsite receptor represent only a small fraction of the HI and cancer risk thresholds,
which demonstrates HAP/TAP emissions from the NGCC plant are not expected to pose an adverse risk to
human health and welfare. The risk assessment results presented below are overly conservative in nature and
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therefore provide added assurance that emissions of TAPs from new sources at the GRGS NGCC plant would not
result in an adverse impact. In this analysis, the location of the maximum off-site impact was used to determine
both non-cancerous and cancerous chronic impacts. The maximum impact predicted to occur at a receptor
along the facility property line is an “area” where people are unlikely to spend a significant amount of time.
Since chronic exposures only occur when people are exposed to unacceptable concentrations over a period of
years or longer, it is extremely unlikely that the predicted impacts shown in this analysis will actually be
experienced by any one individual. Also, non-cancer risk assessment, Hls are only determined by summing the
HQs of pollutants that affect the same target organ or physiological system and not by summing the HQs of all
emitted pollutants, as was done in this analysis. The approach used here results in an over estimate of the Hls
and is therefore overly conservative. These conservative results provide an affirmative determination that
potential emissions of HAP/TAPs from the modified facility would not result in impacts that would adversely
affect human health and welfare.

Table 8-1. Non-Cancer Chronic Risk Assessment Results

Averaging Year for Hazard Index Maximum UTM East® UTM North*
Period Met. Data (HI) Threshold Noncancer HI (m) (m)
Annual 2009 0.0081 488,976.10 4,136,109.40

2010 0.0069 489,048.70 4,136,178.20
2011 0.0087 489,048.70 4,136,178.20
2012 0.0094 488,903.50 4,136,040.60
2013 0.0084 488,976.10 4,136,109.40
Max. of 5 Years 1.0 0.0094 488,903.50 4,136,040.60

2 UTM coordinates are in NAD83.

Table 8-2. Cancer Risk Assessment Results

Averaging Year for Cancer Risk Maximum Cancer UTM East® UTM North?
Period Met. Data Threshold Risk (m) (m)
Annual 2009 0.0918 488,605.10 4,134,997.90

2010 0.0883 488,605.10 4,134,997.90
2011 0.0860 488,605.10 4,134,997.90
2012 0.0990 488,605.10 4,134,997.90
2013 0.0883 488,605.10 4,134,997.90
Max. of 5 Years 1.0 0.0990 488,605.10 4,134,997.90

4 UTM coordinates are in NAD83.
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APPENDIX A: FACILITY INFORMATION
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DEP7007Al1

(Continued)

6) OWNER INFORMATION

Note: If the applicant is the owner, write “same as applicant” on the name line.

Name: Same as Applicant

Title: Phone:

Mailing Address:
Company

Street or P.O. Box:

City: State: Zip Code:

List names of owners and officers of your company who have an interest in the company of §% or more.

Name Position (owner, partner, president, CEQ, treasurer, ete.)

None

(attach another sheet if necessary)

7) SIGNATURE BLOCK

I, the undersigned, hereby certify under penalty of law, that I am a responsible official, and that I have personally
examined, and am familiar with, the information submitted in this document and all its attachments. Based on my inquiry
of those individuals with primary responsibility for obtaining the information, I certify that the information is on knowledge
and belief, true, accurate, and complete. 1 am aware that there are significant penalties for submitting false or incomplete

information, including the possibility of fine or imprisonment.

BY: Zfa?&ﬁ?ﬁ/ . 2/28// ¢

(Authori@Signature) (Date)
Ralph Bowling Vice President Power Production
(Typed or Printed Name of Signatory) (Title of Signatory)
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Attachment to Response to AG-1 Question No. 81

Commonwealth of Kentucky Pes

Energy and Environment Cabinet DEP7007A

Department for Environmental Protection INDIRECT HEAT EXCHANGER,
TURBINE, INTERNAL

COMBUSTION ENGINE

DIVISION FOR AIR QUALITY

Emission Point # EU09

Emission Unit# Combustion Turbine #1

1) Type of Unit (Make, Model, Etc.):
Date Installed:
Cost of Unit:
Company's ldentification Code:

2a) Kind of Unit:
2b) Rated Capacity

H class turbine or equivalent

Construction projected to commence in 2015
$80,000,000

EUO09 - Combustion Turbine #1

Gas Turbine for Electricity Generation

1. Fuel input (mmBTU/hr): 2,902
2. Power output (hp): N/A
Power output (MW): 304.56

SECTION 1. FUEL

3) Type of Primary Fuel: C. Natural Gas
4) Secondary Fuel (if any): None
5) Fuel Composition - Primary Fuel

Percent Ash (as received): Negligible
Percent Sulfur (as received): 0.2 gr/scf
Corresponding Heat Content: 997.4 Btu/scf

6) Maximum Annual Fuel Usage Rate:* N/A
* Only if requesting operating limit.

7) Fuel Source or supplier: Natural gas will be supplied via pipeline

8) Maximum Operating Schedule for Unit:*
* Only if requesting operating limit.
Hours/Day: N/A

Days/Week: N/A Weeks/Year: N/A

9) If this unit is multipurpose, describe percent in each use category:

Space Heat: N/A Process Heat: N/A Power: N/A

10) Control options for turbine/IC engine: (3) Selective Catalytic Reduction & (5) Other - Oxidation catalyst

B2 of 222
| Revlett

SECTION Il. COMPLETE ONLY FOR INDIRECT HEAT EXCHANGERS N/A
SECTION IlIlI.
16) Additional Stack Data

A. Aresampling ports provided? Yes

B. Located in accordance with 40 CFR 60? Yes

C. List other units vented to this stack: None

17) Attach manufacturer specifications and guaranteed performance data for the indirect heat exchanger.

Include information concerning fuel input, burners, and combustion chamber dimensions.
N/A

18) Describe fuel transport, storage methods and related dust control measures, including ash disposal and
control.
Fuel Transport is via pipeline. Natural gas produces negligible particulate emissions. Thus, there will be
no control equipment and no ash disposal equipment.

Page 1A of 6 A
(Revised 06/00)
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Commonwealth of Kentucky Pes

Energy and Environment Cabinet DEP7007A

Department for Environmental Protection INDIRECT HEAT EXCHANGER,
TURBINE, INTERNAL

COMBUSTION ENGINE

DIVISION FOR AIR QUALITY

Emission Point # EU10

Emission Unit# Combustion Turbine #2

1) Type of Unit (Make, Model, Etc.):
Date Installed:
Cost of Unit:
Company's ldentification Code:

2a) Kind of Unit:
2b) Rated Capacity

H class turbine or equivalent

Construction projected to commence in 2015
$80,000,000

EU10 - Combustion Turbine #2

Gas Turbine for Electricity Generation

1. Fuel input (mmBTU/hr): 2,902
2. Power output (hp): N/A
Power output (MW): 304.56

SECTION 1. FUEL

3) Type of Primary Fuel: C. Natural Gas
4) Secondary Fuel (if any): None
5) Fuel Composition - Primary Fuel

Percent Ash (as received): Negligible
Percent Sulfur (as received): 0.2 gr/scf
Corresponding Heat Content: 997.4 Btu/scf

6) Maximum Annual Fuel Usage Rate:* N/A
* Only if requesting operating limit.

7) Fuel Source or supplier: Natural gas will be supplied via pipeline

8) Maximum Operating Schedule for Unit:*
* Only if requesting operating limit.
Hours/Day: N/A

Days/Week: N/A Weeks/Year: N/A

9) If this unit is multipurpose, describe percent in each use category:

Space Heat: N/A Process Heat: N/A Power: N/A

10) Control options for turbine/IC engine: (3) Selective Catalytic Reduction & (5) Other - Oxidation catalyst

33 of 222
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SECTION Il. COMPLETE ONLY FOR INDIRECT HEAT EXCHANGERS N/A
SECTION IlIlI.
16) Additional Stack Data

A. Aresampling ports provided? Yes

B. Located in accordance with 40 CFR 60? Yes

C. List other units vented to this stack: None

17) Attach manufacturer specifications and guaranteed performance data for the indirect heat exchanger.

Include information concerning fuel input, burners, and combustion chamber dimensions.
N/A

18) Describe fuel transport, storage methods and related dust control measures, including ash disposal and
control.
Fuel Transport is via pipeline. Natural gas produces negligible particulate emissions. Thus, there will be
no control equipment and no ash disposal equipment.
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INDIRECT HEAT EXCHANGER,

TURBINE, INTERNAL
COMBUSTION ENGINE

DIVISION FOR AIR QUALITY

Emission Point # EU11

Emission Unit # Auxiliary Boiler

1) Type of Unit (Make, Model, Etc.): Cleaver Brooks gas-fired boiler or equivalent
Date Installed: Construction projected to commence in 2015
Cost of Unit: $2,500,000
Company's ldentification Code: EU11 - Auxiliary Boiler

2a) Kind of Unit:
2b) Rated Capacity

1. Fuel input (mmBTU/hr): 99.9
2. Power output (hp): N/A
Power output (MW): N/A

SECTION 1. FUEL

3) Type of Primary Fuel: C. Natural Gas

4) Secondary Fuel (if any): N/A

5) Fuel Composition - Primary Fuel
Percent Ash (as received): Negligible
Percent Sulfur (as received): 0.2 gr/scf
Corresponding Heat Content: 997 Btu/scf

6) Maximum Annual Fuel Usage Rate:* N/A
* Only if requesting operating limit.

7) Fuel Source or supplier: Natural gas will be supplied via pipeline

8) Maximum Operating Schedule for Unit:*
* Only if requesting operating limit.

Hours/Day: N/A Days/Week: N/A Weeks/Year: N/A

9) If this unit is multipurpose, describe percent in each use category:
Space Heat: N/A Process Heat: N/A Power: N/A

SECTION Il. COMPLETE ONLY FOR INDIRECT HEAT EXCHANGERS

14) Natural Gas-Fired Units

Low NOy Burners Yes: No: O
Flue Gas Recirculation Yes: No: O
15) Combustion Air
Draft Natural Q Induced
Forced Pressure 0.6 Ibs/sq.in.
Percent excess air (air supplied in excess of theoretical air) 15.0 %
SECTION III.
16) Additional Stack Data
A. Aresampling ports provided? Yes
B. Located in accordance with 40 CFR 60? Yes
C. List other units vented to this stack: N/A

17) Attach manufacturer specifications and guaranteed performance data for the indirect heat exchanger.
Include information concerning fuel input, burners, and combustion chamber dimensions.

N/A

18) Describe fuel transport, storage methods and related dust control measures, including ash disposal and

control.

Fuel Transport is via pipeline. Natural gas produces negligible particulate emissions. Thus, there will be

no control equipment and no ash disposal equipment.
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Department for Environmental Protection INDIRECT HEAT EXCHANGER,
TURBINE, INTERNAL
DIVISION FOR AIR QUALITY COMBUSTION ENGINE

Emission Point # EU13

Emission Unit # Emergency Generator

1) Type of Unit (Make, Model, Etc.): CAT Standby or equivalent
Date Installed: Construction projected to commence in 2015
Cost of Unit: $300,000
Company's ldentification Code: EU13 - Emergency Generator
2a) Kind of Unit: Industrial Engine
2b) Rated Capacity
1. Fuel input (mmBTU/hr): 7.60
2. Power output (hp): 1,006
Power output (MW):

SECTION 1. FUEL

3) Type of Primary Fuel: H. Diesel (ULSD)

4) Secondary Fuel (if any): None

5) Fuel Composition - Primary Fuel
Percent Ash (as received): Negligible
Percent Sulfur (as received): 0.0015%
Corresponding Heat Content: 134200 Btu/gal

6) Maximum Annual Fuel Usage Rate:* N/A
* Only if requesting operating limit.

7) Fuel Source or supplier: Diesel fuel purchased from local supplier

8) Maximum Operating Schedule for Unit:*
* Only if requesting operating limit.
Hours/Day: * Days/Week: * Weeks/Year: *
*Unit will operate only during emergencies or for testing.
9) If this unit is multipurpose, describe percent in each use category:
Space Heat: N/A Process Heat: N/A Power: N/A

10) Control options for turbine/IC engine: N/A

SECTION Il. COMPLETE ONLY FOR INDIRECT HEAT EXCHANGERS N/A
SECTION IlIlI.
16) Additional Stack Data

A. Are sampling ports provided? N/A

B. Located in accordance with 40 CFR 60? N/A

C. List other units vented to this stack: None

17) Attach manufacturer specifications and guaranteed performance data for the indirect heat exchanger.

Include information concerning fuel input, burners, and combustion chamber dimensions.
N/A

18) Describe fuel transport, storage methods and related dust control measures, including ash disposal and
control.
Fuel will be delivered to the facility via truck and stored in a tank located near the generator. No dust
control measures are needed.
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Department for Environmental Protection INDIRECT HEAT EXCHANGER,
TURBINE, INTERNAL
DIVISION FOR AIR QUALITY COMBUSTION ENGINE

Emission Point # EU14

Emission Unit # Fire Pump Engine

1) Type of Unit (Make, Model, Etc.): Cummins Fire Pump Engine or equivalent
Date Installed: Construction projected to commence in 2015
Cost of Unit: $400,000
Company's ldentification Code: EU14 - Fire Pump Engine

2a) Kind of Unit: Industrial Engine

2b) Rated Capacity
1. Fuel input (mmBTU/hr): 3.56
2. Power output (hp): 542

Power output (MW):

SECTION 1. FUEL

3) Type of Primary Fuel: H. Diesel (ULSD)

4) Secondary Fuel (if any): None

5) Fuel Composition - Primary Fuel
Percent Ash (as received): Negligible
Percent Sulfur (as received): 0.0015%
Corresponding Heat Content: 134200 Btu/gal

6) Maximum Annual Fuel Usage Rate:* N/A
* Only if requesting operating limit.

7) Fuel Source or supplier: Diesel fuel purchased from local supplier

8) Maximum Operating Schedule for Unit:*
* Only if requesting operating limit.
Hours/Day: * Days/Week: * Weeks/Year: *
*Unit will operate only during emergencies or for testing.
9) If this unit is multipurpose, describe percent in each use category:
Space Heat: N/A Process Heat: N/A Power: N/A

10) Control options for turbine/IC engine: N/A

SECTION Il. COMPLETE ONLY FOR INDIRECT HEAT EXCHANGERS N/A
SECTION IlIlI.
16) Additional Stack Data

A. Are sampling ports provided? N/A

B. Located in accordance with 40 CFR 60? N/A

C. List other units vented to this stack: None

17) Attach manufacturer specifications and guaranteed performance data for the indirect heat exchanger.

Include information concerning fuel input, burners, and combustion chamber dimensions.
N/A

18) Describe fuel transport, storage methods and related dust control measures, including ash disposal and
control.
Fuel will be delivered to the facility via truck and stored in a tank located near the generator. No dust
control measures are needed.
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INDIRECT HEAT EXCHANGER,

TURBINE, INTERNAL
COMBUSTION ENGINE

DIVISION FOR AIR QUALITY

Emission Point # EU15

Emission Unit# Fuel Gas Heater

1) Type of Unit (Make, Model, Etc.): GasTech fuel gas heater or equivalent
Date Installed: Construction projected to commence in 2015
Cost of Unit: $700,000
Company's ldentification Code: EU15 - Fuel Gas Heater

2a) Kind of Unit:
2b) Rated Capacity

1. Fuel input (mmBTU/hr): 15.00
2. Power output (hp): N/A
Power output (MW): N/A

SECTION 1. FUEL

3) Type of Primary Fuel: C. Natural Gas

4) Secondary Fuel (if any): N/A

5) Fuel Composition - Primary Fuel
Percent Ash (as received): Negligible
Percent Sulfur (as received): 0.2 gr/scf
Corresponding Heat Content: 997 Btu/scf

6) Maximum Annual Fuel Usage Rate:* N/A
* Only if requesting operating limit.

7) Fuel Source or supplier: Natural gas will be supplied via pipeline

8) Maximum Operating Schedule for Unit:*
* Only if requesting operating limit.

Hours/Day: N/A Days/Week: N/A Weeks/Year: N/A

9) If this unit is multipurpose, describe percent in each use category:
Space Heat: N/A Process Heat: N/A Power: N/A

SECTION Il. COMPLETE ONLY FOR INDIRECT HEAT EXCHANGERS

14) Natural Gas-Fired Units

Low NOy Burners Yes: No: O
Flue Gas Recirculation Yes: O No:
15) Combustion Air
Draft Natural Q Induced
Forced Pressure 0.5 Ibs/sg.in.
Percent excess air (air supplied in excess of theoretical air) 15.0 %

SECTION III.

16) Additional Stack Data

A. Are sampling ports provided?
B. Located in accordance with 40 CFR 60?
C. List other units vented to this stack:

17) Attach manufacturer specifications and guaranteed performance data for the indirect heat exchanger.
Include information concerning fuel input, burners, and combustion chamber dimensions.

N/A

18) Describe fuel transport, storage methods and related dust control measures, including ash disposal and

control.

Fuel Transport is via pipeline. Natural gas produces negligible particulate emissions. Thus, there will be

Yes
Yes
None

no control equipment and no ash disposal equipment.
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MANUFACTURING OR
PROCESSING OPERATIONS

Maximum Operating

Schedule
Emission Continuous (Hours/Day, Days/Week, Process Equipment Date
Unit # Process Description or Batch Weeks/Year) (Make, Model, Etc.) Installed
@) ) @) (4) (®) (6)

Construction

EU12 Cooling Tower N/A 24 hrlday; 7 day/wk; 52 wkiyr Counter-flow mechanical draft projected to
commence

in 2015
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MANUFACTURING OR
PROCESSING OPERATIONS

Maximum Quantity Output
Quantity Input (Specify Units)
Emission List Raw Of Each Raw Material Maximum Hourly Maximum
Unit # Material(s) Used (Specify Units/Hour) Type of Products Rated Capacity Annual
1) Process Description @) (8) See Item 18 (9) See Item 18 (Specify Units) (10a) [ (Specify Units)
EU12 Cooling Tower Heated water 13.20 MMgal/hr Cooled water 13.20 MMgal/hr N/A

*(10a) Rated Capacity of Equipment

(10b) Should be entered only if applicant requests operating restrictions through federally enforceable limitations
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Fuel Composition Fuel Usage Rates Note:
Fuel Type | Rated Burner
Emission for Process Capacity % % Maximum  [Maximum(| ... i?]dicatep s0 by
Unit # Heat (MMBTU/Hour) Sulfur Ash Hourly Annual writing “combined.”
Q) Process Description (1) (12) (13a) (13b) (14a) (14b) (15)
EU12 Cooling Tower N/A N/A N/A N/A N/A N/A N/A

16) Make a complete list of all wastes generated by each process (e.g., wastewater, scrap, rejects, cleanup waste, etc.). List the hourly (or daily) and annual
quantities of each waste and the method of final disposal. (Use a separate sheet of paper, if necessary)

17) IMPORTANT: Submit a process flow diagram. Label all materials, equipment and emission point numbers.

See Appendix A

18) Material Safety Data Sheets with complete chemical compositions are required for each process.

*(14b) Should be entered only if applicant requests operating restrictions through federally enforceable permit conditions.

MSDS can be provided upon request. Information on MSDS are not relevant to regulatory applicability determinations or for emission calculations for the
covered processes.
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Emissions, Stacks, and
Controls Information

Applicant Name: Kentucky Utilities Company/Green River Log #
SECTION I. Emissions Unit and Emission Point Information
Maximum
Operating Parameters Permitted Operating Parameters
Hourly Hourly | Annual
Fuel Operating Annual [ Operating | Operating [ Annual
KyEIS  KyEIS Fuel Fuel Heat Rate Operating Rate Rate | Operating
Source  Process Date HAP scC ScC Ash Sulfur Content Applicable (scc Hours (scc (scc Hours
ID ID  Emission Source Description | Construct | present? Code Units Content Content Ratio™? Regulations Units/hr) (hrslyr) Units/hr) | Unitslyr) | (hrslyr)
. . . NSPS KKKK; 40 CFR 64;
EU09 | 1 ﬁg?;qbfgoz;g::”e - Prggelc;e‘j Y 20100201 MMcf | Neg.  02grainsisct  0.98 40 CFR 72-78; 40 CFR 201 8760  NA | NA | NA
P 96; 401 KAR 51:017
. . . NSPS KKKK; 40 CFR 64;
EU09 | 2 gggbsutztr'&” Turbine #1 - Prgg*f;e‘j Y | 30099999  event = Neg. | 0.2grainsiscf  0.98 40 CFR 72-78; 40 CFR 0.00 0 NA | NA | NIA
P 96; 401 KAR 51:017
. . . NSPS KKKK; 40 CFR 64;
EU09 | 3 \i/‘;ﬁ:”;tﬂumrb'”e - Prgflc;e‘j Y | 30099999  event = Neg. | 0.2grainsiscf  0.98 40 CFR 72-78; 40 CFR 133 39 NA | NA | NIA
P 96; 401 KAR 51:017
. . . NSPS KKKK; 40 CFR 64;
EU0O 4 Egg‘;&o” Turbine #1 - Prgflc;e‘j Y | 30099999  event = Neg. | 0.2grainsiscf ~ 0.98 40 CFR 72-78; 40 CFR 2.00 104 NA | NA | NIA
P 96; 401 KAR 51:017
. . . NSPS KKKK; 40 CFR 64;
EU09 5 gmgﬂf” Turbine #1.- Prgflc;ed Y 39999999  event | Neg. 0.2grainsisct  0.98 40 CFR 72-78: 40 CFR 5.45 48 NA | NA | NA
96; 401 KAR 51:017
Division Use Only: F___ Reviewer Supervisor Page 1 Nof _20 N Revision 6/00
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D) ) PYYR
SECTION|.  Emissions Unit and Emission Point Information AR VIVER
Maximum
Operating Parameters Permitted Operating Parameters
Hourly Hourly | Annual
Fuel Operating Annual [ Operating | Operating [ Annual
KyEIS  KyEIS Fuel Fuel Heat Rate Operating Rate Rate | Operating
Source  Process Date HAP scc scc Ash Sulfur Content Applicable (scc Hours (scc (scc Hours
ID ID  Emission Source Description | Construct | present? Code Units Content Content Ratio™? Regulations Units/hr) (hrslyr) Units/hr) | Unitslyr) | (hrslyr)
. . . NSPS KKKK; 40 CFR 64;
EUL0 | 1 Eg?;qbgsg(’z;:::”e #2- Prggelc;ed Y 20100201 MMcf | Neg. 02grainsisct  0.98 40 CFR 72-78; 40 CFR 2.91 8760  NA | NA | NA
P 96; 401 KAR 51:017
. . . NSPS KKKK; 40 CFR 64;
EUL0 | 2 gglrgt;”;tr't%” Turbine #2 - Prggelc;w Y | 30099999  event = Neg. | 0.2grainsiscf  0.98 40 CFR 72-78; 40 CFR 0.00 0 NA | NA | NIA
P 96; 401 KAR 51:017
. . . NSPS KKKK; 40 CFR 64;
EUL0 | 3 @ZTr:”;t;?uT”rb'”e - Prg'(;c;e‘j Y | 30099999  event = Neg. | 0.2grainsiscf  0.98 40 CFR 72-78; 40 CFR 133 39 NA | NA | NIA
P 96; 401 KAR 51:017
. . . NSPS KKKK; 40 CFR 64;
EUL0 4 Eg?gﬁf” Turbine #2 - Prggelc;e‘j Y | 30099999  event = Neg. | 0.2grainsiscf  0.98 40 CFR 72-78; 40 CFR 2.00 104 NA | NA | NIA
P 96; 401 KAR 51:017
. . . NSPS KKKK; 40 CFR 64;
EUL0 | 5 gmgﬁ?” Turbine #2 - Prgff;e‘j Y | 30099999  event = Neg. | 0.2grainsiscf  0.98 40 CFR 72-78; 40 CFR 5.45 48 NA | NA | NIA
96; 401 KAR 51:017
EUIL 1  Auxiliary Boiler Prggalc;w Y | 10200602 MMcf | Neg.  0.2grainsisct  0.98 NSPS Egc_;oigl KAR 0.10 8760  NA | NA | NA
. Projected
EU12 1 Cooling Tower 2015 N 38500101 | MMgal N/A N/A N/A None 13.20 8,760 N/A N/A N/A
EUI3 | 1  Emergency Generator Prgg’f;ed Y 20200002 Mgal | Neg.  <0.0015% 099  NSPSIIi; NESHAP ZZzZ 006 500 NA  NA | NA
EUL4 1 Fire Pump Engine Prgg’f;ed Y | 20100102 Mgal | Neg. = <0.0015% 099  NSPSII;NESHAPZzzZ 003 500 NA | NA | NA
EUI5 = 1 FuelGas Heater Prgjg’lc;ed Y | 10200602 MMcf | Neg. | 0.2grainsiscf  0.98 NSPS ?9?6121 KAR 0.02 8760  NA | NA | NA

! Based on default AP-42 Section 1.4 natural gas fuel heat content of 1,020 Btu/scf.
2 Based on default AP-42 Table 3.3-1 diesel heating value of 19,300 Btu/lb.
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ﬂ
(continued)
SECTION I.  Emission Units and Emission Point Information (continued
Emission Factors Control Equipment Hourly Hourly (Ib/hr) Emissions Potential Annual (tons/yr) Emissions
KyEIS Uncontrolled Emission Control Rate Uncontrolled | Controlled Annual Rate| Uncontrolled | Controlled
Source  Process Emission Factor Factor Equip. Control Control (scc Unlimited Limited (scc Unlimited Limited
ID ID Pollutant CASH (Ib/SCC Units) Basis # Device Efficiency [  Units/hr) Potential Potential | Allowable | Units/yr)* Potential Potential | Allowable
EU09 Combustion Turbine #1, H Class
1 Normal Operation
co 630-08-0 201 iMucf  Manufacturer emissions ), - Oxidation g 29 64.2 128 N/A 25,486 2814 56.3 NIA
data Catalyst
NOy (asNO,)  10102-44-0 93.6 Ib/MMcf Z";Z”f““”er EMISSIONS o3 SCR 42% 2.9 2723 158.3 N/A 25,486 1,193 693.3 N/A
PMFiterable ~ N/A 2.5 Ib/MMcf Z";Z”fam“rer EMISSIoNS  \ya N/A N/A 2.9 73 N/A N/A 25,486 318 N/A N/A
Total PM/PM,/ issi
0 NiA 5.0 MMt Manufactureremissions N/A N/A 2.9 145 N/A N/A 25,486 635 N/A N/A
PM, 5 data
S0, 7446-09-5 57.1 Ib/MMcf Z";Z”f““”er EMISSIONS — nja N/A N/A 2.9 166.2 N/A N/A 25,486 728.2 N/A N/A
Manufacturer emissions Oxidation
voC N/A 1.3 Ib/MMcf cot 50% 29 38 19 N/A 25,486 16.6 8.3 N/A
data Catalyst
SAM 7664-93-9 2.4 Ib/MMcf Z";Z“fm“rer EMISSIONS — nja N/A N/A 2.9 7.1 N/A N/A 25,486 30.9 N/A N/A
co, 124-38-9 117,372 Ib/MMcf E";Z”famurer EMISSIONS A NIA N/A 29 341,477 NIA N/A 25486 1,495,669 NIA N/A
N,0 10024-97-2 0.2 IbMMcf gﬁgi? SUPRIL, —yyp NIA NIA 29 06 NIA NA 25486 28 NIA NIA
CH, 74-82-8 2.2 /MM iﬂjﬁﬁ? SubpartC, NIA N/A 29 6.4 NIA N/A 25,486 280 N/A N/A
Acetaldehyde  75-07-0 43602 biMMcf  CPA Turbine MACT cop  Qddation g 2.9 0.1 0.1 N/A 25,486 05 03 N/A
database Catalyst
Formaldehyde  50-00-0 02 MMt A Turbine MACT cop  Qudation gy 2.9 0.6 03 N/A 25,486 27 14 N/A
database Catalyst
Propylene Oxide 75-56-9 2902 iMMcf A Turbine MACT cop  Qddation g 2.9 0.1 41E02  NA 25,486 0.4 02 NIA
database Catalyst
Toluene 108-88-3 01 liMucf  EA Turbine MACT cop  oxdaton g 29 0.2 01 NIA 25,486 0.9 04 NIA
database Catalyst
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SECTION I.  Emission Units and Emission Point Information (continued
Emission Factors Control Equipment Hourly Hourly (Ib/hr) Emissions Potential Annual (tons/yr) Emissions
KyEIS Uncontrolled Emission Control Rate Uncontrolled | Controlled Annual Rate| Uncontrolled | Controlled
Source  Process Emission Factor Factor Equip. Control Control (scc Unlimited Limited (scc Unlimited Limited
ID ID Pollutant CASH (Ib/SCC Units) Basis # Device Efficiency [  Units/hr) Potential Potential | Allowable | Units/yr)* Potential Potential | Allowable

Xylene (total)  1330-20-7 01 MMt CPA Turbine MACT cop  Qudation gy 2.9 02 0.1 N/A 25,486 0.8 0.4 NIA

database Catalyst
2 Cold Startup

co 630-08-0 6318 blevent  Manufactureremissions ., Oxidation g, 0 0 0 NIA 0 0 0 NIA
data Catalyst

NO, (asNO;)  10102-44-0 2035 Iblevent E";Z”facmrer EmISSIONs o3 SCR 0 0 0 0 N/A 0 0 0 N/A

PM Filterable ~ N/A 7.9 Iblevent Z";Z”fm“rer EMISSIONS N/A N/A 0 0 N/A N/A 0 0 N/A N/A

Total PM/PM,y/ issi

0 NIA 15.7 Iblevent  Manufactureremissions N/A N/A 0 0 N/A N/A 0 0 N/A N/A

PM, 5 data

S0, 7446-09-5 180.1 Ibfevent E";Z”facmrer EMISSIONS  \ya N/A N/A 0 0 NIA N/A 0 0 N/A N/A

voC NIA 1141 blevent  Manufactureremissions ., Oxidation 0 0 0 NIA 0 0 0 NIA
data Catalyst

SAM 7664-93-9 7.7 Ibfevent Z";Z“fad”rer EMISSIONS  \ya N/A N/A 0 0 N/A N/A 0 0 N/A N/A

co, 124389 187,283 Iblevent gﬁgiis SUPRIL. NIA NIA 0 0 NIA NIA 0 0 NIA NIA

N,0 10024-97-2 04 Ibjevent 0 CFR 98, SubpartC, ) N/A N/A 0 0 NIA N/A 0 0 N/A N/A
Table C-2

CHq 74-82-8 35 Iblevent  J0CFR 98, Subpart €, ) N/A N/A 0 0 N/A N/A 0 0 N/A N/A
Table C-2

Acetaldehyde  75-07-0 01 Iblevent  CrA Turbine MACT cop  Qudation oy 0 0 0 N/A 0 0 0 N/A
database Catalyst

Formaldehyde  50-00-0 08 Iblevent oA Turbine MACT cop  Qddation g 0 0 0 N/A 0 0 0 N/A
database Catalyst

Propylene Oxide 75-56-9 04 Iblevent  CrA Turbine MACT cop  Qudation oy 0 0 0 NIA 0 0 0 NIA
database Catalyst

Toluene 108-88-3 02 Iblevent  CPA Turbine MACT cop  Oxdaton o 0 0 0 N/A 0 0 0 N/A
database Catalyst

Xylene (total)  1330-20-7 02 Iblevent T A Turbine MACT cop  Qddation o 0 0 0 N/A 0 0 0 NIA
database Catalyst

3 Warm Startup
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SECTION|. Emission Units and Emission Point Information (continued TRV VIVER
Emission Factors Control Equipment Hourly Hourly (Ib/hr) Emissions Potential Annual (tons/yr) Emissions
KyEIS Uncontrolled Emission Control Rate Uncontrolled | Controlled Annual Rate| Uncontrolled | Controlled
Source  Process Emission Factor Factor Equip. Control Control (scc Unlimited Limited (scc Unlimited Limited
ID ID Pollutant CASH (Ib/SCC Units) Basis # Device Efficiency [  Units/hr) Potential Potential | Allowable | Units/yr)* Potential Potential | Allowable
co 630-08-0 1250 Ibfevent  anufacturer emissions ), - Oxidation g 13 1,667 833.6 NIA 520 25 163 NIA
data Catalyst
NO (asNO,)  10102-44-0 1489 Iblevent Z";Z”fm“rer EMISsIons — ¢o3 SCR 0 13 1985 1985 N/A 52.0 39 3.9 N/A
PMFiterable ~ N/A 5.4 I/event Z";Z”fam“rer EMISSIONS  \ya N/A N/A 13 73 N/A N/A 520 0.1 N/A N/A
Total PM/PM,/ issi
0 NiA 109 Iblevent  Manufactureremissions N/A N/A 13 145 N/A N/A 52.0 0.3 N/A N/A
PM, 5 data
S0, 7446-09-5 124.7 Iblevent Z";g”fm“rer EMISSIONS — nja N/A N/A 13 166.2 N/A N/A 52.0 32 N/A N/A
Manufacturer emissions Oxidation
voC N/A 1419 Ibjevent cot 20% 13 1892 1513 N/A 520 37 30 NIA
data Catalyst
SAM 7664-93-9 5.3 Iblevent Z";Z”f““”er EMISSIONS  nja N/A N/A 13 7.1 N/A N/A 52.0 0.1 N/A N/A
co, 124-38-9 121,876 Ib/event igjgzig SubpartC, N/A N/A 13 162,502 NIA N/A 520 3,169 N/A N/A
N,0 10024-97-2 0.2 Iblevent gﬁgz? SUBPRIL. NIA NIA 13 03 NIA NIA 520  59E03 NIA NIA
CH, 74-82-8 23 lblevent 10 CFR98, Subpart €, -\ N/A N/A 13 30 NIA N/A 520 0.1 N/A N/A
Table C-2
Acetaldehyde  75-07-0 6.5 Iblevent T/ Turbine MACT cop  Qddation g 13 8.7 6.9 N/A 520 02 0.1 N/A
database Catalyst
Formaldehyde  50-00-0 36.6 Iblevent L A Turbine MACT cop  Qudation o 13 488 39.0 N/A 520 10 0.8 N/A
database Catalyst
Propylene Oxide 75-56-9 43 blevent A Turbine MACT cop  Qddation g 13 538 46 NIA 520 0.1 0.1 NIA
database Catalyst
Toluene 108-88-3 103 Iblevent  C-A Turbine MACT cop  oxdaton g 13 137 110 NIA 520 03 0.2 NIA
database Catalyst
Xylene (total)  1330-20-7 0.8 Iblevent T/ Turbine MACT cop  Qddation g 13 13.1 105 NIA 520 03 0.2 NIA
database Catalyst
4 Hot Startup
co 630-08-0 1240 Ibfevent  Vanufacturer emissions ), - Oxidation g 20 2.481 1,240 NIA 208.0 1290 645 NIA
data Catalyst
NOy (asNO,)  10102-44-0 107.9 Iblevent Z";Z”fm“rer EMISsIons — ¢o3 SCR 0 2.0 2157 215.7 N/A 208.0 112 1.2 N/A
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SECTION I.  Emission Units and Emission Point Information (continued
Emission Factors Control Equipment Hourly Hourly (Ib/hr) Emissions Potential Annual (tons/yr) Emissions
KyEIS Uncontrolled Emission Control Rate Uncontrolled | Controlled Annual Rate| Uncontrolled | Controlled
Source  Process Emission Factor Factor Equip. Control Control (scc Unlimited Limited (scc Unlimited Limited
ID ID Pollutant CASH (Ib/SCC Units) Basis # Device Efficiency [  Units/hr) Potential Potential | Allowable | Units/yr)* Potential Potential | Allowable
PMFiterable ~ N/A 36 Ib/event Z";Z”fam“rer EMISSIONS  \ya N/A N/A 2.0 73 N/A N/A 2080 0.4 N/A N/A
Total PM/PM,/ issi
0 NiA 7.3 Iblevent  Manufactureremissions N/A N/A 2.0 145 N/A N/A 208.0 0.8 N/A N/A

PM, 5 data

S0, 7446-09-5 83.1 Ib/event Z";g”fm“rer EMISSIONS — nja N/A N/A 2.0 166.2 N/A N/A 208.0 8.6 N/A N/A
Manufacturer emissions Oxidation

voc N/A 1413 Iblevent co1 20% 2.0 2826 2261 N/A 2080 147 118 NIA
data Catalyst

SAM 7664-93-9 35 Iblevent Z";Z”f““”er EMISSIONS — nja N/A N/A 2.0 7.1 N/A N/A 208.0 0.4 N/A N/A

co, 124-38-9 72,822 Iblevent igjgzig SubpartC, N/A N/A 2.0 145,644 N/A N/A 2080 7573 N/A N/A

N,0 10024-97-2 0.1 Iblevent gﬁgz? SUPRIL, —yyp NIA NIA 20 03 NIA NIA 2080  14E02 NIA NIA

CH, 74-82-8 1.4 Iblevent igjeFEgg SubpartC, -y N/A N/A 2.0 27 N/A N/A 208.0 01 N/A N/A

Acetaldehyde  75-07-0 43 blevent A Turbine MACT cop  Qddation g 2.0 8.7 6.9 N/A 2080 05 0.4 N/A
database Catalyst

Formaldehyde  50-00-0 204 blevent T A Turbine MACT cop  Qudation o 2.0 488 39.0 N/A 2080 25 2.0 NIA
database Catalyst

Propylene Oxide 75-56-9 29 Iblevent  C-A Turbine MACT cop  Qddation g 2.0 538 46 NIA 2080 03 02 NIA
database Catalyst

Toluene 108-88-3 6.9 Iojevent T Turbine MACT cop  Qudation o 2.0 137 11.0 N/A 2080 07 0.6 NIA
database Catalyst

Xylene (total)  1330-20-7 6.6 Iblevent T Turbine MACT cop  Qddation g 2.0 13.1 105 NIA 2080 07 05 NIA
database Catalyst

5 Shutdown

co 630-08-0 846.0 Iblevent  Manufactureremissions ., Oxidation g, 55 4,615 2,307 N/A 260.0 1100 55.0 N/A
data Catalyst

NOy (asNO,)  10102-44-0 51.0 Ib/event E";Z”facmrer EMISSIONS o3 SCR 0 55 278.2 2782 N/A 260.0 6.6 6.6 N/A

PM Filterable  N/A 13 Iblevent Z";Z”fm“rer EMISSIONS — nja N/A N/A 55 73 N/A N/A 260.0 0.2 N/A N/A
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SECTION I.  Emission Units and Emission Point Information (continued
Emission Factors Control Equipment Hourly Hourly (Ib/hr) Emissions Potential Annual (tons/yr) Emissions
KyEIS Uncontrolled Emission Control Rate Uncontrolled | Controlled Annual Rate| Uncontrolled | Controlled
Source  Process Emission Factor Factor Equip. Control Control (scc Unlimited Limited (scc Unlimited Limited
ID ID Pollutant CASH (Ib/SCC Units) Basis # Device Efficiency [  Units/hr) Potential Potential | Allowable | Units/yr)* Potential Potential | Allowable
Total PM/PM,/ issi
oa 9 NA 27 lblevent  Manufacturer emissions N/A N/A 55 145 NIA N/A 260.0 03 N/A N/A
PM, 5 data
S0, 7446-09-5 305 Iblevent E";Z”facmrer EMISSIONS /A N/A N/A 55 1662 NIA N/A 260.0 40 N/A N/A
Manufacturer emissions Oxidation
voc N/A 97.0 Iblevent col 20% 55 520.1 4233 N/A 260.0 126 101 NIA
data Catalyst
SAM 7664-93-9 1.3 Iblevent Z";Z“facmrer EMISSIONS N/A N/A 55 71 NIA N/A 260.0 0.2 N/A N/A
Co, 124-38-9 24,644 Iblevent igtieFEiS SubpartC, N/A N/A 55 134,420 NIA N/A 260.0 3,204 N/A N/A
N,0 10024-97-2 4.8E-02 Ibfevent igtieFEZB SubpartC, N/A N/A 55 03 NIA N/A 260.0 6.2E-03 N/A N/A
CH, 74-82-8 05 Iblevent igtieFEZB SUBPRILE. NIA NIA 55 26 NIA NIA 2600 01 NIA NIA
Acetaldehyde  75-07-0 16 Iblevent  C-A Turbine MACT cop  Qddation oy 55 8.7 6.9 N/A 2600 02 0.2 NIA
database Catalyst
Formaldehyde  50-00-0 8.9 Ibjevent T~ A Turbine MACT cop  Qddation o 55 488 39.0 N/A 2600 12 0.9 NIA
database Catalyst
Propylene Oxide 75-56-9 11 Iblevent  CPA Turbine MACT cop  Qddation oy 55 58 46 NIA 2600 0.1 0.1 NIA
database Catalyst
Toluene 108-88-3 25 lblevent  C-A Turbine MACT cop  Oxdaton o 55 137 11.0 NIA 260.0 03 03 NIA
database Catalyst
Xylene (total)  1330-20-7 24 Iblevent  E-A Turbine MACT cop  Qddation oy 55 13.1 105 NIA 2600 03 03 N/A
database Catalyst
EU10 Combustion Turbine #2, H Class
1 Normal Operation
co 630-08-0 221 MM Manufactureremissions -, Oxidation g0, 2.9 64.2 128 NA 25486 2814 56.3 N/A
data Catalyst
NOX (as NO2)  10102-44-0 93.6 Ib/MMcf Z";Z“fad“rer EMISSIONS o4 SCR 42% 2.9 2723 158.3 NA 25486 1,193 693.3 NIA
PM Filterable ~ N/A 2.5 Ib/MMcf Z";Z“fad“rer EMISSIONS — nja N/A N/A 2.9 73 N/A NA 25486 318 N/A N/A
Total PMIPML0/ | N/A 5.0 Ib/MMcf Z";Z”facmrer EMISSIONS  y/a N/A N/A 2.9 145 N/A NA 25486 635 N/A N/A
502 7446-09-5 57.1 Ib/MMcf Z";Z”fam“rer EMISSIONS — \ja N/A N/A 2.9 166.2 N/A NA 25486 728.2 N/A N/A
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SECTION I.  Emission Units and Emission Point Information (continued
Emission Factors Control Equipment Hourly Hourly (Ib/hr) Emissions Potential Annual (tons/yr) Emissions
KyEIS Uncontrolled Emission Control Rate Uncontrolled | Controlled Annual Rate| Uncontrolled | Controlled
Source  Process Emission Factor Factor Equip. Control Control (scc Unlimited Limited (scc Unlimited Limited
ID ID Pollutant CASH (Ib/SCC Units) Basis # Device Efficiency [  Units/hr) Potential Potential | Allowable | Units/yr)* Potential Potential | Allowable

voc N/A 13 oMM Manufactureremissions ., - Oxidation g, 2.9 38 19 NA 25486 166 8.3 N/A
data Catalyst

SAM 7664-93-9 2.4 Ib/MMcf Z";Z“fad“rer EMISSIONS  \ja N/A N/A 2.9 7.1 N/A NA 25486 30.9 N/A N/A

co2 124-38-9 117,372 Ib/MMcf Z";Z“fad“rer EMISSIONS  \ja N/A N/A 2.9 341,477 N/A NA 25486 1495669 N/A N/A

N20 10024-97-2 0.2 Ib/MMcf ﬁgﬁgzig SUBPRIL, - yya NIA NIA 29 06 NIA NA 25486 28 NIA NIA

CHa 74828 22 et 30 CPR OB SUPRILC, gy NIA N/A 29 64 NIA NA 25486 280 N/A N/A

Acetaldehyde  75-07-0 43602 MMt JOCFR98,SubpantC, ) Oxidation g 2.9 0.1 0.1 NA 25486 05 03 NIA
Table C-2 Catalyst

Formaldehyde  50-00-0 02 biMucf  EPA Turbine MACT cop  Oxdaton g 2.9 0.6 03 NA 25486 27 14 NIA
database Catalyst

Propylene Oxide 75-56-9 29602 IiMMcf A Turbine MACT cop  Qudation gy 2.9 0.1 41E02 NA 25486 0.4 0.2 N/A
database Catalyst

Toluene 108-88-3 01 MM A Turbine MACT cop  Oxdaton g 2.9 02 0.1 NA 25486 0.9 0.4 N/A
database Catalyst

Xylene (total)  1330-20-7 01 iMucf  EPA Turbine MACT cop  OXdaton g 29 02 0.1 NA 25486 0.8 0.4 NIA
database Catalyst

2 Cold Startup

co 630-08-0 6318 Iblevent  Manufaclureremissions ., Oxidaton g, 0 0 0 N/A 0 0 0 N/A
data Catalyst

NOX (asNO2)  10102-44-0 2035 Iblevent Z";Z“fad“rer EMISSIONS o4 SCR 0 0 0 0 NIA 0 0 0 NIA

PM Filterable ~ N/A 7.9 Iblevent Z";Z“fa““rer EMISSIONS — nja N/A N/A 0 0 N/A N/A 0 0 N/A N/A

Total PMIPML0/ | N/A 15.7 Ib/event Z";Z”fam“rer EMISSIoNS  /a N/A N/A 0 0 N/A N/A 0 0 N/A N/A

502 7446-09-5 180.1 Ib/event Z";Z“fam“rer EMISSIONS  \ja N/A N/A 0 0 N/A N/A 0 0 N/A N/A

voc NIA 1141 Iblevent  Manufactureremissions ., - Oxidation ., 0 0 0 N/A 0 0 0 N/A
data Catalyst
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SECTION I. Emission Units and Emission Point Information (continued
Emission Factors Control Equipment Hourly Hourly (Ib/hr) Emissions Potential Annual (tons/yr) Emissions
KyEIS Uncontrolled Emission Control Rate Uncontrolled | Controlled Annual Rate| Uncontrolled | Controlled
Source  Process Emission Factor Factor Equip. Control Control (scc Unlimited Limited (scc Unlimited Limited
ID ID Pollutant CASH (Ib/SCC Units) Basis # Device Efficiency [  Units/hr) Potential Potential | Allowable | Units/yr)* Potential Potential | Allowable

SAM 7664-93-9 7.7 Iblevent Z";Z”facmrer EMISSIONS iy NIA NIA 0 0 NIA N/A 0 0 N/A NIA

co2 124389 187,283 Iblevent i‘;ﬁgi? SUBPILe. NIA NIA 0 0 NIA NIA 0 0 NIA NIA

N20 10024-97-2 04 Ibfevent 20 CFR 98, SubpartC, ) NIA NIA 0 0 NIA N/A 0 0 N/A N/A
Table C-2

CH4 74-82-8 35 Ibfevent -0 CFR 98, SubpartC, ) N/A N/A 0 0 N/A N/A 0 0 N/A N/A
Table C-2

Acetaldehyde  75-07-0 01 Ibfevent =V A Turbine MACT cop  Oxdaton o 0 0 0 N/A 0 0 0 N/A
database Catalyst

Formaldehyde  50-00-0 08 Ifevent TV A Turbine MACT cop  Oxdaton o 0 0 0 NIA 0 0 0 NIA
database Catalyst

Propylene Oxide 75-56-9 01 Iblevent  CrA Turbine MACT cop  Qudation g 0 0 0 N/A 0 0 0 N/A
database Catalyst

Toluene 108-88-3 02 Ibfevent CVATurbine MACT cop  Oxdaton o 0 0 0 NIA 0 0 0 N/A
database Catalyst

Xylene (total)  1330-20-7 02 Ibfevent EVATurbine MACT cop  OXdaton o 0 0 0 NIA 0 0 0 NIA
database Catalyst

3 Warm Startup

co 630-08-0 1,250 Ibfevent  Vanufacturer emissions ., - Oxidation g 13 1,667 833.6 NIA 520 25 163 NIA
data Catalyst

NOX (as NO2)  10102-44-0 1489 Iblevent Z";Z“fad“rer EMISSIONS o4 SCR 0 13 1985 1985 N/A 520 39 3.9 NIA

PMFiterable ~ N/A 5.4 Ib/event Z";Z”fam“rer EMISSIONS /A N/A N/A 13 73 N/A N/A 520 0.1 N/A N/A

Total PMIPM10/ | NIA 10.9 Ibfevent Z";Z”facmrer EMISSIONS — \ja NIA N/A 13 145 NIA N/A 520 03 N/A N/A

502 7446-09-5 124.7 Iblevent Z";Z”fam“rer EMISSIONS — \y/a N/A N/A 13 166.2 N/A N/A 520 32 N/A N/A

voC NIA 1419 Ibfevent  Manufacturer emissions ., - Oxidation 13 1892 1513 NIA 52.0 37 30 N/A
data Catalyst

SAM 7664-93-9 5.3 Ib/event Z";Z“fam“rer EMISSIONS — \y/a N/A N/A 13 71 N/A N/A 520 0.1 N/A N/A

co2 124389 121,876 ojevent 0 PR %% SUORAC gy NIA N/A 13 162,502 NIA NA 520 3,169 N/A N/A

N20 10024-97-2 02 Ilevent 30 TR OB SUPAIC 0 NIA N/A 13 03 NIA NA 520 5.9E-03 N/A NIA

CH4 74-82-8 2.3 Iblevent igsgﬁgg Subpart G, \ya NIA N/A 13 30 NIA NIA 520 0.1 N/A N/A
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SECTION I.  Emission Units and Emission Point Information (continued
Emission Factors Control Equipment Hourly Hourly (Ib/hr) Emissions Potential Annual (tons/yr) Emissions
KyEIS Uncontrolled Emission Control Rate Uncontrolled | Controlled Annual Rate| Uncontrolled | Controlled
Source  Process Emission Factor Factor Equip. Control Control (scc Unlimited Limited (scc Unlimited Limited
ID ID Pollutant CASH (Ib/SCC Units) Basis # Device Efficiency [  Units/hr) Potential Potential | Allowable | Units/yr)* Potential Potential | Allowable

Acetaldehyde  75-07-0 6.5 lblevent A Turbine MACT cop  Oxdaton o 13 8.7 6.9 N/A 520 0.2 0.1 NIA
database Catalyst

Formaldehyde  50-00-0 366 Iblevent T~ Turbine MACT cop  Oxdaton o 13 488 39.0 NIA 520 10 0.8 NIA
database Catalyst

Propylene Oxide 75-56-9 43 Ibfevent CVATurbine MACT cop  Oxdaton o 13 58 46 NIA 520 0.1 0.1 NIA
database Catalyst

Toluene 108-88-3 103 Iblevent  C-A Turbine MACT cop  Qudation oy 13 137 110 N/A 52.0 03 0.2 N/A
database Catalyst

Xylene (total)  1330-20-7 0.8 Iblevent A Turbine MACT cop  Oxdaton o 13 13.1 105 NIA 520 03 02 NIA
database Catalyst

4 Hot Startup

co 630-08-0 1,240 Iblevent  Manufactureremissions ., - Oxidation g, 2.0 2,481 1,240 N/A 208.0 129.0 64.5 N/A
data Catalyst

NOX (as NO2)  10102-44-0 107.9 Iblevent Z";Z“fad“rer EMISSIONS o4 SCR 0 2.0 2157 2157 N/A 208.0 112 112 NIA

PM Filterable  N/A 3.6 Iblevent Z";Z”fam“rer EMISSIONS  nja N/A N/A 2.0 73 N/A N/A 208.0 0.4 N/A N/A

Total PMIPML0/ | N/A 7.3 Ib/event Z";Z”facwrer EMISSIONS  y/a N/A N/A 2.0 145 N/A N/A 208.0 0.8 N/A N/A

502 7446-09-5 83.1 Ib/event Z";Z”facwrer EmISsIons — yja N/A N/A 2.0 166.2 N/A N/A 208.0 8.6 N/A N/A

voc N/A 1413 Iblevent  Manufactureremissions ., - Oxidation ., 2.0 2826 2261 N/A 208.0 147 118 N/A
data Catalyst

SAM 7664-93-9 35 Iblevent Z";Z”facmrer EMISSIONS  \ja N/A N/A 2.0 7.1 N/A N/A 208.0 0.4 N/A N/A

co2 124-38-9 72,822 Ievent 0 0 0 SUOPATE g NIA N/A 20 145,644 NIA NA 2080 7573 N/A N/A

N20 10024-97-2 01 Ilevent 30 TR OB SUOPRILC, -y NIA N/A 20 03 NIA NA 2080 14E-02 N/A N/A

CH4 74-82-8 1.4 Iblevent igjgzgg SubpartC, NIA NIA 20 27 NIA N/A 208.0 01 N/A NIA

Acetaldehyde  75-07-0 43 Ibfevent CVATurbine MACT cop  Oxdaton o 2.0 8.7 6.9 N/A 208.0 05 0.4 N/A
database Catalyst

Formaldehyde  50-00-0 244 blevent U A Turbine MACT cop  Qudation g 2.0 4838 39.0 N/A 208.0 25 2.0 N/A
database Catalyst

Propylene Oxide 75-56-9 29 Iblevent = A Turbine MACT cop  Oxdaton o 2.0 58 46 N/A 208.0 03 02 NIA
database Catalyst

Toluene 108-88-3 6.9 Iblevent A Turbine MACT cop  Qddation g 2.0 137 11.0 N/A 208.0 07 0.6 NIA
database Catalyst
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D | PPN

PANVA S LV 9

SECTION I.  Emission Units and Emission Point Information (continued
Emission Factors Control Equipment Hourly Hourly (Ib/hr) Emissions Potential Annual (tons/yr) Emissions
KyEIS Uncontrolled Emission Control Rate Uncontrolled | Controlled Annual Rate| Uncontrolled | Controlled
Source  Process Emission Factor Factor Equip. Control Control (scc Unlimited Limited (scc Unlimited Limited
ID ID Pollutant CASH (Ib/SCC Units) Basis # Device Efficiency [  Units/hr) Potential Potential | Allowable | Units/yr)* Potential Potential | Allowable
Xylene (total)  1330-20-7 6.6 lblevent A Turbine MACT cop  Oxdaton o 20 131 105 NIA 208.0 07 05 NIA
database Catalyst
5 Shutdown
co 630-08-0 846.0 Iblevent  Manufaclureremissions ., - Oxidation g, 55 4,615 2,307 N/A 260.0 1100 55.0 N/A
data Catalyst
NOX (as NO2)  10102-44-0 51.0 Iblevent Z";Z“fad“rer EMISSIONS o4 SCR 0 55 278.2 2782 N/A 260.0 6.6 6.6 NIA
PM Filterable ~ N/A 13 Iblevent Z";Z”fam“rer EMISSIONS  \ja N/A N/A 55 73 N/A N/A 260.0 0.2 N/A N/A
Total PMIPML0/ | N/A 2.7 Iblevent Z";Z”facwrer EMISSIONS  y/a N/A N/A 55 145 N/A N/A 260.0 0.3 N/A N/A
502 7446-09-5 305 Ib/event Z";Z”facwrer EmISsIons — yja N/A N/A 55 166.2 N/A N/A 260.0 40 N/A N/A
voc N/A 97.0 Iblevent  Manufactureremissions ., - Oxidation ), 55 520.1 4233 N/A 260.0 126 10.1 N/A
data Catalyst
SAM 7664-93-9 13 Iblevent Z";Z”facmrer EMISSIONS — nja N/A N/A 55 7.1 N/A N/A 260.0 0.2 N/A N/A
co2 124-38-9 20604 Ioevent T 0 0 SUOPATE g NIA N/A 55 134,420 NIA NA 2600 3,204 N/A N/A
N20 1006972 48E02 blevent 10 TR OV SUOPRTC NIA N/A 55 03 NIA NA 2600 6.26:03 N/A N/A
CH4 74-82-8 0.5 Ibfevent igjgzgg Subpart €, \ya NIA NIA 55 26 NIA N/A 260.0 01 N/A NIA
Acetaldehyde  75-07-0 16 lblevent = A Turbine MACT cop  Oxdaton o 55 8.7 6.9 N/A 260.0 02 02 N/A
database Catalyst
Formaldehyde  50-00-0 8.9 Iblevent T/ Turbine MACT cop  Qudation g 55 488 39.0 N/A 260.0 12 0.9 N/A
database Catalyst
Propylene Oxide 75-56-9 11 lblevent  C-A Turbine MACT cop  Oxdaton o 55 58 46 N/A 260.0 0.1 0.1 NIA
database Catalyst
Toluene 108-88-3 25 Iblevent  E-A Turbine MACT cop  Qddation 55 137 11.0 N/A 260.0 03 03 NIA
database Catalyst
Xylene (total)  1330-20-7 24 Iblevent  E"A Turbine MACT cop  Qddation g 55 131 105 NA 2600 03 03 NIA
database Catalyst
EU11 Auxiliary Boiler
1 Natural Gas Combustion
co 630-08-0 74.8 IbMMcf (’;’szmurer EMISSIONS NIA N/A 0.1 75 NIA N/A 877.4 28 N/A N/A
NOy (asNO,)  10102-44-0 35.9 Ib/MMcf Z’szmurer EMISSIONS — \ja NIA N/A 0.1 36 NIA N/A 877.4 158 N/A N/A
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PANVA S LV 9

SECTION I.  Emission Units and Emission Point Information (continued
Emission Factors Control Equipment Hourly Hourly (Ib/hr) Emissions Potential Annual (tons/yr) Emissions
KyEIS Uncontrolled Emission Control Rate Uncontrolled | Controlled Annual Rate| Uncontrolled | Controlled
Source  Process Emission Factor Factor Equip. Control Control (scc Unlimited Limited (scc Unlimited Limited
ID ID Pollutant CASH (Ib/SCC Units) Basis # Device Efficiency [  Units/hr) Potential Potential | Allowable | Units/yr)* Potential Potential | Allowable

PM NIA 7.0 IbMMcf Z";Z”fam“rer BMISSIONS Ny NIA NIA 01 07 NIA NIA 877.4 31 NIA NIA
PMyo N/A 7.0 Ib/MMcf  Assumed equal to PM N/A N/A N/A 0.1 0.7 N/A N/A 8774 31 N/A N/A
PM, 5 N/A 7.0 Ib/MMcf  Assumed equal to PM N/A N/A N/A 0.1 0.7 N/A N/A 8774 31 N/A N/A
S0, 7446095 3.0 Ib/MMcf Z";Z”fam“rer EMISSIONS Ny NIA NIA 01 03 NIA N/A 877.4 13 N/A N/A
VOC N/A 5.5 Ib/MMcf  AP-42 Section 1.4 N/A N/A N/A 0.1 0.6 N/A N/A 8774 24 N/A N/A
co, 124389 116,584 Ib/MMcf ﬁgﬁfzgf SUBPRIL, NIA NIA 01 11,677 NIA NIA 8774 51146 NIA NIA
N,0 10024-97-2 0.2 Ib/MMcf igbclgggg SUBPRIL, —yyn NIA NIA 01 22602 NIA NIA 8774 01 NIA NIA
CH,Q 74828 2.2 IbMMcf igﬁgzgg SUBPRIL, NIA NIA 01 0.2 NIA NIA 8774 10 NIA NIA
Benzene 71-43-2 2.1E-03 Ib/MMcf  AP-42 Section 1.4 N/A N/A N/A 0.1 2.1E-04 N/A N/A 8774 9.2E-04 N/A N/A
Formaldehyde  50-00-0 0.1 Ib/MMcf  AP-42 Section 1.4 N/A N/A N/A 0.1 7.5E-03 N/A N/A 877.4 3.3E-02 N/A N/A
Hexane 110-54-3 1.8 Ib/MMcf  AP-42 Section 1.4 N/A N/A N/A 0.1 0.2 N/A N/A 8774 0.8 N/A N/A
Nickel 7440-02-0 2.1E-03 Ib/MMcf  AP-42 Section 1.4 N/A N/A N/A 0.1 2.1E-04 N/A N/A 8774 9.2E-04 N/A N/A
Toluene 108-88-3 3.4E-03 Ib/MMcf  AP-42 Section 1.4 N/A N/A N/A 0.1 3.4E-04 N/A N/A 877.4 1.5E-03 N/A N/A
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D) ) PYYR
SECTION|. Emission Units and Emission Point Information (continued TRV VIVER
Emission Factors Control Equipment Hourly Hourly (Ib/hr) Emissions Potential Annual (tons/yr) Emissions
KyEIS Uncontrolled Emission Control Rate Uncontrolled | Controlled Annual Rate| Uncontrolled | Controlled
Source  Process Emission Factor Factor Equip. Control Control (scc Unlimited Limited (scc Unlimited Limited
ID ID Pollutant CASH (Ib/SCC Units) Basis # Device Efficiency [  Units/hr) Potential Potential | Allowable | Units/yr)* Potential Potential | Allowable
EU12 Cooling Tower
1 Fugitive Emissions
PM N/A 3.9E-02 Ib/MMgal Design Information N/A N/A N/A 132 05 N/A NA 115632 23 N/A N/A
PMy N/A 2.8E-02 Ib/MMgal  Design Information N/A N/A N/A 132 0.4 N/A NA 115632 16 N/A N/A
PM,s N/A 8.7E-05 Ib/MMgal Design Information N/A N/A N/A 132 1.1E-03 N/A NA 115632 5.0E-03 N/A N/A
EU13 Emergency Generator
1  Diesel Fuel Combustion (ULSD)
co 630-08-0 9.8 Ib/Mgal (’;’szmurer EMISSIONS — \ya N/A N/A 0.1 06 N/A N/A 28.3 0.1 N/A N/A
NOy (asNO,)  10102-44-0 205.6 Ib/Mgal Z’Zg”fmurer EMISSIONS — \ya N/A N/A 0.1 116 N/A N/A 283 2.9 N/A N/A
PM N/A 0.8 Ib/Mgal (’;’szmurer EMISSIONS — \/a N/A N/A 0.1 4.7E-02 N/A N/A 28.3 12E-02 N/A N/A
PMy N/A 08 IbMgal  AssumedequaltoPM N/ N/A N/A 0.1 4TE02 N/A N/A 283 12602 N/A N/A
PM,s N/A 08 IbMgal  AssumedequaltoPM N/ N/A N/A 0.1 4TE02 N/A N/A 283 12602 N/A N/A
S0, 7446-09-5 0.2 Ib/Mgal zﬂoﬁmm fuel sulfur N/A N/A N/A 0.1 12E-02 N/A N/A 283 3.0E-03 N/A N/A
VOC (NMHC)  NIA 12 IbiMgal (’;’zzumwrer EMISSIONS  \ya N/A N/A 0.1 0.1 N/A N/A 28.3 1.7E-02 N/A N/A
Co, 124-38-9 21,883 Ib/Mgal igtieFEiS Subpart €, ya N/A N/A 0.1 1,239 N/A N/A 283 309.8 N/A N/A
N0 10024-97-2 0.2 IbiMgal igﬁgﬁgs Subpart €, ya N/A N/A 0.1 1.0E-02 N/A N/A 283 2.5E-03 N/A N/A
CH, 74-82-8 0.9 IbiMgal igtieFEZB Subpart €, ya N/A N/A 0.1 0.1 N/A N/A 283 1.3E-02 N/A N/A
Benzene 71432 0.1 IbMgal  AP-42 Section 3.4 N/A N/A N/A 0.1 5.9E-03 N/A N/A 283 15E-03 N/A N/A
Formaldehyde ~ 50-00-0 11E-02 biMgal  AP-42 Section 3.4 N/A N/A N/A 0.1 6.0E-04 N/A N/A 283 15E-04 N/A N/A
Naphthalene  91-20-3 17E-02 IbiMgal  AP-42 Section 3.4 N/A N/A N/A 0.1 9.9E-04 N/A N/A 283 2.5E-04 N/A N/A
Toluene 108-88-3 3.8E-02 Ib/Mgal  AP-42 Section 3.4 N/A N/A N/A 0.1 2.1E-03 N/A N/A 283 5.3E-04 N/A N/A
Xylene (Total) ~ 1330-20-7 2.6E-02 Ib/Mgal  AP-42 Section 3.4 N/A N/A N/A 0.1 15E-03 N/A N/A 283 3.7E-04 N/A N/A
EU14 Fire Pump Engine
1  Diesel Fuel Combustion (ULSD)
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D) ) PYYR
SECTION|. Emission Units and Emission Point Information (continued TRV VIVER
Emission Factors Control Equipment Hourly Hourly (Ib/hr) Emissions Potential Annual (tons/yr) Emissions
KyEIS Uncontrolled Emission Control Rate Uncontrolled | Controlled Annual Rate| Uncontrolled | Controlled
Source  Process Emission Factor Factor Equip. Control Control (scc Unlimited Limited (scc Unlimited Limited
ID ID Pollutant CASH (Ib/SCC Units) Basis # Device Efficiency [  Units/hr) Potential Potential | Allowable | Units/yr)* Potential Potential | Allowable
co 630-08-0 303 Ib/Mgal Z";Z”facmrer EMISSIONS i NIA NA  2.7E02 08 NIA N/A 133 0.2 N/A NIA
NOy (asNO,)  10102-44-0 115.7 IbMgal Z";Z”fam”rer EMISSIONS NIA NA  2.7E02 31 NIA N/A 133 0.8 N/A N/A
PM N/A 3.5 Ib/Mgal Z";Z”fam”rer EMISSIONS NIA NA 2702 01 NIA NIA 133 2.3E-02 N/A N/A
PMyq N/A 3.5 Ib/Mgal  Assumed equal to PM N/A N/A N/A 2.7E-02 0.1 N/A N/A 133 2.3E-02 N/A N/A
PM, 5 N/A 3.5 Ib/Mgal  Assumed equal to PM N/A N/A N/A 2.7E-02 0.1 N/A N/A 133 2.3E-02 N/A N/A
S0, 7446-09-5 0.2 Ib/Mgal Eﬂoixtgi’m fuel suliur NIA NIA NA 27602 5.6E-03 NIA N/A 133 1.4E-03 N/A N/A
VOC (NMHC)  NIA 3.9 Ib/Mgal Z";Z”fam“rer EMISSIONS — \y/a N/A NA  27E-02 0.1 N/A N/A 133 2.6E-02 N/A N/A
co, 124-38-9 21,883 Ib/Mgal igjgzig Subpart €, \ya NIA NA  2.7E02 5799 NIA N/A 133 145.0 N/A N/A
N,0 10024-97-2 0.2 Ib/Mgal #255?28 Subpart €, \ja NIA NA  27E02  47E-03 NIA N/A 133 1.26-03 N/A N/A
CH, 74-82-8 0.9 Ib/Mgal igjgzzg Subpart G, \ya NIA NA  27E02  24E-02 NIA N/A 133 5.9E-03 N/A N/A
Acetaldehyde  75-07-0 0.1 Ib/Mgal  AP-42 Section 3.3 N/A N/A NA  27E02  2.7E-03 N/A N/A 133 6.8E-04 N/A N/A
Benzene 71-43-2 0.1 Ib/Mgal  AP-42 Section 3.3 N/A N/A NA  27E02  33E03 N/A N/A 133 8.3E-04 N/A N/A
Formaldehyde  50-00-0 0.2 Ib/Mgal  AP-42 Section 3.3 N/A N/A NA  27E02  42E-03 N/A N/A 133 1.0E-03 N/A N/A
Toluene 108-88-3 0.1 Ib/Mgal  AP-42 Section 3.3 NIA N/A NA  27E02  15E-03 N/A NIA 133 3.6E-04 NIA NIA
Xylene (Total)  1330-20-7 3.8E-02 IbMgal  AP-42 Section 3.3 N/A N/A NA  27E02  10E-03 N/A N/A 133 2.5E-04 N/A N/A
EU15 Fuel Gas Heater
1 Natural Gas Combustion
co 630-08-0 84.0 IIMMcf  AP-42 Section 1.4 N/A N/A NA  15E-02 13 N/A N/A 1317 55 N/A N/A
NO, (asNO;)  10102-44-0 59.8 Ib/MMcf Z";Z”fam”rer EMISSIONS  ya N/A NA  15E-02 0.9 N/A N/A 1317 3.9 N/A N/A
PM N/A 7.0 IbMMct Z";Z”fam”rer EMISSIONS  /a N/A NA  15E-02 0.1 N/A N/A 131.7 05 N/A N/A
PMy N/A 7.0 bMMcf  Assumedequalto PM  N/A NIA NA  15E-02 0.1 N/A N/A 1317 05 N/A N/A
PM, 5 N/A 7.0 IbMMcf  Assumed equaltoPM N/A N/A NA  15E-02 0.1 N/A N/A 1317 05 N/A N/A
S0, 7446-09-5 3.0 Ib/MMcf Z";Z”facmrer EMISSIONS  ya N/A NA  15E02  45E02 NIA N/A 1317 0.2 N/A N/A
VOC (NMHC)  NIA 55 IbMMcf  AP-42 Section 1.4 N/A N/A NA  15E-02 0.1 N/A N/A 1317 0.4 N/A N/A
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SECTION|. Emission Units and Emission Point Information (continued TRV VIVER
Emission Factors Control Equipment Hourly Hourly (Ib/hr) Emissions Potential Annual (tons/yr) Emissions
KyEIS Uncontrolled Emission Control Rate Uncontrolled | Controlled Annual Rate| Uncontrolled | Controlled
Source  Process Emission Factor Factor Equip. Control Control (scc Unlimited Limited (scc Unlimited Limited
ID ID Pollutant CASH (Ib/SCC Units) Basis # Device Efficiency [  Units/hr) Potential Potential | Allowable | Units/yr)* Potential Potential | Allowable
co, 124389 116,584 Ib/MMcf 12552918 SUBPRIL, NIA NA  15E02 1753 NIA NIA 1317 7,680 NIA NIA
N,0 10024-97-2 0.2 Ib/MMcf igbclgggg SUBPRIL, —yyn NIA NA  15E02  33E03 NIA NIA 1317 14E02 NIA NIA
CH,Q 74828 2.2 IbMMcf igjgzgg SUBPRIL, NIA NA  15E02  33E02 NIA NIA 1317 01 NIA NIA
Benzene 71-43-2 2.1E-03 Ib/MMcf  AP-42 Section 1.4 N/A NIA NA 15602  3.2E-05 NIA N/A 1317 14E-04 N/A N/A
Formaldehyde  50-00-0 0.1 Ib/MMcf ~ AP-42 Section 1.4 N/A N/A N/A 1.5E-02 1.1E-03 N/A N/A 131.7 4.9E-03 N/A N/A
Hexane 110-54-3 1.8 Ib/MMcf  AP-42 Section 1.4 N/A N/A N/A 1.5E-02 2.7E-02 N/A N/A 131.7 0.1 N/A N/A
Nickel 7440-02-0 2.1E-03 Ib/MMcf  AP-42 Section 1.4 N/A N/A N/A 1.5E-02 3.2E-05 N/A N/A 1317 1.4E-04 N/A N/A
Toluene 108-88-3 3.4E-03 Ib/MMcf  AP-42 Section 1.4 N/A N/A N/A 1.5E-02 5.1E-05 N/A N/A 131.7 2.2E-04 N/A N/A
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(continued)

SECTION Il.  Stack Information
Stack Physical Data Stack Geographic Data Stack Gas Stream Data

KyEIS Vent Coordinate Exit
Source Process Height Diameter Height Vertical Horizontal Collection Flowrate | Temperature Velocity

ID ID Stack Description (ft) (ft) (ft) Coordinate | Coordinate | Method Code (acfm) (F (ft/sec)
EU09 1 Combined Cycle Combustion Turbine #1 - 100% Load 180.00 21.00 N/A 4,135,367 488,954 INI 1,242,857 201.4 59.81
EU10 1 Combined Cycle Combustion Turbine #2 - 100% Load 180.00 21.00 N/A 4,135,321 488,983 INI 1,242,857 201.4 59.81
EU11 1 Auxiliary Boiler 42.00 3.50 N/A 4,135,345 488,867 INI 35,005 622.0 60.00
EU12 1 Cooling Tower 64.00 32.00 N/A 4,135,393 488,985 INI 1,447,000 Ambient 25.00
EU13 1 Emergency Generator 11.00 0.67 N/A 4,135,369 488,900 INI 5,647 950.0 270.00
EU14 1 Fire Pump Engine 10.00 0.50 N/A 4,135,427 488,836 INI 3,164 905.0 270.00
EU15 1 Fuel Gas Heater 10.00 1.33 N/A 4,135,183 488,890 INI 5,306 1,000.0 63.34
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Pag
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(continued)

N/A

N/A

SECTION IlIl.  Control Equipment Information for Other Type of Control Equipment
KYEIS Model
Control Control Equipment Description Manufacturer Date Installed Cost
D # Name and Number
_— Johnson-Matthey (or Construction projected to
co1 Oxidation catalyst . Y pro} $1,400,000
equivalent) commence in 2015
Inlet Gas Stream Data
Temperature: Flowrate (scfm at 68°F): | Gas density (Ib/ft3): Particle density (Ib/ft®) | Average particle diameter (um):
or Specific Gravity: (or attach a particle size distribution table)
1,201,186 0.075
1182 °F 639 °C

Equipment Physical Data

The control equipment manufacturer's equipment specifications and recommended operating procedures may be submitted in place of this information.

Type of control equipment (give descriptions and a sketch with dimensions):

Oxidation catalyst. Listed removal efficiency is for normal operation.

Equipment Operational Data

Pressure drop across unit (inches water gauge):

Defined upon finalization of system design

Pollutants collected/controlled:

CO, VOC,

HAPs

Pollutant removal/destruction efficiency (%):

Normal operation efficiency - 50%
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Pag
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(continued)

N/A

N/A

SECTION IlIl.  Control Equipment Information for Other Type of Control Equipment
KYEIS Model
Control Control Equipment Description Manufacturer Date Installed Cost
D # Name and Number
_— Johnson-Matthey (or Construction projected to
02 Oxidation catalyst Matthey ( proj $1,400,000
equivalent) commence in 2015
Inlet Gas Stream Data
Temperature: Flowrate (scfm at 68°F): | Gas density (Ib/ft3): Particle density (Ib/ft®) | Average particle diameter (um):
or Specific Gravity: (or attach a particle size distribution table)
1,201,186 0.075
1182 °F 639 °C

Equipment Physical Data

The control equipment manufacturer's equipment specifications and recommended operating procedures may be submitted in place of this information.

Type of control equipment (give descriptions and a sketch with dimensions):

Oxidation catalyst. Listed removal efficiency is for normal operation.

Equipment Operational Data

Pressure drop across unit (inches water gauge):

Defined upon finalization of system design

Pollutants collected/controlled:

CO, VOC,

HAPs

Pollutant removal/destruction efficiency (%):

Normal operation efficiency - 50%
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(continued)

N/A

N/A

SECTION IlIl.  Control Equipment Information for Other Type of Control Equipment
KYEIS Model
Control Control Equipment Description Manufacturer Date Installed Cost

D # Name and Number

. . . Johnson-Matthey (or Construction projected to
Co3 Selective Catalytic Reduction . y( p. ) $600,000
equivalent) commence in 2015
Inlet Gas Stream Data
Temperature: Flowrate (scfm at 68°F): | Gas density (Ib/ft3): Particle density (Ib/ft®) | Average particle diameter (um):
or Specific Gravity; (or attach a particle size distribution table)
1,201,186 0.075
1182 °F 639 °C

Equipment Physical Data

The control equipment manufacturer's equipment specifications and recommended operating procedures may be submitted in place of this information.

Type of control equipment (give descriptions and a sketch with dimensions):

Selective catalytic reduction. Listed control efficiency is the minimum for normal operating scenarios.

Equipment Operational Data

Pressure drop across unit (inches water gauge):

Defined upon finalization of system design

Pollutants collected/controlled:

NO

Pollutant removal/destruction efficiency (%):

Minimum normal operation efficiency - 41.8%
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(continued)

N/A

N/A

SECTION IlIl.  Control Equipment Information for Other Type of Control Equipment
KYEIS Model
Control Control Equipment Description Manufacturer Date Installed Cost

D # Name and Number

. . . Johnson-Matthey (or Construction projected to
Co04 Selective Catalytic Reduction . y( p. ) $600,000
equivalent) commence in 2015
Inlet Gas Stream Data
Temperature: Flowrate (scfm at 68°F): | Gas density (Ib/ft3): Particle density (Ib/ft®) | Average particle diameter (um):
or Specific Gravity: (or attach a particle size distribution table)
1,201,186 0.075
1182 °F 639 °C

Equipment Physical Data

The control equipment manufacturer's equipment specifications and recommended operating procedures may be submitted in place of this information.

Type of control equipment (give descriptions and a sketch with dimensions):

Selective catalytic reduction. Listed control efficiency is the minimum for normal operating scenarios.

Equipment Operational Data

Pressure drop across unit (inches water gauge):

Defined upon finalization of system design

Pollutants collected/controlled:

NO

Pollutant removal/destruction efficiency (%):

Minimum normal operation efficiency - 41.8%
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APPLICANT NAME:

Attachment to Response to AG-1 Question No. 81

Commonwealth of Kentucky
Energy and Environment Cabinet
Department for Environmental Protection

DIVISION FOR AIR QUALITY

Kentucky Utilities Company/Green River Generating Station

SECTION I. EMISSION AND OPERATING STANDARD(S) AND LIMITATION(S)

Page 131 of 222

Revlett
DEP7007V

Applicable Requirements
& Compliance Activities

KYEIS Emission Unit Origin of Requirement Applicable Requirement, Standard, Restriction, Method of Determining Compliance with the
No.® Description® Contaminant® or Standard® Limitation, or Exemption® Emission and Operating Requirement(s)®
Cco 401 KAR 51.017 2.0 ppmvd at 15% O, Oxidation catalyst
GHG 401 KAR 51:017 1,000 Ib COMW-r gross ng.h efficiency deglgn; Fuel selection; Good combustion, operating, and
maintenance practices
40 CFR 60 Subpart KKKK 15 ppm at 15% O, Monitoring as required by 40 CFR 60 Subpart KKKK (NOy CEMS)
EU09 & | Combustion Turbine #1 & NOx 401 KAR 51:210 CAIR NOy Annual Trading Program
EU10 | Combustion Turbine #2 401 KAR 51:220 CAIR NOy Ozone Season Trading Program
40 CFR 60 Subpart KKKK 0.90 I/MW-hr gross output or 0.060 Ib/MMBtu heat input; 20 grains Monitoring of fuel sulfur content or exemption per 60.4365
SO, sulfur per 100 scf
401 KAR 51:230 CAIR SO, Trading Program
VoC 401 KAR 51:017 2.0 ppmvd at 15% O, Oxidation catalyst
CO 401 KAR 51:.017 0.075 Ib/MMBtu Good design and combustion practices
GHG 401 KAR 51:017 51,199 tpy CO.e Efficient boiler selection; Fuel selection; Good combustion practices
No visible emissions greater than 20 percent opacity except for one 6- - . )
EULL Auxiliary Boil Opacity 401 KAR 59:015 minute period per hour not to exceed 40 percent during cleaning the fire Month ly Method 22 VISlbl'“? emissions observation followed by a Method 9
uxiliary Boiler . opacity performance test if necessary
box or blowing soot.
PM 401 KAR 59:015 0.33 Ib/MMBtu Utilizing only natural gas as fuel
SO, 401 KAR 59:015 1.17 Ib MMBtu Utilizing only natural gas as fuel
VOC 401 KAR 51:017 0.0055 Ib/MMBtu Good design and combustion practices
40 CFR 60 Subpart Il Operating hours Operation nolt to gxceed 100 hours per year and operation in non-
emergency situations must not exceed 50 hours per year
N/A 40 CFR 60 Subpart I Work practice InsFaIIl, configure, operatg and mamtam ICE according to manufacturer's
emission-related written instructions
40 CFR 60 Subpart Illl Fuel usage Usage of diesel fuel that meets the requirements of 40 CFR 80.510(h)
co 40 CFR 60 Subpart Illl 3.5 g/kW-hr Purchasing ICEs certified by manufacturer to meet limit
EU13 |Emergency Generator 401 KAR 51:017 2.6 g/hp-hr Purchasing ICEs certified by manufacturer to meet limit
GHG 401 KAR 51:017 311 tpy CO.e Fuel records and 40 CFR 98 Subpart C emission factors
NMHC + NOX 40 CFR 60 Subpart IllI 6.4 g/kW-hr Purchasing ICEs certified by manufacturer to meet limit
5 — - 5 — -
Opacity 40 CFR 60 Subpart IllI 20% opac!ty n apceleratlon mode, 15% opacity in lugging mode, and Measuring according to 40 CFR 86 Subpart |
50% opacity during peaks
PM 40 CFR 60 Subpart Illl 0.20 g/kW-hr Purchasing ICEs certified by manufacturer to meet limit
VOC 401 KAR 51:017 0.03 g/hp-hr Purchasing ICEs certified by manufacturer to meet limit
' Operation not to exceed 100 hours per year and operation in non-
N/A 40 CFR 60 Subpart Il Operating hours emergency situations must not exceed 50 hours per year
40 CFR 60 Subpart Illl Fuel usage Usage of diesel fuel that meets the requirements of 40 CFR 80.510(h)
) . Cco 401 KAR 51:017 0.7 g/lhp-hr Purchasing ICEs certified by manufacturer to meet limit
EUL4 | Fire Pump Engine GHG 401 KAR 51:.017 145 tpy CO,e Fuel records and 40 CFR 98 Subpart C emission factors
NMHC + NOX 40 CFR 60 Subpart Illl 3.0 g/hp-hr Purchasing ICEs certified by manufacturer to meet limit
PM 40 CFR 60 Subpart Illl 0.15 g/hp-hr Purchasing ICEs certified by manufacturer to meet limit
VOC 401 KAR 51.017 0.09 g/hp-hr Purchasing ICEs certified by manufacturer to meet limit
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Applicable Requirements
& Compliance Activities

KYEIS Emission Unit Origin of Requirement Applicable Requirement, Standard, Restriction, Method of Determining Compliance with the

No.® Description® Contaminant® or Standard® Limitation, or Exemption® Emission and Operating Requirement(s)®
CcO 401 KAR 51.017 0.08 Ib/MMBtu Good design and combustion practices
GHG 401 KAR 51:017 7,687 tpy CO,e Fuel selection & good combustion practices

. ) Nc.) visible emissions greater than 20 percent opacny_ except fgr one 6.- Monthly Method 22 visible emissions observation followed by a Method 9
Opacity 401 KAR 59:015 minute period per hour not to exceed 40 percent during cleaning the fire ) ;
EU15 Fuel Gas Heater . opacity performance test if necessary
box or blowing soot

PM 401 KAR 59:015 0.51 Ib/MMBtu Usage of natural gas
SO, 401 KAR 59:015 2.54 Ib/MMBtu Usage of natural gas
VOC 401 KAR 51:017 0.01 Ib/MMBtu

Good design and combustion practices
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continued

KYEIS Emission Unit Origin of Requirement Parameter
No.® Description® Contaminant® or Standard®” Monitored"” Description of Monitoring®
40 CFR 60 Subpart KKKK Hourly NOy emissions Monitoring as required by 40 CFR 60 Subpart KKKK (NO y CEMS)
NOy 401 KAR 51:210 Annual NOy emissions Monitoring as required by 401 KAR 51:210 (NO x CEMS)
EU09 & | Combustion Turbine #1 & 401 KAR 51:220 OonneAseason NOy emis.sions Monitoring as required by 401 KAR 51:220 (NO x CEMS)

EU10 | Combustion Turbine #2 Cco 401 KAR 51:017 Oxidation catalyst operating temperature Continuous temperature monitoring (reading every 15 minutes)
VOC 401 KAR 51.017 Oxidation catalyst operating temperature Continuous temperature monitoring (reading every 15 minutes)
so 40 CFR 60 Subpart KKKK Fuel Sulfur Content Monitoring of sulfur content of fuel

2 401 KAR 51:230 Annual SO, emissions Monitoring as required by 401 KAR 51:230
N/A 40 CFR 60 Subpart Dc Fuel combusted Monitor quantity of fuel combusted in each unit
CO 401 KAR 51:017 CO emissions Record fuel combusted in heaters for use in emission calculations
. . GHG 401 KAR 51.017 GHG emissions Record fuel combusted in heaters for use in emission calculations
EU11 Auxiliary Boiler — — -
. ) . Monthly Method 22 visible emissions observations followed by a Method 9
Opacity 401 KAR 59:015 Opacity : .
opacity performance test if necessary
VOC 401 KAR 51:.017 VVOC emissions Record fuel combusted in heaters for use in emission calculations

EU13 Emergency Generator N/A 40 CFR 60 Subpart 1l Operating hours Monitor hours of operation

EU14 Fire Pump Engine N/A 40 CFR 60 Subpart Il Operating hours Monitor hours of operation
N/A 40 CFR 60 Subpart Dc Fuel combusted Monitor quantity of fuel combusted in each unit

CO 401 KAR 51:017 CO emissions Record fuel combusted in heaters for use in emission calculations
GHG 401 KAR 51.017 GHG emissions Record fuel combusted in heaters for use in emission calculations
EU15 Fuel Gas Heater — — -
. ) . Monthly Method 22 visible emissions observations followed by a Method 9
Opacity 401 KAR 59:015 Opacity : .
opacity performance test if necessary
VOC 401 KAR 51:017 VOC emissions Record fuel combusted in heaters for use in emission calculations
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continued

KYEIS Emission Unit Origin of Requirement Parameter
No.® Description® Contaminant® or Standard®” Recorded® Description of Recordkeeping™
40 CFR 60 Subpart KKKK Hourly NOy emissions Maintain records as required by 40 CFR 60 Subpart KKKK
) ) NOy 401 KAR 51:210 Annual NOy emissions Maintain records as required by 401 KAR 51:210
EI?S?O& Cé?n?ﬁjgt?gn-r'?trjtrﬂ:e#iz& 401 KAR 51:220 0Ozone season NOy emissions Maintain records as required by 401 KAR 51:220
S0 40 CFR 60 Subpart KKKK Fuel Sulfur Content Maintain records of fuel sulfur content
g 401 KAR 51:230 Annual SO, emissions Maintain records as required by 401 KAR 51:230
N/A 40 CFR 60 Subpart Dc Fuel combusted Maintain records of fuel combusted
CO 401 KAR 51.017 CO emissions Maintain records of fuel combusted
EU11 Auxiliary Boiler GHG 401 KAR 51:017 GHG emissions Maintain records of fuel combusted
Opacity 401 KAR 59:015 Opacity Maintain records of opacity observations and all performance tests
VOC 401 KAR 51:.017 VVOC emissions Maintain records of fuel combusted
EU13 Emergency Generator N/A 40 CFR 60 Subpart 1l Operating hours Record hours of operation
EU14 Fire Pump Engine N/A 40 CFR 60 Subpart Il Operating hours Record hours of operation
N/A 40 CFR 60 Subpart Dc Fuel combusted Maintain records of fuel combusted
CO 401 KAR 51:.017 CO emissions Maintain records of fuel combusted
EU15 Fuel Gas Heater GHG 401 KAR 51.017 GHG emissions Maintain records of fuel combusted
Opacity 401 KAR 59:015 Opacity Maintain records of opacity observations and all performance tests
VOC 401 KAR 51.017 VOC emissions Maintain records of fuel combusted
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SECTION IV. REPORTING REQUIREMENTS

KYEIS Emission Unit Origin of Requirement Parameter
No.® Description® Contaminant® or Standard®” Reported®? Description of Reporting®?
CO 401 KAR 51:.017 Initial Compliance Test Results Submit test reports after completion of testing
40 CFR 60 Subpart KKKK Hourly NO emissions rSee:)n(:lr;annual excess emissions and monitoring systems performance
EU09 & | Combustion Turbine #1 & NO« KAR 51:210 Annual NOy emissions Required report?ng under 40 CFR 75 and 40 CFR 96
EU10 | Combustion Turbine #2 KAR 51:220 Ozone season NO, emissions Required reporting under 40 CFR 75 and 40 CFR 96
so 40 CFR 60 Subpart KKKK Fuel sulfur content Semi-annual excess emissions report
? KAR 51:230 Annual SO, emissions Required reporting under 40 CFR 75 and 40 CFR 96
VOC 401 KAR 51.017 Initial Compliance Test Results Submit test reports after completion of testing
EU11 Auxiliary Boiler CO 401 KAR 51:.017 Initial Compliance Test Results Submit test reports after completion of testing
VOC 401 KAR 51.017 Initial Compliance Test Results Submit test reports after completion of testing
CO 401 KAR 51:.017 Initial Compliance Test Results Submit test reports after completion of testing
EU15 Fuel Gas Heater - — - - - -
VOC 401 KAR 51:017 Initial Compliance Test Results Submit test reports after completion of testing
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KYEIS Emission Unit Origin of Requirement Parameter
No.® Description® Contaminant® or Standard®” Tested™® Description of Testing®?
CO 401 KAR 51:.017 CO emissions Initial compliance test
GHG 401 KAR 51:017 CO, emissions Initial compliance test
40 CFR 60 Subpart KKKK Hourly NOy emissions Testing as required by 40 CFR 60 Subpart KKKK
EU09 & | Combustion Turbine #1 & NOy 401 KAR 51:210 Annual NOy emissions Testing as required by 401 KAR 51:210
EU10 | Combustion Turbine #2 401 KAR 51:220 Ozone season NOy emissions Testing as required by 401 KAR 51:220
S0, 40 CFR 60 Subpart KKKK Fuel Sulfur Con.teth Periodic testing of fuel sulfur content
401 KAR 51:230 Annual SO, emissions Testing as required by 401 KAR 51:230
VOC 401 KAR 51:.017 VVOC emissions Initial compliance test
CO 401 KAR 51.017 CO emissions Initial compliance test
EU11 Auxiliary Boiler Opacity 401 KAR 59:015 Fuel usage and heat content, Hours of operation Method 9 opacity performance tests if necessary
VOC 401 KAR 51.017 VVOC emissions Initial compliance test
EU13 Emergency Generator Opacity 40 CFR 60 Subpart Il Opacity Measuring according to 40 CFR 86 Subpart |
CO 401 KAR 51.017 CO emissions Initial compliance test
EU15 Fuel Gas Heater Opacity 401 KAR 59:015 Opacity Method 9 opacity performance tests if necessary
VOC 401 KAR 51:017 VOC emissions Initial compliance test
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1. Emissions from insignificant activities shall be counted toward the source's potential to emit;

2. Emissions from the activity shall not be subject to a federally enforceable requirement other than generally applicable
requirements that apply to all activities and affected facilities such as 401 KAR 59:010, 61:020, 63:010, and others decmed

generally applicable by the Cabinet;

INSIGNIFICANT

ACTIVITIES

3. The potential to emit a regulated air pollutant from the activity or affected facility shall not exceed 5 tons/yr,

4. The potential to emit of a hazardous air pollutant from the activity or affected facility shall not exceed 1,000 pounds/yr., or the
deminimis level established under Section 112(g) of the Act, whichever is less;

5. The activity shall be included in the permit application, identifying generally applicable and state origin requirements.

Description of Activity Generally Applicable Regulations Does the Activity meet the
Including Rated Capacity Or State Origin Requirements Insignificant Activity Criteria?

Unleaded Gasoline Tank (500 gal) - Existing None Yes

Various Lubricating Oil Tanks - Existing N o None i Yes

Kerosene Tank (300 gal) - Existing | None a - Yes T
Diesel Tank #3 {300 gal) - Existing - None 7 Yes o
Diesel Tank #4 (2,000 gal) - Existing None e Yes

Diesel Tank #5 (1,000 gal) - Existing None e Yes
‘Kerosene Heaters - Existing None Yes

Diesel Tank #6 (660 gal) . None Yes

Diosel Tank #7 (849 gal) None Yes

Lube Oil Tank #1 (8,400 gal) 401 KAR 59:050 Yos 1
Lube Oil Tank #2 (8,400 gal) 401 KAR 59:050 Yes ]
Lubhe Oil Tank #3 (12,050 gal) None Yes -
Demister Vents None Yes
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Appendix C - Emission Calculations

Table C-1. Summary of Net Emissions Increases Associated with NGCC Project

New Emission Units PTE (tpy)

NOyx co PM PM,, PM, ;s SO, voc SAM Lead C0e"
Combustion Turbine #1 - Option A 615.7 74.8 28.3 56.5 56.5 647.9 25.7 27.5 - 1,332,454
Combustion Turbine #2 - Option A 615.7 74.8 283 56.5 56.5 647.9 25.7 27.5 - 1,332,454
Combustion Turbine #1 - Option B 753.8 234.1 31.4 62.8 62.8 719.8 105.8 30.6 - 1,480,291
Combustion Turbine #2 - Option B 753.8 234.1 314 62.8 62.8 719.8 105.8 30.6 - 1,480,291
Combustion Turbine #1 - Option C 693.3 186.1 31.8 63.5 63.5 728.2 32.2 309 - 1,497,205
Combustion Turbine #2 - Option C 693.3 186.1 318 63.5 63.5 728.2 32.2 30.9 - 1,497,205
Steam Turbine #1 - - - - - - - - - 0.56
Auxiliary Boiler 15.8 32.8 31 31 31 13 2.4 - <0.1 51,199
Cooling Tower - - 23 1.6 <0.1 - - - - -
Emergency Generator 29 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - - 311
Fire Pump Engine 0.8 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 - - 145
Fuel Gas Heater 39 5.5 0.5 0.5 0.5 0.2 0.4 - <0.1 7,687
Tanks - - - - - - <0.1 - - -
Demister Vents - - 0.9 0.9 0.9 - 0.9 - - -
Circuit Breakers - - - - - - - - - 161
Fugitive Components - - - - - - - - - 631
Facility Total - Option A 1,254.8 188.4 63.3 119.2 117.6 1,297.4 55.1 55.1 <0.1 2,725,043
Facility Total - Option B 1,531.0 506.8 69.6 131.8 130.1 1,441.0 215.4 61.2 <0.1 3,020,717
Facility Total - Option C 1,410.1 4109 70.3 133.2 131.6 1,457.9 68.3 61.9 <0.1 3,054,545

Emissions Decreases from Coal-Fired Boilers Shutdown (tpy)

NOy co PM PM,, PM, 5 S0, voC SAM Lead COse
Boiler #4 806.8 39.8 181.4 500.0 431.0 7,1103 48 88.0 <01 384,754
Boiler #5 1,258.9 74.6 274.7 833.9 729.5 11,625.7 8.9 143.9 <01 620,063
Facility Total 2,065.7 114.3 456.1 13339  1,160.6  18,736.0 13.7 231.8 <01 1,004,817

Net Emissions Increase/Decrease (tpy)

NOy co PM PM,, PM, S0, voc SAM Lead C0,e
Net Emissions Change - Option A* (810.8) 74.0 (392.8) (1,214.6) (1,043.0) (17,438.5) 414 (176.8) 0.1) 1,720,226
Net Emissions Change - Option B (534.7) 392.5 (386.6)  (1,202.1) (1,0304) (17,294.9) 201.7 (170.7) (0.1) 2,015,900
Net Emissions Change - Option C* (655.6) 296.6 (385.8)  (1,200.6) (1,029.0) (17,278.1)  54.6 (169.9) (0.1) 2,049,728
SER 40 100 25 15 10 40 40 7 0.6 75,000
Exceeds SER? (Option A) No No No No No No Yes No No Yes
Exceeds SER? (Option B) No Yes No No No No Yes No No Yes
Exceeds SER? (Option C) No Yes No No No No Yes No No Yes

1. The PTE for CO,e from each combustion turbine includes potential emissions from the worst-case operation scenario on an annual basis (i.e., worst-case of continuous
annual operation vs. operation maximum startups and shutdowns) and potential emissions from maintenance CO, purging.
2. Project facility total emissions increase (Step 1) minus contemporaneous decreases (Step 2)

KU/GRGS | NGCC Combustion Turbine Plant
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Table C-2. Summary of Potential HAP Emissions

Controlled PTE"?
Propylene Xylene
1,3-Butadiene Acetaldehyde Acrolein Ethylb Formaldehyde Naphthalene PAH Oxide Toluene (total) Hexane  Nickel

(tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy)
Combustion Turbine #1 - Option A <0.1 0.4 <0.1 0.1 0.2 1.9 <0.1 <0.1 0.2 0.6 0.6 - -
Combustion Turbine #2 - Option A <0.1 0.4 <0.1 0.1 0.2 19 <0.1 <0.1 0.2 0.6 0.6 - -
Combustion Turbine #1 - Option B <0.1 0.8 <0.1 0.2 0.4 45 <0.1 <0.1 0.5 1.2 11 - -
Combustion Turbine #2 - Option B <0.1 0.8 <0.1 0.2 0.4 4.5 <0.1 <0.1 0.5 1.2 11 - -
Combustion Turbine #1 - Option C <0.1 0.7 <0.1 0.2 0.3 35 <0.1 <0.1 0.4 1.0 1.0 - -
Combustion Turbine #2 - Option C <0.1 0.7 <0.1 0.2 0.3 3.5 <0.1 <0.1 0.4 1.0 1.0 - -
Steam Turbine #1 - - - - - - - - - - - - -
Auxiliary Boiler - - - <01 - <01 - - - <0.1 - 0.8 <0.1
Cooling Tower - - - - - - - - - - - - -
Emergency Generator - - - <0.1 - <0.1 <0.1 - - <0.1 <0.1 - -
Fire Pump Engine - <0.1 - <0.1 - <0.1 - - - <0.1 <0.1 - -
Fuel Gas Heater - - - <0.1 - <0.1 - - - <0.1 - 0.1 <0.1
Tanks - - - - - - - - - <0.1 <0.1 - -
Demister Vents - - - - - - - - - - - - -
Circuit Breakers - - - - - - - - - - - - -
Fugitive Components - - - - - - - - - - - - -
Facility Total - Option A <0.1 0.7 0.1 0.2 0.4 3.9 <0.1 <0.1 0.5 1.2 1.1 0.9 <0.1
Facility Total - Option B <0.1 15 0.2 0.5 0.8 9.0 <0.1 <0.1 1.0 2.4 2.3 0.9 <0.1
Facility Total - Option C <0.1 1.3 0.2 0.4 0.7 7.1 <0.1 <0.1 0.9 2.1 2.0 0.9 <0.1

1. For natural gas combustion units, the top 5 HAP are included, except for the NGCC combustion turbines, for which all HAP are included
2. Potential HAP emissions are included for proposed emission units. Existing emission units include one (1) emergency generator (EU08) with potential HAP emissions assumed to be comparable to those from the

proposed emergency generator and several insignificant activities (i.e., kerosene heaters and several diesel, gasoline, lubricating oil, and kerosene storage tanks); potential HAP emissions from existing emission units
are trivial and will not impact the source classification.

Total
Highest Single  Combined
HAP HAP
(tpy) (tpy)
Facility Total - Option A 39 9.0
Facility Total - Option B 9.0 18.6
Facility Total - Option C 7.1 155

KU/GRGS | NGCC Combustion Turbine Plant
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Table C-3. NGCC Combustion Turbine Potential NSR-Regulated Pollutant and GHG Emissions
NGCC Data - Option A

Potential Hours of Operation 8,760 hr/yr
Maximum # Events Event Duration Total Event Hours Minimum Downtime Per Event Total Event & Downtime Hours
Number of Cold Starts - events/yr 1.08 hr/event - hr/yr 60 hr/event - hr/yr
Number of Warm Starts 52 events/yr 0.75 hr/event 39.0 hr/yr 10 hr/event 559 hr/yr
Number of Hot Starts 208 events/yr 0.50 hr/event 104.0 hr/yr 1 hr/event 312 hr/yr
Number of Shutdowns 260 events/yr 0.38 hr/event 99.7 hr/yr - hr/event 100 hr/yr
Controlled Potential Emissions (per combustion turbine)
Operation
Normal Cold Warm Hot Continuous with Maximum Worst-Case Potential
Operati(’ml Stalrtupz Stalrtupz Stalrtupz Shutdown® Normal Operation3 Startups & Shutdowns* Emissions
Pollutant (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (tpy) (tpy) (b/hr)® (tpy)®
co 1141 114.18 160.04 234.57 302.61 49.97 74.83 302.61 74.83
NOy (as NO,) 140.58 81.14 74.09 62.63 52.17 615.72 554.80 140.58 615.72
PM Filterable 6.46 6.46 6.46 6.46 6.46 28.27 25.92 6.46 28.27
Total PM/PM,o/PM, 5 1291 1291 1291 1291 1291 56.55 51.85 1291 56.55
S0,° 147.93 147.93 147.93 147.93 147.93 647.95 594.10 147.93 647.95
voC 1.88 66.07 94.69 141.19 183.65 8.23 25.66 183.65 25.66
SAM® 6.29 6.29 6.29 6.29 6.29 27.54 25.25 6.29 27.54
CO, 303,901 102,345 84,236 54,808 26,988 1,331,087 1,189,431 303,901 1,331,087
N,0 0.57 0.19 0.16 0.10 0.05 2.49 2.23 0.57 2.49
CH, 5.69 193 1.58 1.03 0.52 24.93 22.28 5.69 2493

1. Normal operation emission rates (Ib/hr) are based on manufacturer emissions data for the worst-case operation scenario, except for NO and CH emission rates, which are based on the combustion turbine maximum heat input (MMBtu/hr) during normal operation and GHG emission factors from 40 CFR 98,
Subpart C, Tables C-1 and C-2. CO, emission rate includes emissions generated by the oxidation catalyst.

2. Startup and shutdown event hourly emission rates (Ib/hr) for CO, NQ,, and VOC are calculated by dividing Ib/event emissions data by the event duration; emission rates would not be sustained for an entire hour for in cases where the startup/shutdown duration is less than 1 hour. Startup and shutdown
event hourly emission rates (Ib/hr) for PM Filterable, Total PM/PM,,/PM, s, SO, and SAM are conservatively assumed to be equal to hourly emission rates during normal operation. Startup and shutdown hourly emission rates (Ib/hr) for Cg, N,0, and CH are calculated based on the maximum heat input
(MMBtu/hr) for each startup/shutdown event type and GHG emission factors from 40 CFR 98, Subpart C, Tables C-1 and C-2. CQ, emission rate includes emissions generated by the oxidation catalyst.

3. Based on 8,760 hr/yr of normal operations.

4. Based on maximum number of hours of each startup or shutdown per year multiplied by the Ib/hr emission rate for each event type plus normal operation for the remainder of the year (8,760 hr/yr - total event & downtime hours).

5. Based on the worst-case of normal, startup (cold, warm or hot), or shutdown operations.

6. Based on the worst-case continuous normal operation or operation with maximum startups and shutdowns.

KU/GRGS | NGCC Combustion Turbine Plant
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Table C-3. NGCC Combustion Turbine Potential NSR-Regulated Poll and GHG E

NGCC Data - Option B

Potential Hours of Operation 8,760 hr/yr

Maximum # Events Event Duration Total Event Hours Minimum Downtime Per Event Total Event & Downtime Hours

Number of Cold Starts - events/yr 1.08 hr/event - hr/yr 60 hr/event - hr/yr
Number of Warm Starts 52 events/yr 0.75 hr/event 39.0 hr/yr 10 hr/event 559 hr/yr
Number of Hot Starts 208 events/yr 0.50 hr/event 104.0 hr/yr 1 hr/event 312 hr/yr
Number of Shutdowns 260 events/yr 0.30 hr/event 78.0 hr/yr - hr/event 78 hr/yr
Controlled Potential Emissions (per combustion turbine)
Operation
Normal Cold Warm Hot Continuous with Maximum Worst-Case Potential
Operation® Startup® Startup® Startup® Shutdown® Normal Operation® | Startups & Shutdowns®* Emissions
Pollutant (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (tpy) (tpy) (Ib/hr)® (tpy)®
co 13.78 914.82 1,312.17 1,957.85 1,354.50 60.37 234.05 1,957.85 234.05
NOy (as NOy) 172.10 109.15 112.11 116.92 99.33 753.81 684.29 172.10 753.81
PM Filterable 7.17 7.17 7.17 7.17 7.17 31.41 28.80 7.17 31.41
Total PM/PM,,/PM, 5 14.34 14.34 14.34 14.34 14.34 62.81 57.59 14.34 62.81
S0,° 164.33 164.33 164.33 164.33 164.33 719.75 659.94 164.33 719.75
VOC 4.02 487.36 702.25 1,051.46 556.80 17.62 105.80 1,051.46 105.80
SAM® 6.98 6.98 6.98 6.98 6.98 30.59 28.04 6.98 30.59
Co, 337,619 157,368 146,087 127,756 121,192 1,478,772 1,332,791 337,619 1,478,772
N,0 0.63 0.29 0.27 0.23 0.23 2.77 2.50 0.63 2.77
CH, 6.32 2.94 2.71 2.35 2.32 27.70 24.96 6.32 27.70

1. Normal operation emission rates (Ib/hr) are based on manufacturer emissions data for the worst-case operation scenario, except for NO and CH emission rates, which are based on the combustion turbine maximum heat input (MMBtu/hr) during normal operation and GHG emission factors from 40 CFR 98,

Subpart C, Tables C-1 and C-2. CO, emission rate includes emissions generated by the oxidation catalyst.

2. Startup and shutdown event hourly emission rates (Ib/hr) for CO, NQ,, and VOC are calculated by dividing Ib/event emissions data by the event duration; emission rates would not be sustained for an entire hour for in cases where the startup/shutdown duration is less than 1 hour. Startup and shutdown
event hourly emission rates (Ib/hr) for PM Filterable, Total PM/PM,,/PM, s, SO, and SAM are conservatively assumed to be equal to hourly emission rates during normal operation. Startup and shutdown hourly emission rates (Ib/hr) for Cg, N,0, and CH are calculated based on the maximum heat input
(MMBtu/hr) for each startup/shutdown event type and GHG emission factors from 40 CFR 98, Subpart C, Tables C-1 and C-2. CQ, emission rate includes emissions generated by the oxidation catalyst.

3. Based on 8,760 hr/yr of normal operations.

4. Based on maximum number of hours of each startup or shutdown per year multiplied by the Ib/hr emission rate for each event type plus normal operation for the remainder of the year (8,760 hr/yr - total event & downtime hours).

5. Based on the worst-case of normal, startup (cold, warm or hot), or shutdown operations.

6. Based on the worst-case continuous normal operation or operation with maximum startups and shutdowns.
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Table C-3. NGCC Combustion Turbine Potential NSR-Regulated Poll and GHG E

NGCC Data - Option C

Potential Hours of Operation 8,760 hr/yr

Maximum # Events Event Duration Total Event Hours Minimum Downtime Per Event Total Event & Downtime Hours

Number of Cold Starts - events/yr 1.08 hr/event - hr/yr 60 hr/event - hr/yr
Number of Warm Starts 52 events/yr 0.75 hr/event 39.0 hr/yr 10 hr/event 559 hr/yr
Number of Hot Starts 208 events/yr 0.50 hr/event 104.0 hr/yr 1 hr/event 312 hr/yr
Number of Shutdowns 260 events/yr 0.18 hr/event 47.7 hr/yr - hr/event 48 hr/yr
Controlled Potential Emissions (per combustion turbine)
Operation
Normal Cold Warm Hot Continuous with Maximum Worst-Case Potential
Operation® Startup® Startup® Startup® Shutdown® Normal Operation® | Startups & Shutdowns®* Emissions
Pollutant (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (tpy) (tpy) (Ib/hr)® (tpy)®
co 12.85 583.23 833.56 1,240.33 2,307.27 56.27 186.11 2,307.27 186.11
NOy (as NOy) 158.30 187.88 198.49 215.73 278.18 693.34 642.35 278.18 693.34
PM Filterable 7.25 7.25 7.25 7.25 7.25 31.77 29.13 7.25 31.77
Total PM/PM,,/PM, 5 14.51 14.51 14.51 14.51 14.51 63.55 58.27 14.51 63.55
S0,° 166.25 166.25 166.25 166.25 166.25 72817 667.65 166.25 72817
VOC 1.90 105.34 151.34 226.09 423.27 8.32 32.25 423.27 32.25
SAM® 7.06 7.06 7.06 7.06 7.06 30.94 28.37 7.06 30.94
Co, 341,477 172,876 162,502 145,644 134,420 1,495,669 1,352,763 341,477 1,495,669
N,0 0.64 0.32 0.30 0.27 0.26 2.80 2.53 0.64 2.80
CH, 6.40 3.24 3.04 2.71 2.60 28.02 25.34 6.40 28.02

1. Normal operation emission rates (Ib/hr) are based on manufacturer emissions data for the worst-case operation scenario, except for NO and CH emission rates, which are based on the combustion turbine maximum heat input (MMBtu/hr) during normal operation and GHG emission factors from 40 CFR 98,

Subpart C, Tables C-1 and C-2. CO, emission rate includes emissions generated by the oxidation catalyst.

2. Startup and shutdown event hourly emission rates (Ib/hr) for CO, NQ,, and VOC are calculated by dividing Ib/event emissions data by the event duration; emission rates would not be sustained for an entire hour for in cases where the startup/shutdown duration is less than 1 hour. Startup and shutdown
event hourly emission rates (Ib/hr) for PM Filterable, Total PM/PM,,/PM, s, SO, and SAM are conservatively assumed to be equal to hourly emission rates during normal operation. Startup and shutdown hourly emission rates (Ib/hr) for Cg, N,0, and CH are calculated based on the maximum heat input
(MMBtu/hr) for each startup/shutdown event type and GHG emission factors from 40 CFR 98, Subpart C, Tables C-1 and C-2. CQ, emission rate includes emissions generated by the oxidation catalyst.

3. Based on 8,760 hr/yr of normal operations.

4. Based on maximum number of hours of each startup or shutdown per year multiplied by the Ib/hr emission rate for each event type plus normal operation for the remainder of the year (8,760 hr/yr - total event & downtime hours).

5. Based on the worst-case of normal, startup (cold, warm or hot), or shutdown operations.

6. Based on the worst-case continuous normal operation or operation with maximum startups and shutdowns.
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Table C-4. NGCC Combustion Turbine Potential HAP Emissions

Combustion Turbine - Option A
Heat Input (per Combustion Turbine)
Hours of Normal Ops. per Year per CT
Hours of SU-SD per Year per CT

CO Control During Normal Ops.

CO Control During SU-SD

Organic Pollutant Control During Normal Ops.

Organic Pollutant Control During SU-SD
Worst-Case Uncontrolled CO Emission Factor

2,582 MMBtu/hr (HHV), worst-case scenario
7,789 hr/yr
971 hr/yr
80.0% (from Oxidation Catalyst)
50.0% (from Oxidation Catalyst)
50.0% (from Oxidation Catalyst)
20.0% (from Oxidation Catalyst)
0.0141 1b/MMBtu, lowest CO emission factor is worst-case for potential HAP/TAP emission calculation approach

Total Controlled
Potential
Controlled Potential Emissions - | Controlled Potential Emissions - Emissions - Per
Uncontrolled Normal Operation SU-SD Combustion
HAP Emission Factor’ Per Combustion Turbine® Per Combustion Turbine® Turbine*
Pollutant (Yes/No) (Ib/MMBtu) Basis (Ib/hr) (tpy) Basis (Ib/hr) (tpy) Basis (tpy)
1,3-Butadiene Yes 6.05E-08 A 7.81E-05 3.04E-04 C 2.07E-03 2.08E-04 E 5.12E-04
Acetaldehyde Yes 4.31E-05 A 0.056 0.22 @© 1.47 0.15 E 0.36
Acrolein Yes 5.60E-06 A 0.007 0.028 C 0.19 0.019 E 0.05
Benzene Yes 1.30E-05 A 0.017 0.066 C 0.45 0.045 E 0.11
Ethylbenzene Yes 2.28E-05 A 0.029 0.115 C 0.78 0.079 E 0.19
Formaldehyde Yes 2.41E-04 B 0.28 1.08 D 8.27 0.83 E 191
Naphthalene Yes 6.33E-07 A 8.17E-04 3.18E-03 C 0.022 2.18E-03 E 5.36E-03
PAH Yes 4.71E-07 A 6.07E-04 2.37E-03 C 0.016 1.62E-03 E 3.98E-03
Propylene Oxide Yes 2.86E-05 A 0.037 0.14 C 0.98 0.098 E 0.24
Toluene Yes 6.80E-05 A 0.088 0.34 C 2.33 0.23 E 0.58
Xylene (total) Yes 6.51E-05 A 0.084 0.33 C 2.23 0.22 E 0.55
Total HAP 0.60 2.33 16.74 1.68 4.01
Maximum Single HAP 0.28 1.08 8.27 0.83 1.91

1. Emission Factor Basis Key

A Emission factors are based on average of large (> 40 MW) natural gas-fired turbine test data based on background data documentation from AP-42 Section 3.1.
B Highest formaldehyde emission factor from normal steady-state operation load/ambient condition cases provided by vendor.

2. Controlled Potential Emissions - Normal Operation Basis Key
C Controlled hourly potential emission rates during normal operation are based on worst-case heat input (MMBtu/hr, HHV), assumed control efficiency associated with the Oxidation Catalyst, and AP-42
reference emissions factors for natural gas-fired turbines (refer to footnote 1.A above). Controlled annual potential emission rates during normal operation are based on hourly potential emission rates
multiplied by the annual normal operating hours for the turbine.

D Controlled hourly potential formaldehyde emission rate during normal operation is based on maximum hourly emission rate during normal steady-state operation load/ambient conditions provided by
vendor. Controlled annual potential formaldehyde emission rate during normal operation is based on the hourly potential emission rate multiplied by the annual normal operating hours for turbine.

3. Controlled Potential Emission - SU-SD Basis Key

E Controlled hourly potential emission rates during SU-SD are calculated as the maximum controlled hourly CO emission rate (Ib/hr) for SU-SD events provided by the vendor divided by the expected CO

control efficiency for the Oxidation Catalayst during SU-SD events to obtain an uncontrolled CO emission rate during SU-SD. The uncontrolled hourly CO emission rate during SU-SD is divided by the worst-case
(lowest) CO emission factor (Ib/MMBtu) provided by the vendor and multiplied by the uncontrolled emission factor for each organic pollutant listed to obtain an uncontrolled hourly organic emission rate (Ib
organic pollutant/hr). The uncontrolled hourly organic pollutant emission rate is multiplied by one minus the expected organic pollutant control efficiency for the Oxidation Catalyst during SU-SD events to
obtain a controlled hourly organic pollutant potential emission rate during SU-SD. Please refer to the sample calculation below for the calculation of hourly controlled potential emissions for Formaldehyde:

Hourly Controlled Potential Emissions - SU-SD

1. 605.22 1b CO uncontrolled/hr 302.61 1b CO controlled/hr / 50.0%

2. 10.33 Ib Formaldehyde uncontrolled/hr ~ 605.22 Ib CO uncontrolled/hr / (0.014136 lb CO uncontrolled / MMBtu) x (0.0002 Ib Formaldehyde uncontrolled / MMBtu)

3. 8.27 b Formaldehyde controlled/hr  10.33 Ib Formaldehyde uncontrolled/hr x (100 - 20.0%)
Controlled annual potential emission rates during SU-SD are calculated as the maximum controlled hourly CO emission rate (Ib/hr) for SU-SD events provided by the vendor multiplied by the total event hours
associated with the specific SU-SD event to obtain an annual controlled CO emission rate during SU-SD (tpy) (refer to emission rates (Ib/hr) represented in Table C-3 Option A, B, and C). The controlled CO
emission rate during SU-SD is divided by the expected CO control efficiency for the Oxidation Catalayst during SU-SD events to obtain an uncontrolled annual CO emission rate during SU-SD. The uncontrolled
annual CO emission rate during SU-SD is divided by the worst-case (lowest) CO emission factor (Ib/MMBtu) provided by the vendor and multiplied by the uncontrolled emission factor for each organic pollutant

listed to obtian an uncontrolled annual organic emission rate (ton organic pollutant/yr). The uncontrolled annual organic pollutant emission rate is multiplied by one minus the expected organic pollutant
control efficiency for the Oxidation Catalyst during SU-SD events to obtain a controlled annual organic pollutant potential emission rate during SU-SD. Please refer to the sample calculation below for the
calculation of hourly controlled potential emissions for Formaldehyde:

Annual Controlled Potential Emissions - SU-SD
1. 60.8 ton CO uncontrolled/yr 30.40 ton CO controlled/yr / 50.0%

2. 0.2798 ton Formaldehyde uncontrolled/yr

3. 0.83 ton Formaldehyde controlled/yr

60.80 ton CO uncontrolled/yr / (0.0141 Ib CO uncontrolled / MMBtu) x (0.0002 Ib Formaldehyde uncontrolled / MMBtu)
1.04 ton Formaldehyde uncontrolled/yr x (100 - 20.0%)

4. Worst-case annual emission rate calculated as the sum of the controlled annual HAP emission rate during normal operation and the controlled annual HAP emission rate during SU-SD events.
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Table C-4. NGCC Combustion Turbine Potential HAP Emissions

Combustion Turbine - Option B
Heat Input (per Combustion Turbine)
Hours of Normal Ops. per Year per CT
Hours of SU-SD per Year per CT

CO Control During Normal Ops.

CO Control During SU-SD

Organic Pollutant Control During Normal Ops.

Organic Pollutant Control During SU-SD
Worst-Case Uncontrolled CO Emission Factor

2,868 MMBtu/hr (HHV), worst-case scenario

7,811 hr/yr

949 hr/yr
80.0% (from Oxidation Catalyst)
50.0% (from Oxidation Catalyst)
50.0% (from Oxidation Catalyst)
20.0% (from Oxidation Catalyst)

0.0240 1b/MMBtu, lowest CO emission factor is worst-case for potential HAP/TAP emission calculation approach

Revlett

Total Controlled
Potential
Controlled Potential Emissions - | Controlled Potential Emissions - | Emissions - Per
Uncontrolled Normal Operation SU-SD Combustion
HAP Emission Factor" Per Combustion Turbine Per Combustion Turbine Turbine*
Pollutant (Yes/No) (Ib/MMBtu) Basis (lb/hr)2 (tpy)® Basis (Ib/hr) (tpy) Basis (tpy)
1,3-Butadiene Yes 6.05E-08 A 8.68E-05 3.39E-04 C 7.89E-03 7.26E-04 E 1.07E-03
Acetaldehyde Yes 4.31E-05 A 0.062 0.24 © 5.62 0.52 E 0.76
Acrolein Yes 5.60E-06 A 0.008 0.031 C 0.73 0.067 E 0.10
Benzene Yes 1.30E-05 A 0.019 0.073 © 1.70 0.157 E 0.23
Ethylbenzene Yes 2.28E-05 A 0.033 0.128 C 2.98 0.274 E 0.40
Formaldehyde Yes 2.65E-04 B 0.34 1.31 D 34.53 3.18 E 4.49
Naphthalene Yes 6.33E-07 A 9.08E-04 3.55E-03 C 0.083 7.60E-03 E 1.11E-02
PAH Yes 4.71E-07 A 6.75E-04 2.64E-03 © 0.061 5.65E-03 E 8.29E-03
Propylene Oxide Yes 2.86E-05 A 0.041 0.16 C 3.73 0.343 E 0.50
Toluene Yes 6.80E-05 A 0.097 0.38 © 8.86 0.82 E 1.20
Xylene (total) Yes 6.51E-05 A 0.093 0.36 C 8.49 0.78 E 1.15
Total HAP 0.69 2.70 66.79 6.15 8.85
Maximum Single HAP 0.34 1.31 34.53 3.18 4.49

1. Emission Factor Basis Key

A Refer to footnote 1.A for Combustion Turbine - Option A.
B Refer to footnote 1.B for Combustion Turbine - Option A.
2. Controlled Potential Emissions - Normal Operation Basis Key
C Refer to footnote 2.C for Combustion Turbine - Option A.
D Refer to footnote 2.D for Combustion Turbine - Option A.

3. Controlled Potential Emission - SU-SD Basis Key

E Refer to footnore 3.E for Combustion Turbine - Option A.
4. Worst-case annual emission rate calculated as the sum of the controlled annual HAP emission rate during normal operation and the controlled annual HAP emission rate during SU-SD events.
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Table C-4. NGCC Combustion Turbine Potential HAP Emissions

Combustion Turbine - Option C
Heat Input (per Combustion Turbine)
Hours of Normal Ops. per Year per CT
Hours of SU-SD per Year per CT

CO Control During Normal Ops.

CO Control During SU-SD

Organic Pollutant Control During Normal Ops.

Organic Pollutant Control During SU-SD
Worst-Case Uncontrolled CO Emission Factor

2,902 MMBtu/hr (HHV), worst-case scenario

7,841 hr/yr

919 hr/yr
80.0% (from Oxidation Catalyst)
50.0% (from Oxidation Catalyst)
50.0% (from Oxidation Catalyst)
20.0% (from Oxidation Catalyst)

0.0229 1b/MMBtu, lowest CO emission factor is worst-case for potential HAP/TAP emission calculation approach

Revlett

Total Controlled
Potential
Controlled Potential Emissions - | Controlled Potential Emissions - | Emissions - Per
Uncontrolled Normal Operation SU-SD Combustion

HAP Emission Factor" Per Combustion Turbine Per Combustion Turbine Turbine*

Pollutant (Yes/No) (Ib/MMBtu) Basis (lb/hr)2 (tpy)® Basis (Ib/hr) (tpy) Basis (tpy)
T

1,3-Butadiene Yes 6.05E-08 A 8.78E-05 3.44E-04 C 9.77E-03 5.75E-04 E 9.19E-04
Acetaldehyde Yes 4.31E-05 A 0.062 0.24 © 6.95 0.41 E 0.65
Acrolein Yes 5.60E-06 A 0.008 0.032 C 0.90 0.053 E 0.08
Benzene Yes 1.30E-05 A 0.019 0.074 © 2.11 0.124 E 0.20
Ethylbenzene Yes 2.28E-05 A 0.033 0.130 C 3.69 0.217 E 0.35
Formaldehyde Yes 2.42E-04 B 0.31 1.23 D 39.02 230 E 3.52

Naphthalene Yes 6.33E-07 A 9.18E-04 3.60E-03 C 0.102 6.01E-03 E 9.61E-03

PAH Yes 4.71E-07 A 6.83E-04 2.68E-03 © 0.076 4.47E-03 E 7.15E-03
Propylene Oxide Yes 2.86E-05 A 0.041 0.16 C 4.62 0.272 E 0.43
Toluene Yes 6.80E-05 A 0.099 0.39 © 10.97 0.65 E 1.03
Xylene (total) Yes 6.51E-05 A 0.094 0.37 C 10.50 0.62 E 0.99
Total HAP 0.67 2.63 78.94 4.64 7.28
Maximum Single HAP 0.31 1.23 39.02 2.30 3.52

1. Emission Factor Basis Key

A Refer to footnote 1.A for Combustion Turbine - Option A.
B Refer to footnote 1.B for Combustion Turbine - Option A.
2. Controlled Potential Emissions - Normal Operation Basis Key

C Refer to footnote 2.C for Combustion Turbine - Option A.
D Refer to footnote 2.D for Combustion Turbine - Option A.

3. Controlled Potential Emission - SU-SD Basis Key

E Refer to footnore 3.E for Combustion Turbine - Option A.

4. Worst-case annual emission rate calculated as the sum of the controlled annual HAP emission rate during normal operation and the controlled annual HAP emission rate during SU-SD events.
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Table C-5. Combustion and Steam Turbine Generator Purging Potential GHG Emissions

EU09, EU10, &
Turbine Data Steam Turbine
Volume CO, Required for Purge 10,000 cf per turbine (1 atm, 25°C)
Number of Maintenance Shutdowns' 1 shutdown/yr
Ideal Gas Law Constant 0.73 ft*atm/(R*Ib-mol)
Molar Volume 392 dscf/lb-mol (1 atm, 25°C)
Molecular Weight CO, 44 Ib/1b-mol

CO,E CO, E

Per Turbine"? Total®

(tpy) (tpy)

Turbine Purging 0.56 1.68

1. CO, purging occurs only once every 2 to 3 years. It is conservatively assumed that purging occurs once annually for each
combustion turbine generator and the steam turbine generator.
2.CO, Emissions per Turbine (tpy) Volume CO, required for purge (cf) / Molar Volume (dscf/Ib-mol) * Number of
Maintenance Shutdowns (shutdown/yr) * MW of CO, (Ib/Ib-mol) / 2,000 (Ib/ton)
3. CO, Emissions Total (tpy) CO, Emissions per Turbine (tpy) * (Number of Turbines [3])
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Table C-6. Auxiliary Boiler Potential NSR-Regulated Pollutant and GHG Emissions

Auxiliary Boiler EU11
Maximum Heat Input 99.9 MMBtu/hr (HHV)
Fuel Heat Content 997 MMBtu/MMscf (HHV)
Potential Hours of Operation 8,760 hr/yr

Emission

Factor"” Potential Emissions
Pollutant (Ib/MMBtu) (Ib/hr) (tpy)
co 0.08 7.49 32.82
NOyx 0.04 3.60 15.75
PM 0.01 0.70 3.06
PM, 0.01 0.70 3.06
PM,5 0.01 0.70 3.06
SO, 3.00E-03 0.30 1.31
VoC 0.01 0.55 241
Co, 116.89 11,677 51,146
N,0 2.20E-04 0.02 0.10
CH, 2.20E-03 0.22 0.96

1. Emission factors based on vendor guarantees, except for VOC, which is based on AP-42, Table 1.4-2, and CQ,, N,0, and CH , which
are based on 40 CFR 98, Subpart C, Tables C-1 and C-2.
2.PM; and PM, 5 emissions are conservatively assumed to be equal to PM emissions.
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Table C-7. Auxiliary Boiler Potential HAP/Toxic Emissions

Attachment to Response to AG-1 Question No. 81

HAP Emission Factor" Potential Emissions

Pollutant (Yes/No) (Ib/MMscf) (Ib/MMBtu) (Ib/hr) (tpy)

2-Methylnaphthalene Yes 2.40E-05 2.41E-08 2.40E-06 1.05E-05
3-Methylchloranthrene Yes 1.80E-06 1.80E-09 1.80E-07 7.90E-07
7,12-Dimethylbenz(a)anthrace| Yes 1.60E-05 1.60E-08 1.60E-06 7.02E-06
Acenaphthene Yes 1.80E-06 1.80E-09 1.80E-07 7.90E-07
Acenaphthylene Yes 1.80E-06 1.80E-09 1.80E-07 7.90E-07
Anthracene Yes 2.40E-06 2.41E-09 2.40E-07 1.05E-06
Arsenic Yes 2.00E-04 2.01E-07 2.00E-05 8.77E-05
Barium No 4.40E-03 4.41E-06 4.41E-04 1.93E-03
Beryllium Yes 1.20E-05 1.20E-08 1.20E-06 5.26E-06
Benzene Yes 2.10E-03 2.11E-06 2.10E-04 9.21E-04
Benzo(a)anthracene Yes 1.80E-06 1.80E-09 1.80E-07 7.90E-07
Benzo(a)pyrene Yes 1.20E-06 1.20E-09 1.20E-07 5.26E-07
Benzo(b)fluoranthene Yes 1.80E-06 1.80E-09 1.80E-07 7.90E-07
Benzo(g,h,i)perylene Yes 1.20E-06 1.20E-09 1.20E-07 5.26E-07
Benzo(k)fluoranthene Yes 1.80E-06 1.80E-09 1.80E-07 7.90E-07
Butane No 2.10E+00 2.11E-03 2.10E-01 9.21E-01
Cadmium Yes 1.10E-03 1.10E-06 1.10E-04 4.83E-04
Chromium Yes 1.40E-03 1.40E-06 1.40E-04 6.14E-04
Chrysene Yes 1.80E-06 1.80E-09 1.80E-07 7.90E-07
Cobalt Yes 8.40E-05 8.42E-08 8.41E-06 3.69E-05
Copper No 8.50E-04 8.52E-07 8.51E-05 3.73E-04
Dibenzo(ah)anthracene Yes 1.20E-06 1.20E-09 1.20E-07 5.26E-07
Dichlorobenzene Yes 1.20E-03 1.20E-06 1.20E-04 5.26E-04
Ethane No 3.10E+00 3.11E-03 3.10E-01 1.36E+00
Fluoranthene Yes 3.00E-06 3.01E-09 3.00E-07 1.32E-06
Fluorene Yes 2.80E-06 2.81E-09 2.80E-07 1.23E-06
Formaldehyde Yes 7.50E-02 7.52E-05 7.51E-03 3.29E-02
Hexane Yes 1.80E+00 1.80E-03 1.80E-01 7.90E-01
Indeno(1,2,3-cd)pyrene Yes 1.80E-06 1.80E-09 1.80E-07 7.90E-07
Lead Yes 5.00E-04 5.01E-07 5.01E-05 2.19E-04
Manganese Yes 3.80E-04 3.81E-07 3.81E-05 1.67E-04
Mercury Yes 2.60E-04 2.61E-07 2.60E-05 1.14E-04
Molybdenum No 1.10E-03 1.10E-06 1.10E-04 4.83E-04
Naphthalene Yes 6.10E-04 6.12E-07 6.11E-05 2.68E-04
Nickel Yes 2.10E-03 2.11E-06 2.10E-04 9.21E-04
Pentane No 2.60E+00 2.61E-03 2.60E-01 1.14E+00
Phenanthrene Yes 1.70E-05 1.70E-08 1.70E-06 7.46E-06
Propane No 1.60E+00 1.60E-03 1.60E-01 7.02E-01
Pyrene Yes 5.00E-06 5.01E-09 5.01E-07 2.19E-06
Selenium Yes 2.40E-05 2.41E-08 2.40E-06 1.05E-05
Toluene Yes 3.40E-03 3.41E-06 3.41E-04 1.49E-03
Vanadium No 2.30E-03 2.31E-06 2.30E-04 1.01E-03
Zinc No 2.90E-02 2.91E-05 2.90E-03 1.27E-02
Total HAP 1.89E-01 8.28E-01

1. U.S. EPA. (1998, July). Natural Gas Combustion. In AP-42 Compilation of Air Pollutant Emission Factors (Section 1.4). Retrieved from

http://www.epa.gov/ttn/chief/ap42/ch01/final/c01s04.pdf
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Attachment to Response to AG-1 Question No. 81

Appendix C - Emission Calculations

Cooling Tower EU12

Capacity 220,000 gpm

Total Dissolved Solids’ 1,500 mg/L

Drift Loss 0.001 %

Drift Mass Governed by Atmospheric Dispersion” 3130 %

Mass of Particles with Diameter <10 pm 7259 %

Mass of Particles with Diameter <2.5 pm 0.22 %

Potential Hours of Operation 8,760  hr/yr

Drift Mass Flow Total PM Total PM;, Total PM_ 5
Rate® Emission Rate™® Emission Rate>® Emission Rate®’

(Ib/hr) (Ib/hr) (tpy) (Ib/hr) (tpy) (Ib/hr) (tpy)

1,101 0.52 2.26 0.38 1.64 1.14E-03 0.01

1. Represents maximum recirculated water TDS, assuming four cycles of concentration.

2.U.S. EPA. (1979, November). Effects of Pathogenic and Toxic Material Transport Via Cooling Device Drift - Vol. 1 Technical ReportEPA 600

7-79-251a.

3. Drift mass flow rate (Ib/hr)  Cooling tower capacity (gpm) * Density of water (8.34 Ib/gal) * 60 (min/hour) * Drift loss (%) .
4. Hourly PM emission rate (Ib/hr)  Drift mass flow rate (Ib/hr) * Dispersion Factor (%) * TDS (mg/L)/(1,000,000).

5. Annual PM/PM,,/PM, 5 emission rate (ton/yr) Hourly emission rate (Ib/hr) * 8,760 (hours/yr)/(2000 Ib/ton).

6. Hourly PM;, emission rate (Ib/hr) Hourly PM emission rate (Ib/hr) * Mass of Particles with Diameter <10 pm / 100

7. Hourly PM, 5 emission rate (Ib/hr) Hourly PM emission rate (Ib/hr) * Mass of Particles with Diameter <2.5 pm / 100
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Table C-9. Cooling Tower Particle Size Distribution™?

Appendix C - Emission Calculations

Attachment to Response to AG-1 Question No. 81

EPRI Droplet Droplet Particle Mass* | Solid Particle | Solid Particle
Diameter® Volume Droplet Mass (Solids) Volume Diameter* EPRI % Mass
(um) (um®) (ng) (ng) (um®) (um) Smaller'

10 5.24E+02 5.24E-04 7.85E-07 3.57E-01 0.880 0

20 4.19E+03 4.19E-03 6.28E-06 2.86E+00 1.760 0.196

28 1.20E+04 1.20E-02 1.80E-05 8.18E+00 2.500 0.221

30 1.41E+04 1.41E-02 2.12E-05 9.64E+00 2.640 0.226

40 3.35E+04 3.35E-02 5.03E-05 2.28E+01 3.521 0.514

50 6.54E+04 6.54E-02 9.82E-05 4.46E+01 4.401 1.816

60 1.13E+05 1.13E-01 1.70E-04 7.71E+01 5.281 5.702

70 1.80E+05 1.80E-01 2.69E-04 1.22E+02 6.161 21.348

90 3.82E+05 3.82E-01 5.73E-04 2.60E+02 7.921 49.812

110 6.97E+05 6.97E-01 1.05E-03 4.75E+02 9.682 70.509

114 7.68E+05 7.68E-01 1.15E-03 5.24E+02 10.000 72.591

130 1.15E+06 1.15E+00 1.73E-03 7.84E+02 11.442 82.023

150 1.77E+06 1.77E+00 2.65E-03 1.20E+03 13.202 88.012

180 3.05E+06 3.05E+00 4.58E-03 2.08E+03 15.843 91.032

210 4.85E+06 4.85E+00 7.27E-03 3.31E+03 18.483 92.468

240 7.24E+06 7.24E+00 1.09E-02 4.94E+03 21.124 94.091

270 1.03E+07 1.03E+01 1.55E-02 7.03E+03 23.764 94.689

300 1.41E+07 1.41E+01 2.12E-02 9.64E+03 26.404 96.288

350 2.24E+07 2.24E+01 3.37E-02 1.53E+04 30.805 97.011

400 3.35E+07 3.35E+01 5.03E-02 2.28E+04 35.206 98.340

450 4.77E+07 4.77E+01 7.16E-02 3.25E+04 39.607 99.071

500 6.54E+07 6.54E+01 9.82E-02 4.46E+04 44.007 99.071

600 1.13E+08 1.13E+02 1.70E-01 7.71E+04 52.809 100

Association Annual Conference Session

No. AM-1b.

2. Highlighted rows in the table above indicate interpolated values used to determine PM,/PM, 5 speciation.

3. Test data provided by Brentwood Industries for cooling tower with 0.0003 percent drift rate. The use of this data is conservative
as it can be reasonably expected that a cooling tower with a 0.0003 percent drift rate will produce smaller droplets than one with a
0.001 percent drift rate.
4. Particle Masses and Solid Particle Diameters calculated based on a TDS value of 1,500 mg/L (assumed equivalent to ppmw).
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Table C-10. Emergency Generator Potential NSR-Regulated Pollutant and GHG Emissions

Emergency Generator EU13
Engine Power 1,006 bhp
Potential Hours of Operation® 500 hr/yr
Heating Value of Diesel 19,170  Btu/lb
Maximum Fuel Consumption 56.63 gal/hr
Density of Diesel 7.00 Ib/gal
Heat Input 7.60 MMBtu/hr, input
Power Conversion 7,555 Btu/hp-hr
Emission Potential Emissions

Pollutant Factor>**° Units (Ib/hr) (tpy)
co 0.25 g/hp-hr 0.55 0.14
NOy 5.25 g/hp-hr 11.64 291
PM 0.02 g/hp-hr 0.05 0.01
PM, 0.02 g/hp-hr 0.05 0.01
PM,5 0.02 g/hp-hr 0.05 0.01
S0, 15.00 ppmw S 0.01 2.97E-03
VOC (NMHC) 3.00E-02 g/hp-hr 0.07 0.02
Co, 163 Ib/MMBtu 1,239 310
N,0 1.32E-03 Ib/MMBtu 0.01 2.51E-03
CH, 0.01 Ib/MMBtu 0.05 0.01

1. Potential hours of operation assumed to be 500 hr/yr for emission calculation purposes.

2. Conversion factor calculated based on heat input and engine power ratings.

3. Criteria emissions factors provided by engine vendor, except as otherwise noted.

4. Sulfur content per 40 CFR 80.510(b) standard, as required by NSPS IIII.

5.C0, N,0,and CH emission factors per 40 CFR 98, Subpart C, Tables C-1 and C-2.

6. Emissions data from manufacturer is based on 100 percent load and thus cannot be used to compare to EPA
regulations which use values based on a weighted cycle.
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HAP Emission Factor® Potential Emissions
Pollutant (Yes/No) (Ib/MMBtu) (Ib/hr) (tpy)
Acenaphthene Yes 4.68E-06 3.56E-05 8.89E-06
Acenaphthylene Yes 9.23E-06 7.01E-05 1.75E-05
Acetaldehyde Yes 2.52E-05 1.92E-04 4.79E-05
Acrolein Yes 7.88E-06 5.99E-05 1.50E-05
Anthracene Yes 1.23E-06 9.35E-06 2.34E-06
Benzene Yes 7.76E-04 5.90E-03 1.47E-03
Benzo(a)anthracene Yes 6.22E-07 4.73E-06 1.18E-06
Benzo(a)pyrene Yes 2.57E-07 1.95E-06 4.88E-07
Benzo(b)fluoranthene Yes 1.11E-06 8.44E-06 2.11E-06
Benzo(gh,i)perylene Yes 5.56E-07 4.23E-06 1.06E-06
Benzo(k)fluoranthene Yes 2.18E-07 1.66E-06 4.14E-07
Chrysene Yes 1.53E-06 1.16E-05 2.91E-06
Dibenzo(a,h)anthracene Yes 3.46E-07 2.63E-06 6.57E-07
Fluoranthene Yes 4.03E-06 3.06E-05 7.66E-06
Fluorene Yes 1.28E-05 9.73E-05 2.43E-05
Formaldehyde Yes 7.89E-05 6.00E-04 1.50E-04
Indeno(1,2,3-cd)pyrene Yes 4.14E-07 3.15E-06 7.87E-07
Naphthalene Yes 1.30E-04 9.88E-04 2.47E-04
Phenanthrene Yes 4.08E-05 3.10E-04 7.75E-05
Propylene No 2.79E-03 2.12E-02 5.30E-03
Pyrene Yes 3.71E-06 2.82E-05 7.05E-06
Toluene Yes 2.81E-04 2.14E-03 5.34E-04
Xylene (Total) Yes 1.93E-04 1.47E-03 3.67E-04
Total HAP 1.20E-02 2.99E-03

1. U.S. EPA. (1996, October). Large Stationary Diesel and All Stationary Dual-fuel Engines. InAP-42 Compilation
of Air Pollutant Emission Factors (Section 3.4). Retrieved from
http://www.epa.gov/ttn/chief/ap42/ch03/final /c03s04.pdf
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Appendix C - Emission Calculations

Table C-12. Fire Pump Engine Potential NSR-Regulated Pollutant and GHG Emissions

Fire Pump Engine EU14
Engine Power 542 bhp
Potential Hours of Operation® 500 hr/yr
Heating Value of Diesel 19,170  Btu/lb
Maximum Fuel Consumption 26.50 gal/hr
Density of Diesel Fuel 7.00 Ib/gal
Heat Input 3.56 MMBtu/hr, input
Power Conversion 6,562 Btu/hp-hr
Emission Potential Emissions

Pollutant Factor™*® Units (Ib/hr) (tpy)
co 0.67 g/bhp-hr 0.80 0.20
NO 2.57 g/bhp-hr 3.06 0.77
PM 0.08 g/bhp-hr 0.09 0.02
PM, 0.08 g/bhp-hr 0.09 0.02
PM,5 0.08 g/bhp-hr 0.09 0.02
S0, 15 ppmw S 0.01 1.39E-03
VOC (NMHC) 0.09 g/bhp-hr 0.10 0.03
o, 163 1b/MMBtu 580 145
N,0 1.32E-03 Ib/MMBtu 0.00 1.18E-03
CH, 0.01 Ib/MMBtu 0.02 0.01

1. Potential hours of operation assumed to be 500 hr/yr for emission calculation purposes.
2. Conversion factor calculated based on heat input and engine power rating.

3. Criteria emissions factors provided by engine vendor, except as otherwise noted.
4. Sulfur content per 40 CFR 80.510(b) standard, as required by NSPS IIII.

5.C0, N,0,and CH emission factors per 40 CFR 98, Subpart C, Tables C-1 and C-2.
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Table C-13. Fire Pump Engine Potential HAP/Toxic Emissions

Attachment to Response to AG-1 Question No. 81

Appendix C - Emission Calculations

HAP Emission Factor® Potential Emissions
Pollutant (Yes/No) (Ib/MMBtu) (Ib/hr) (tpy)
1,3-Butadiene Yes 3.91E-05 1.39E-04 3.48E-05
Acenaphthene Yes 1.42E-06 5.05E-06 1.26E-06
Acenaphthylene Yes 5.06E-06 1.80E-05 4.50E-06
Acetaldehyde Yes 7.67E-04 2.73E-03 6.82E-04
Acrolein Yes 9.25E-05 3.29E-04 8.22E-05
Anthracene Yes 1.87E-06 6.65E-06 1.66E-06
Benzene Yes 9.33E-04 3.32E-03 8.30E-04
Benzo(a)anthracene Yes 1.68E-06 5.97E-06 1.49E-06
Benzo(a)pyrene Yes 1.88E-07 6.69E-07 1.67E-07
Benzo(b)fluoranthene Yes 9.91E-08 3.52E-07 8.81E-08
Benzo(gh,i)perylene Yes 4.89E-07 1.74E-06 4.35E-07
Benzo(Kk)fluoranthene Yes 1.55E-07 5.51E-07 1.38E-07
Chrysene Yes 3.53E-07 1.26E-06 3.14E-07
Dibenzo(a,h)anthracene Yes 5.83E-07 2.07E-06 5.18E-07
Fluoranthene Yes 7.61E-06 2.71E-05 6.77E-06
Fluorene Yes 2.92E-05 1.04E-04 2.60E-05
Formaldehyde Yes 1.18E-03 4.20E-03 1.05E-03
Indeno(1,2,3-cd)pyrene Yes 3.75E-07 1.33E-06 3.33E-07
Naphthalene Yes 8.48E-05 3.02E-04 7.54E-05
Phenanthrene Yes 2.94E-05 1.05E-04 2.61E-05
Propylene No 2.58E-03 9.18E-03 2.29E-03
Pyrene Yes 4.78E-06 1.70E-05 4.25E-06
Toluene Yes 4.09E-04 1.45E-03 3.64E-04
Xylene (Total) Yes 2.85E-04 1.01E-03 2.53E-04
Total HAP 1.38E-02 3.44E-03

1. U.S. EPA. (1996, October). Gasoline and Diesel Industrial Engines. InAP-42 Compilation of Air Pollutant
Emission Factors (Section 3.3). Retrieved from http://www.epa.gov/ttn/chief/ap42/ch03/final/c03s03.pdf
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Table C-14. Fuel Gas Heater Potential NSR-Regulated Pollutant and GHG Emissions

Fuel Gas Heater EU15
Maximum Heat Input 15.0 MMBtu/hr (HHV)
Fuel Heat Content 997 MMBtu/MMscf (HHV)
Potential Hours of Operation 8,760 hr/yr

Emission

Factor"” Potential Emissions
Pollutant (Ib/MMBtu) (Ib/hr) (tpy)
co 0.08 1.26 5.53
NOyx 0.06 0.90 3.94
PM 0.01 0.11 0.46
PMy, 0.01 0.11 0.46
PM,5 0.01 0.11 0.46
SO, 3.00E-03 0.05 0.20
VoC 0.01 0.08 0.36
Co, 116.89 1,753 7,680
N,0 2.20E-04 3.31E-03 0.01
CH, 2.20E-03 0.03 0.14

1. Factors based on vendor guarantees, except for CO and VOC, which are based on AP-42, Tables 1.4-1 and 1.4-2, respectively, and
CO,, N,0, and CH , which are based on 40 CFR 98, Subpart C, Tables C-1 and C-2.
2.PM10 and PM2.5 are assumed to be equal to PM.
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Table C-15. Fuel Gas Heater Potential HAP/Toxic Emissions

Attachment to Response to AG-1 Question No. 81

HAP Emission Factor" Potential Emissions

Pollutant (Yes/No) (Ib/MMscf) (Ib/MMBtu) (Ib/hr) (tpy)

2-Methylnaphthalene Yes 2.40E-05 2.41E-08 3.61E-07 1.58E-06
3-Methylchloranthrene Yes 1.80E-06 1.80E-09 2.71E-08 1.19E-07
7,12-Dimethylbenz(a)anthrace| Yes 1.60E-05 1.60E-08 2.41E-07 1.05E-06
Acenaphthene Yes 1.80E-06 1.80E-09 2.71E-08 1.19E-07
Acenaphthylene Yes 1.80E-06 1.80E-09 2.71E-08 1.19E-07
Anthracene Yes 2.40E-06 2.41E-09 3.61E-08 1.58E-07
Arsenic Yes 2.00E-04 2.01E-07 3.01E-06 1.32E-05
Barium No 4.40E-03 4.41E-06 6.62E-05 2.90E-04
Beryllium Yes 1.20E-05 1.20E-08 1.80E-07 7.90E-07
Benzene Yes 2.10E-03 2.11E-06 3.16E-05 1.38E-04
Benzo(a)anthracene Yes 1.80E-06 1.80E-09 2.71E-08 1.19E-07
Benzo(a)pyrene Yes 1.20E-06 1.20E-09 1.80E-08 7.90E-08
Benzo(b)fluoranthene Yes 1.80E-06 1.80E-09 2.71E-08 1.19E-07
Benzo(g,h,i)perylene Yes 1.20E-06 1.20E-09 1.80E-08 7.90E-08
Benzo(k)fluoranthene Yes 1.80E-06 1.80E-09 2.71E-08 1.19E-07
Butane No 2.10E+00 2.11E-03 3.16E-02 1.38E-01
Cadmium Yes 1.10E-03 1.10E-06 1.65E-05 7.25E-05
Chromium Yes 1.40E-03 1.40E-06 2.11E-05 9.22E-05
Chrysene Yes 1.80E-06 1.80E-09 2.71E-08 1.19E-07
Cobalt Yes 8.40E-05 8.42E-08 1.26E-06 5.53E-06
Copper No 8.50E-04 8.52E-07 1.28E-05 5.60E-05
Dibenzo(ah)anthracene Yes 1.20E-06 1.20E-09 1.80E-08 7.90E-08
Dichlorobenzene Yes 1.20E-03 1.20E-06 1.80E-05 7.90E-05
Ethane No 3.10E+00 3.11E-03 4.66E-02 2.04E-01
Fluoranthene Yes 3.00E-06 3.01E-09 4.51E-08 1.98E-07
Fluorene Yes 2.80E-06 2.81E-09 4.21E-08 1.84E-07
Formaldehyde Yes 7.50E-02 7.52E-05 1.13E-03 4.94E-03
Hexane Yes 1.80E+00 1.80E-03 2.71E-02 1.19E-01
Indeno(1,2,3-cd)pyrene Yes 1.80E-06 1.80E-09 2.71E-08 1.19E-07
Lead Yes 5.00E-04 5.01E-07 7.52E-06 3.29E-05
Manganese Yes 3.80E-04 3.81E-07 5.71E-06 2.50E-05
Mercury Yes 2.60E-04 2.61E-07 3.91E-06 1.71E-05
Molybdenum No 1.10E-03 1.10E-06 1.65E-05 7.25E-05
Naphthalene Yes 6.10E-04 6.12E-07 9.17E-06 4.02E-05
Nickel Yes 2.10E-03 2.11E-06 3.16E-05 1.38E-04
Pentane No 2.60E+00 2.61E-03 3.91E-02 1.71E-01
Phenanthrene Yes 1.70E-05 1.70E-08 2.56E-07 1.12E-06
Propane No 1.60E+00 1.60E-03 2.41E-02 1.05E-01
Pyrene Yes 5.00E-06 5.01E-09 7.52E-08 3.29E-07
Selenium Yes 2.40E-05 2.41E-08 3.61E-07 1.58E-06
Toluene Yes 3.40E-03 3.41E-06 5.11E-05 2.24E-04
Vanadium No 2.30E-03 2.31E-06 3.46E-05 1.52E-04
Zinc No 2.90E-02 2.91E-05 4.36E-04 1.91E-03
Total HAP 2.84E-02 1.24E-01

1. U.S. EPA. (1998, July). Natural Gas Combustion. In AP-42 Compilation of Air Pollutant Emission Factors (Section 1.4). Retrieved
from http://www.epa.gov/ttn/chief/ap42/ch01/final /c01s04.pdf
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Table C-16. Storage Tanks Potential NSR-R

d Pollutant E:

Attachment to Response to AG-1 Question No. 81

Appendix C - Emission Calculations

Maximum voc Toluene Xylenes

Volume Throughput' Annual Emissions’ Ei 2 E 2
EUID Description (gal) (gal/yr) Turnovers| (Ib/yr) (tpy) (Ib/yr) (tpy) (Ib/yr) (tpy)
Insig. Diesel Tank #6 (660 gal) 660 28,314 42.90 0.56 2.80E-04 0.01 5.00E-06 0.03 1.50E-05
Insig. Diesel Tank #7 (849 gal) 849 13,250 15.61 0.39 1.95E-04 0.01 5.00E-06 0.02 1.00E-05
Insig. Lube Oil Tank #1 (8,400 gal) 8,400 88 0.01 6.81 3.41E-03 - - - -
Insig. Lube Oil Tank #2 (8,400 gal) 8,400 88 0.01 6.81 3.41E-03 - - - -
Insig. Lube Oil Tank #3 (12,050 gal) 12,050 88 0.01 9.75 4.88E-03 - - - -

annual fuel ion for the new emergency generator and fire pump,

1. Maximum throughputs for Diesel Tanks #6 and #7 are based on the
respectively. Maximum throughputs for Lube Oil Tanks #1, #2, and #3 are each based on the maximum lube oil demister vent emission rate. Lube oil is recirculated

through the turbines' internal storage and distribution system, and apart from losses due to emissions from the demister vents, the level of lube oil in each tank

remains constant.
2. Emissions calculated using U.S. EPA's TANKS 4.0.9d.
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Table C-17. Lube Oil Demister Vents Potential NSR-Regulated Pollutant Emissions

Lube Oil Demister Vents Insig.
Lube 0Oil Density 7.17  1b/gal
Number of Turbines (CT + ST) 3
Potential Hours of Operation 8,760 hr/yr
Potential Fugitive Emissions Potential Fugitive
(Per Turbine)"? (Total)?

Pollutant (gal/hr)  (Ib/hr) (tpy) (Ib/hr) (tpy)
PM/PM;,/PM, 5 0.01 0.07 0.31 0.22 0.94
VoC 0.01 0.07 0.31 0.22 0.94

1. Emission rate in gal/hr estimated by turbine vendor.
2. Itis conservatively assumed that all lube oil emitted from the demister vents is PM/PM,/PM, .
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Table C-18. Circuit Breaker Potential GHG Emissions

Circuit Breakers

SF Leak Rate' 050  %/yr
Number | Amount of SF SF¢ Emission
of Circuit| per Breaker Rate’ €0,e**
Description Breakers (Ib) (tpy) (tpy)
Generator Braker 24.25 1.82E-04 4.15
Switchyard Breaker 12 230.00 6.90E-03 157.32
Total Circuit Breaker Emissions: 0.01 161.47

1. Proposed BACT Limit
2. Calculated according to the following equation:
SF Emission Rate (tpy) Number of Circuit Breakers * Amount of SF; per Breaker (Ib) *
SF¢ Leak Rate (%/yr) / 100 * 2,000 (Ib/ton)
3. Calculated according to the following equation:
COye (tpy) SF, Emission Rate (tpy) * Global Warming Potential for SF,
4. Emissions in CO,e calculated based on a Global Warming Potential of 22,800 for SF;, per 40 CFR 98, Table A-1

(78 FR 71904. [2013, November 29].).
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Table C-19. Fugitive Components Potential GHG Emissions

Fugitive Components

Potential Hours of Operation 8,760
Emission Emission CH, CO,e
Components Componfnt Factors” Factors® Emissions>* Emissions™®
Count (kg/hr- (Ib/hr-

comp ) | comp ) (tpy) (tpy)

Valves 410 4.50E-03 9.92E-03 17.82 445.39
Pressure Relief Valves 30 8.80E-03 1.94E-02 2.55 63.73
Flanges/Connectors 690 3.90E-04 8.60E-04 2.60 64.96
Compressors 2 8.80E-03 1.94E-02 0.17 425
Open-ended Lines 60 2.00E-03 4.41E-03 1.16 28.97
Other 11 8.80E-03 1.94E-02 0.93 23.37

Total Emissions 630.67

1. Estimated component counts, including 20 percent safety factor for flanges/connectors and 10 percent safety factor for valves,
pressure relief valves, and open-ended lines.
2.U.S.EPA. (1995, November). Protocol for Equipment Leak Emission Estimates. Table 2-4, Oil and Gas Production Operations Average
Emission Factors.
3. Emissions calculated according to the following equation:

Annual Emission Rate (tpy) Component Count * Emission Factor (Ib/hr-component) * Methane Content (%) *

8,760 (hr/yr) / 2,000 (Ib/ton)
4. Methane content of gas conservatively assumed to be 100 percent.
5. Emissions calculated according to the following equation:

COze (tpy) CH Emissions (tpy) * Global Warming Potential for CH
6. Emissions in CO,e calculated based on a Global Warming Potential of 25 for CH , per 40 CFR 98, Table A-1 (78 FR 71904. [2013,
November 29].).
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Table C-20. Baseline Emissions for Boiler #4

Baseline Period Monthly Emissions (tons)
Month-Year s0," NOy! PM? PM,,} PM, s’ voc* co* SAM® Lead* co,! N,0° cH,®
November-11 480.5 51.1 18.6 394 324 0.3 2.4 59 0.002 25,289 0.4 3.0
December-11 397.2 46.6 16.1 34.2 28.1 0.3 2.1 4.9 0.002 21,820 0.4 2.6
January-12 661.4 711 25.1 53.1 43.6 0.5 4.2 8.2 0.004 | 33,862 0.6 4.0
February-12 529.5 61.6 20.8 43.2 354 0.4 3.4 6.6 0.003 28,057 0.5 33
March-12 691.9 80.3 27.5 56.4 46.0 0.5 4.1 8.6 0.003 37,064 0.6 4.4
April-12 694.6 815 29.0 58.7 47.7 0.5 4.0 8.6 0.003 39,109 0.7 4.6
May-12 677.1 80.9 28.5 57.0 46.2 0.5 39 8.4 0.003 38,456 0.7 4.5
June-12 674.1 75.9 27.7 55.4 449 0.5 4.3 83 0.004 | 37,376 0.6 4.4
July-12 841.1 97.2 333 65.5 529 0.6 5.1 10.4 0.004 | 44,908 0.8 53
August-12 718.5 76.1 27.3 54.8 44.4 0.5 39 8.9 0.003 36,828 0.6 4.3
September-12 378.5 399 14.1 28.5 231 0.2 2.0 4.7 0.002 19,061 0.3 2.3
October-12 41.8 4.5 0.0 0.0 0.0 0.0 0.0 0.5 0.000 2,200 0.0 0.0
November-12 195.7 21.0 7.7 15.6 12.6 0.1 1.0 2.4 0.001 10,479 0.2 1.2
December-12 709.4 77.0 27.8 56.6 46.1 0.5 4.0 8.8 0.003 37,544 0.6 4.4
January-13 793.9 86.6 7.2 46.2 43.5 0.5 4.3 9.8 0.004 | 40,837 0.7 4.8
February-13 458.0 50.3 4.1 26.5 249 0.3 2.2 57 0.002 23,259 0.4 2.7
March-13 573.1 63.0 52 34.2 32.2 0.4 31 7.1 0.003 29,680 0.5 35
April-13 903.2 98.6 7.6 50.3 47.4 0.5 4.5 11.2 0.004 | 46,503 0.7 5.1
May-13 832.2 91.2 7.4 49.0 46.2 0.5 4.4 10.3 0.004 | 43,567 0.7 5.0
June-13 613.1 72.9 5.8 36.9 34.7 0.4 3.4 7.6 0.003 34,477 0.6 39
July-13 824.8 95.7 7.7 49.2 46.2 0.6 4.6 10.2 0.004 | 45,822 0.8 52
August-13 365.4 46.5 35 219 20.6 0.2 2.1 4.5 0.002 21,850 0.3 2.3
September-13 570.5 70.1 52 328 30.8 0.4 31 7.1 0.003 32,239 0.5 35
October-13 595.0 74.0 55 345 32.4 0.4 33 7.4 0.003 33,190 0.5 3.7
24-Month Rolling
Average
(tons/yr) 7,110.3 806.8 181.4 500.0 431.0 4.8 39.8 88.0 0.033 | 381,739 6.4 44.1

1. SO,, NOy, and CO, emissions tracked via CEMS data.

2. Pollutant emissions from coal combustion based on emission factors developed from previous stack testing data. Pollutant emissions from fuel oil combustion based on
AP-42 Table 1.3-1. PM emissions include filterable particulate only.

3. Pollutant emissions from coal combustion based on emission factors developed from previous PM stack testing data (filterable) and AP-42 Table 1.1-5 (condensable).
Pollutant emissions from fuel oil combustion based on AP-42 Table 1.3-1 (filterable) and AP-42 Table 1.3-2 (condensable). Particle size distribution data from AP-42 Table
1.1-6 is applied to filterable PM emissions from coal combustion to obtain filterable PM;, and PM, 5 fractions. Particle size distribution data from AP-42 Table 1.3-4 is
applied to filterable PM emissions from fuel oil combustion to obtain filterable PM,, and PM, 5 fractions.

4. Pollutant emissions from coal combustion based on emission factors for Bituminous Coal in AP-42 Table 1.1-19 (VOC), Table 1.1-3 (CO), and Table 1.1-18 (Lead).
Pollutant emissions from fuel oil combustion based on emission factors for distillate oil in AP-42 Table 1.3-3 (VOC), Table 1.3-1 (CO), and Table 1.3-10 (Lead).

5. SAM emissions calculated assuming 1 percent of SO, produced during combustion forms SO, virtually 100 percent of SO; combines with water vapor in the flue gas to
form SAM, and 90 percent control of SAM is provided by the wet ESP.

6. N,0 and CH, emissions calculated based coal and petroleum combustion emission factors from 40 CFR 98, Subpart C, Table C-2.
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Trinity Consultants

Page 162 of 222

Revlett



Attachment to Response to AG-1 Question No. 81

Appendix C - Emission Calculations

Table C-21. Baseline Emissions for Boiler #5

Baseline Period Monthly Emissions (tons)
Month-Year s0," NOy! PM? PM,,} PM, s’ voc* co* SAM® Lead* co,! N,0° cH,®
November-11 357.1 36.3 9.1 26.2 22.8 0.3 2.8 4.4 0.002 18,871 0.3 2.2
December-11 823.2 86.2 21.0 60.4 52.4 0.6 5.2 10.2 0.004 | 43,191 0.7 5.1
January-12 1,177.5 117.7 28.4 81.7 70.9 0.9 7.8 14.6 0.007 | 58,472 1.0 6.9
February-12 1,172.3 1233 28.7 81.0 70.1 0.9 7.8 14.5 0.007 | 58,982 1.0 7.0
March-12 1,058.1 1115 26.7 74.1 64.0 0.8 6.7 13.1 0.006 | 54,793 0.9 6.5
April-12 937.6 102.1 25.2 68.8 59.3 0.7 59 11.6 0.005 | 51,781 0.9 6.1
May-12 877.3 94.5 239 64.4 55.3 0.7 55 109 0.005 | 49,149 0.8 5.8
June-12 1,039.8 114.5 275 74.2 63.8 0.9 7.5 129 0.006 | 56,576 1.0 6.7
July-12 1,160.6 129.0 30.7 81.2 69.6 1.0 8.0 14.4 0.007 | 63,025 1.1 7.4
August-12 1,089.7 117.1 28.0 75.8 65.2 0.8 6.5 13.5 0.005 | 57,593 1.0 6.8
September-12 1,072.7 1133 27.3 74.4 64.0 0.8 6.4 13.3 0.005 | 56,168 1.0 6.6
October-12 682.7 72.3 17.5 47.3 40.7 0.5 4.2 8.4 0.003 36,107 0.6 4.2
November-12 891.8 92.3 22.5 61.3 52.7 0.6 53 11.0 0.004 | 46,434 0.8 5.5
December-12 1,016.1 1119 26.2 72.0 62.0 0.8 6.3 12.6 0.005 | 53,819 0.9 6.3
January-13 1,049.3 109.6 19.0 66.9 59.7 0.8 6.4 13.0 0.005 | 53,467 0.9 6.3
February-13 974.9 104.6 17.4 61.7 55.1 0.7 6.0 121 0.005 | 48,934 0.8 5.8
March-13 1,092.9 123.6 19.5 69.9 62.5 0.8 6.5 135 0.005 | 54,946 0.9 6.5
April-13 4473 43.5 9.0 323 289 0.3 2.7 55 0.002 21,924 0.4 3.0
May-13 1,153.3 123.7 249 89.5 80.0 0.9 7.3 14.3 0.006 | 60,816 1.2 83
June-13 1,002.5 110.1 229 80.0 71.3 0.8 6.7 12.4 0.006 | 54,657 1.1 7.6
July-13 1,020.1 109.8 235 81.8 72.8 0.8 6.9 12.6 0.006 | 55,274 1.1 7.8
August-13 1,017.8 1183 24.0 83.0 73.9 0.8 7.1 12.6 0.006 | 57,762 1.2 8.0
September-13 908.7 107.6 20.0 68.7 61.1 0.7 59 11.2 0.005 | 50,932 1.0 6.7
October-13 1,228.0 145.0 26.5 91.1 81.0 0.9 7.7 15.2 0.007 | 66,076 13 8.8
24-Month Rolling
Average
(tons/yr) 11,625.7 1,258.9 274.7 833.9 729.5 8.9 74.6 1439 0.062 | 614,874 11.0 75.9

1. SO,, NOy, and CO, emissions tracked via CEMS data.

2. Pollutant emissions from coal combustion based on emission factors developed from previous stack testing data. Pollutant emissions from fuel oil combustion based on
AP-42 Table 1.3-1. PM emissions include filterable particulate only.

3. Pollutant emissions from coal combustion based on emission factors developed from previous PM stack testing data (filterable) and AP-42 Table 1.1-5 (condensable).
Pollutant emissions from fuel oil combustion based on AP-42 Table 1.3-1 (filterable) and AP-42 Table 1.3-2 (condensable). Particle size distribution data from AP-42 Table
1.1-6 is applied to filterable PM emissions from coal combustion to obtain filterable PM;, and PM, 5 fractions. Particle size distribution data from AP-42 Table 1.3-4 is
applied to filterable PM emissions from fuel oil combustion to obtain filterable PM,, and PM, 5 fractions.

4. Pollutant emissions from coal combustion based on emission factors for Bituminous Coal in AP-42 Table 1.1-19 (VOC), Table 1.1-3 (CO), and Table 1.1-18 (Lead).
Pollutant emissions from fuel oil combustion based on emission factors for distillate oil in AP-42 Table 1.3-3 (VOC), Table 1.3-1 (CO), and Table 1.3-10 (Lead).

5. SAM emissions calculated assuming 1 percent of SO, produced during combustion forms SO, virtually 100 percent of SO; combines with water vapor in the flue gas to
form SAM, and 90 percent control of SAM is provided by the wet ESP.

6. N,0 and CH, emissions calculated based coal and petroleum combustion emission factors from 40 CFR 98, Subpart C, Table C-2.
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Identification
User Identification:
City:
State:
Company:
Type of Tank:
Description:

Tank Dimensions
Shell Length (ft):
Diameter (ft):
Volume (gallons):
Turnovers:
Net Throughput(gal/yr):
Is Tank Heated (y/n):
Is Tank Underground (y/n):

Paint Characteristics
Shell Color/Shade:
Shell Condition

Breather Vent Settings
Vacuum Settings (psig):
Pressure Settings (psig)

Diesel Tank #6
Central City
Kentucky

KU

Horizontal Tank
Diesel Tank #6

White/White
Good

Emissions Report - Detail Format
Tank Indentification and Physical Characteristics

5.00

4.74
660.00
42.90
28,314.00

-0.03
0.03

Attachment to Response to AG-1 Question No. 81

TANKS 4.0.9d

Meterological Data used in Emissions Calculations: Evansville, Indiana (Avg Atmospheric Pressure = 14.56 psia)

Diesel Tank #6 - Horizontal Tank

Central City, Kentucky

Mixture/Component Month
Distillate fuel oil no. 2 All
1,2,4-Trimethylbenzene

Benzene

Ethylbenzene

Hexane (-n)

Toluene

Unidentified Components

Xylene (-m)

57.53

Daily Liquid Surf.
Temperature (deg F)

Avg. Min. Max.

52.15

Diesel Tank #6 - Horizontal Tank

Central City, Kentucky

Annual Emission Calcaulations

Standing Losses (Ib):
Vapor Space Volume (cu ft):
Vapor Density (Ib/cu ft):
Vapor Space Expansion Factor:
Vented Vapor Saturation Factor:

Tank Vapor Space Volume:
Vapor Space Volume (cu ft):
Tank Diameter (ft):

Effective Diameter (ft):
Vapor Space Outage (ft):
Tank Shell Length (ft):

Vapor Density
Vapor Density (Ib/cu ft):

0.1086
56.1975
0.0001
0.0376
0.9992

56.1975
4.7400
5.4946
2.3700
5.0000

0.0001

62.91

Emissions Report - Detail Format
Liguid Contents of Storage Tank

Liquid
Bulk
Temp

(deg F)

55.74

TANKS 4.0.9d

Vapor Pressure (psia)

Avg.

0.0060
0.0185
1.0901
0.0995
1.7936
0.3056
0.0052
0.0828

Min.

0.0049
0.0148
0.9355
0.0821
1.5540
0.2573
0.0047
0.0682

Max.

0.0072
0.0229
1.2653
0.1200
2.0628
0.3612
0.0049
0.1000

Vapor
Mol.

Weight.

130.0000
120.1900
78.1100
106.1700
86.1700
92.1300
134.4280
106.1700

TANKS 4.0.9d
Emissions Report - Detail Format

Liquid
Mass
Fract.

0.0100
0.0000
0.0001
0.0000
0.0003
0.9866
0.0029

Detail Calculations (AP-42)

Vapor
Mass

Fract.

0.0445
0.0021
0.0031
0.0004
0.0235
0.8684
0.0578

Mol.
Weight

188.00
120.19
78.11
106.17
86.17
92.13
189.60
106.17
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Basis for Vapor Pressure

Calculations

Option 1: VP50 =.0045 VP60 = .0065
Option 2: A=7.04383, B=1573.267, C=208.56

Option 2: A=6.905,
Option 2: A=6.975,
Option 2: A=6.876,
Option 2: A=6.954,

Option 2: A=7.009,

B=1211.033, C=220.79
B=1424.255, C=213.21
B=1171.17, C=224.41
B=1344.8, C=219.48

B=1462.266, C=215.11



Vapor Molecular Weight (Ib/Ib-mole):
Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):

Daily Avg. Liquid Surface Temp. (deg. R):

Daily Average Ambient Temp. (deg. F):
Ideal Gas Constant R

(psia cuft/ (Ib-mol-deg R)):
Liquid Bulk Temperature (deg. R):
Tank Paint Solar Absorptance (Shell):
Daily Total Solar Insulation

Factor (Btu/sqft day):

Vapor Space Expansion Factor
Vapor Space Expansion Factor:

Daily Vapor Temperature Range (deg. R):

Daily Vapor Pressure Range (psia):

Breather Vent Press. Setting Range(psia):

Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):

Vapor Pressure at Daily Minimum Liquid
Surface Temperature (psia):

Vapor Pressure at Daily Maximum Liquid
Surface Temperature (psia):

Daily Avg. Liquid Surface Temp. (deg R):

Daily Min. Liquid Surface Temp. (deg R):

Daily Max. Liquid Surface Temp. (deg R):

Daily Ambient Temp. Range (deg. R):

Vented Vapor Saturation Factor
Vented Vapor Saturation Factor:
Vapor Pressure at Daily Average Liquid:
Surface Temperature (psia):
Vapor Space Outage (ft):

Working Losses (Ib):
Vapor Molecular Weight (Ib/Ib-mole):
Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):
Annual Net Throughput (gal/yr.):
Annual Turnovers:
Turnover Factor:
Tank Diameter (ft):
Working Loss Product Factor:

Total Losses (Ib):

130.0000

0.0060
517.1990
55.7250

10.731
515.4150
0.1700

1,334.9400

0.0376
21.5223
0.0023
0.0600

0.0060
0.0049

0.0072
517.1990
511.8184
522.5796

21.0667

0.9992

0.0060
2.3700

0.4558
130.0000

0.0060
28,314.0000
42.9000
0.8660
4.7400
1.0000

0.5643

Attachment to Response to AG-1 Question No. 81

TANKS 4.0.9d

Emissions Report - Detail Format
Individual Tank Emission Totals

Emissions Report for: Annual

Diesel Tank #6 - Horizontal Tank

Central City, Kentucky

Losses(Ibs)

|Components “ Working Loss” Breathing Loss” Total Emissionsl
[Distillate fuel oil no. 2 I 0.46|| 0.11]| 0.56|
[ Hexane (-n) I 0.00|| 0.00|| 0.00]
| Benzene I 0.00|| 0.00| 0.00|
[ Toluene I 0.01|| 0.00| 0.01]
| Ethylbenzene I 0.00|| 0.00|| 0.00]
| Xylene (-m) | 0.03|| 0.01|| 0.03|
[ 1,2,4-Trimethylbenzene I 0.02|| 0.00|| 0.03|
[ Unidentified Components I 0.40|| 0.09|| 0.49)|

Identification
User Identification:
City:
State:
Company:
Type of Tank:
Description:

Tank Dimensions
Shell Length (ft):
Diameter (ft):

TANKS 4.0.9d

Emissions Report - Detail Format

Tank Indentification and Physical Characteristics

Diesel Tank #7
Central City
Kentucky

KU

Horizontal Tank
Diesel Tank #7

5.00
5.38
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Attachment to Response to AG-1 Question No. 81
Volume (gallons): 849.00

Turnovers: 15.61 Page 166 of 222

Net Throughput(gal/yr): 13,250.00 Revlett
Is Tank Heated (y/n):
Is Tank Underground (y/n):

zz

Paint Characteristics
Shell Color/Shade: White/White
Shell Condition Good

Breather Vent Settings
Vacuum Settings (psig): -0.03
Pressure Settings (psig) 0.03

Meterological Data used in Emissions Calculations: Evansville, Indiana (Avg Atmospheric Pressure = 14.56 psia)

TANKS 4.0.9d
Emissions Report - Detail Format
Liguid Contents of Storage Tank

Diesel Tank #7 - Horizontal Tank
Central City, Kentucky

Liquid
Daily Liquid Surf. Bulk Vapor Liquid Vapor
Temperature (deg F) Temp Vapor Pressure (psia) Mol. Mass Mass Mol. Basis for Vapor Pressure

Mixture/Component Month  Avg. Min. Max. (deg F) Avg. Min. Max. Weight. Fract. Fract. Weight Calculations
Distillate fuel oil no. 2 All 57.53 52.15 62.91 55.74 0.0060 0.0049 0.0072  130.0000 188.00 Option 1: VP50 = .0045 VP60 = .0065
1,2,4-Trimethylbenzene 0.0185 0.0148 0.0229 120.1900 0.0100 0.0445 120.19 Option 2: A=7.04383, B=1573.267, C=208.56
Benzene 1.0901 0.9355 1.2653  78.1100 0.0000 0.0021 78.11 Option 2: A=6.905, B=1211.033, C=220.79
Ethylbenzene 0.0995 0.0821 0.1200 106.1700 0.0001 0.0031 106.17 Option 2: A=6.975, B=1424.255, C=213.21
Hexane (-n) 1.7936 1.5540 2.0628 86.1700 0.0000 0.0004 86.17 Option 2: A=6.876, B=1171.17, C=224.41
Toluene 0.3056 0.2573 0.3612  92.1300 0.0003 0.0235 92.13 Option 2: A=6.954, B=1344.8, C=219.48
Unidentified Components 0.0052 0.0047 0.0049 134.4280 0.9866 0.8684 189.60

Xylene (-m) 0.0828 0.0682 0.1000 106.1700 0.0029 0.0578 106.17 Option 2: A=7.009, B=1462.266, C=215.11

TANKS 4.0.9d
Emissions Report - Detail Format
Detail Calculations (AP-42)

Diesel Tank #7 - Horizontal Tank
Central City, Kentucky

Annual Emission Calcaulations

Standing Losses (Ib): 0.1398
Vapor Space Volume (cu ft): 72.3977
Vapor Density (Ib/cu ft): 0.0001
Vapor Space Expansion Factor: 0.0376
Vented Vapor Saturation Factor: 0.9991

Tank Vapor Space Volume:

Vapor Space Volume (cu ft): 72.3977
Tank Diameter (ft): 5.3800
Effective Diameter (ft): 5.8538
Vapor Space Outage (ft): 2.6900
Tank Shell Length (ft): 5.0000

Vapor Density
Vapor Density (Ib/cu ft): 0.0001
Vapor Molecular Weight (Ib/Ib-mole): 130.0000
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia): 0.0060
Daily Avg. Liquid Surface Temp. (deg. R): 517.1990
Daily Average Ambient Temp. (deg. F): 55.7250
Ideal Gas Constant R

(psia cuft/ (Ib-mol-deg R)): 10.731
Liquid Bulk Temperature (deg. R): 515.4150
Tank Paint Solar Absorptance (Shell): 0.1700
Daily Total Solar Insulation

Factor (Btu/sqft day): 1,334.9400

Vapor Space Expansion Factor
Vapor Space Expansion Factor: 0.0376
Daily Vapor Temperature Range (deg. R): 21.5223
Daily Vapor Pressure Range (psia): 0.0023
Breather Vent Press. Setting Range(psia): 0.0600
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia): 0.0060
Vapor Pressure at Daily Minimum Liquid

Surface Temperature (psia): 0.0049
Vapor Pressure at Daily Maximum Liquid

Surface Temperature (psia): 0.0072
Daily Avg. Liquid Surface Temp. (deg R): 517.1990

Daily Min. Liquid Surface Temp. (deg R): 511.8184



Daily Max. Liquid Surface Temp. (deg R):

Daily Ambient Temp. Range (deg. R):

Vented Vapor Saturation Factor
Vented Vapor Saturation Factor:
Vapor Pressure at Daily Average Liquid:
Surface Temperature (psia):
Vapor Space Outage (ft):

Working Losses (Ib):
Vapor Molecular Weight (Ib/Ib-mole):
Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):
Annual Net Throughput (galfyr.):
Annual Turnovers:
Turnover Factor:
Tank Diameter (ft):
Working Loss Product Factor:

Total Losses (Ib):

522.5796
21.0667

0.9991

0.0060
2.6900

0.2463
130.0000

0.0060
13,250.0000
15.6100
1.0000
5.3800
1.0000

0.3861

Attachment to Response to AG-1 Question No. 81

TANKS 4.0.9d

Emissions Report - Detail Format
Individual Tank Emission Totals

Emissions Report for: Annual

Diesel Tank #7 - Horizontal Tank

Central City, Kentucky

|

Losses(Ibs)

Identification
User Identification:
City:
State:
Company:
Type of Tank:
Description:

Tank Dimensions
Shell Length (ft):
Diameter (ft):
Volume (gallons):
Turnovers:
Net Throughput(gal/yr):
Is Tank Heated (y/n):
Is Tank Underground (y/n):

Paint Characteristics
Shell Color/Shade:
Shell Condition

Breather Vent Settings
Vacuum Settings (psig):
Pressure Settings (psig)

|Components || Working Loss” Breathing Loss” Total Emissionsl
[Distillate fuel oil no. 2 I 0.25|| 0.14| 0.39)|
[ Hexane (-n) I 0.00|| 0.00|| 0.00]
| Benzene I 0.00|| 0.00| 0.00|
[ Toluene I 0.01|| 0.00| 0.01|
[ Ethylbenzene I 0.00|| 0.00|| 0.00]
[ Xylene (-m) I 0.01|| 0.01|| 0.02]
[ 1,2,4-Trimethylbenzene I 0.01|| 0.01|| 0.02]
| Unidentified Components I 0.21|| 0.12|| 0.34|
TANKS 4.0.9d

Emissions Report - Detail Format

Tank Indentification and Physical Characteristics

Lube Oil Tank #1 & #2 (Each)
Central City

Kentucky

KU

Horizontal Tank

Lube Oil Tank #1 & #2 (Each)

15.00
9.76
8,400.00
0.01
88.00
N
N
White/White
Good
-0.03
0.03

Meterological Data used in Emissions Calculations: Evansville, Indiana (Avg Atmospheric Pressure = 14.56 psia)
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Attachment to Response to AG-1 Question No. 81

TANKS 4.0.9d

Lube Oil Tank #1 & #2 (Each) - Horizontal Tank

Central City, Kentucky

Emissions Report - Detail Format
Liguid Contents of Storage Tank

Mixture/Component

Aliphatics (Mineral Spirits) All

Lube Oil Tank #1 & #2 (Each) - Horizontal Tank

Central City, Kentucky

Annual Emission Calcaulations

Standing Losses (Ib):
Vapor Space Volume (cu ft):
Vapor Density (Ib/cu ft):
Vapor Space Expansion Factor:
Vented Vapor Saturation Factor:

Tank Vapor Space Volume:
Vapor Space Volume (cu ft):
Tank Diameter (ft):

Effective Diameter (ft):
Vapor Space Outage (ft):
Tank Shell Length (ft):

Vapor Density
Vapor Density (Ib/cu ft):
Vapor Molecular Weight (Ib/Ib-mole):
Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):

Daily Avg. Liquid Surface Temp. (deg. R):

Daily Average Ambient Temp. (deg. F):
Ideal Gas Constant R

(psia cuft/ (Ib-mol-deg R)):
Liquid Bulk Temperature (deg. R):
Tank Paint Solar Absorptance (Shell):
Daily Total Solar Insulation

Factor (Btu/sqft day):

Vapor Space Expansion Factor
Vapor Space Expansion Factor:

Daily Vapor Temperature Range (deg. R):

Daily Vapor Pressure Range (psia):

Breather Vent Press. Setting Range(psia):

Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):

Vapor Pressure at Daily Minimum Liquid
Surface Temperature (psia):

Vapor Pressure at Daily Maximum Liquid
Surface Temperature (psia):

Daily Avg. Liquid Surface Temp. (deg R):

Daily Min. Liquid Surface Temp. (deg R):

Daily Max. Liquid Surface Temp. (deg R):

Daily Ambient Temp. Range (deg. R):

Vented Vapor Saturation Factor
Vented Vapor Saturation Factor:
Vapor Pressure at Daily Average Liquid:
Surface Temperature (psia):
Vapor Space Outage (ft):

Working Losses (Ib):
Vapor Molecular Weight (Ib/Ib-mole):
Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):
Annual Net Throughput (gal/yr.):
Annual Turnovers:
Turnover Factor:
Tank Diameter (ft):
Working Loss Product Factor:

Total Losses (Ib):

6.8021
714.7944
0.0007
0.0374
0.9938

714.7944
9.7600
13.6564
4.8800
15.0000

0.0007
162.0000

0.0240
517.1990
55.7250

10.731
515.4150
0.1700

1,334.9400

0.0374
21.5223
-0.0007

0.0600

0.0240
0.0244

0.0236
517.1990
511.8184
522.5796

21.0667

0.9938

0.0240
4.8800

0.0081
162.0000

0.0240
88.0000
0.0105
1.0000
9.7600
1.0000

6.8102

Liquid
Daily Liquid Surf. Bulk Vapor Liquid
Temperature (deg F) Temp Vapor Pressure (psia) Mol. Mass
Avg. Min. (deg F) Avg. Min. Max. Weight. Fract.
57.53 52.15 55.74 0.0240 0.0244 0.0236  162.0000

TANKS 4.0.9d
Emissions Report - Detail Format
Detail Calculations (AP-42)

TANKS 4.0.9d
Emissions Report - Detail Format
Individual Tank Emission Totals

Vapor
Mass
Fract.

Mol.
Weight

162.00

Page 168 of 222
Revlett

Basis for Vapor Pressure
Calculations

Option 2: A=-.5143, B=-165.5177, C=257.923
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Lube Oil Tank #1 & #2 (Each) - Horizontal Tank Revlett
Central City, Kentucky

| | I Losses(Ibs) |

|Components H Working Loss” Breathing Loss” Total Emissions|
[Aliphatics (Mineral Spirits) I 0.01]| 6.80|| 6.81]
TANKS 4.0.9d

Emissions Report - Detail Format
Tank Indentification and Physical Characteristics

Identification

User Identification: Lube Oil Tank #3
City: Central City
State: Kentucky
Company: KU

Type of Tank: Horizontal Tank
Description: Lube Oil Tank #3

Tank Dimensions

Shell Length (ft): 15.00
Diameter (ft): 11.69
Volume (gallons): 12,050.00
Turnovers: 0.01
Net Throughput(gal/yr): 88.00
Is Tank Heated (y/n): N

Is Tank Underground (y/n): N

Paint Characteristics
Shell Color/Shade: White/White
Shell Condition Good

Breather Vent Settings
Vacuum Settings (psig): -0.03
Pressure Settings (psig) 0.03

Meterological Data used in Emissions Calculations: Evansville, Indiana (Avg Atmospheric Pressure = 14.56 psia)

TANKS 4.0.9d
Emissions Report - Detail Format
Ligquid Contents of Storage Tank

Lube Oil Tank #3 - Horizontal Tank
Central City, Kentucky

Liquid
Daily Liquid Surf. Bulk Vapor Liquid Vapor
Temperature (deg F) Temp Vapor Pressure (psia) Mol. Mass Mass Mol. Basis for Vapor Pressure
Mixture/Component Month  Avg. Min. Max. (deg F) Avg. Min. Max. Weight. Fract. Fract. Weight Calculations
Aliphatics (Mineral Spirits) All 57.53 52.15 62.91 55.74 0.0240 0.0244 0.0236  162.0000 162.00 Option 2: A=-.5143, B=-165.5177, C=257.923

TANKS 4.0.9d
Emissions Report - Detail Format
Detail Calculations (AP-42)

Lube Oil Tank #3 - Horizontal Tank
Central City, Kentucky

Annual Emission Calcaulations

Standing Losses (Ib): 9.7463
Vapor Space Volume (cu ft): 1,025.4406
Vapor Density (Ib/cu ft): 0.0007
Vapor Space Expansion Factor: 0.0374
Vented Vapor Saturation Factor: 0.9926

Tank Vapor Space Volume:
Vapor Space Volume (cu ft): 1,025.4406
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Tank Diameter (ft): 11.6900
Effective Diameter (ft): 14.9458
Vapor Space Outage (ft): 5.8450
Tank Shell Length (ft): 15.0000
Vapor Density
Vapor Density (Ib/cu ft): 0.0007
Vapor Molecular Weight (Ib/Ib-mole): 162.0000
Vapor Pressure at Daily Average Liquid
Surface Temperature (psia): 0.0240
Daily Avg. Liquid Surface Temp. (deg. R): 517.1990
Daily Average Ambient Temp. (deg. F): 55.7250
Ideal Gas Constant R
(psia cuft/ (Ib-mol-deg R)): 10.731
Liquid Bulk Temperature (deg. R): 515.4150
Tank Paint Solar Absorptance (Shell): 0.1700
Daily Total Solar Insulation
Factor (Btu/sqft day): 1,334.9400
Vapor Space Expansion Factor
Vapor Space Expansion Factor: 0.0374
Daily Vapor Temperature Range (deg. R): 21.5223
Daily Vapor Pressure Range (psia): -0.0007
Breather Vent Press. Setting Range(psia): 0.0600
Vapor Pressure at Daily Average Liquid
Surface Temperature (psia): 0.0240
Vapor Pressure at Daily Minimum Liquid
Surface Temperature (psia): 0.0244
Vapor Pressure at Daily Maximum Liquid
Surface Temperature (psia): 0.0236
Daily Avg. Liquid Surface Temp. (deg R): 517.1990
Daily Min. Liquid Surface Temp. (deg R): 511.8184
Daily Max. Liquid Surface Temp. (deg R): 522.5796
Daily Ambient Temp. Range (deg. R): 21.0667
Vented Vapor Saturation Factor
Vented Vapor Saturation Factor: 0.9926
Vapor Pressure at Daily Average Liquid:
Surface Temperature (psia): 0.0240
Vapor Space Outage (ft): 5.8450
Working Losses (Ib): 0.0081
Vapor Molecular Weight (Ib/Ib-mole): 162.0000
Vapor Pressure at Daily Average Liquid
Surface Temperature (psia): 0.0240
Annual Net Throughput (galfyr.): 88.0000
Annual Turnovers: 0.0073
Turnover Factor: 1.0000
Tank Diameter (ft): 11.6900
Working Loss Product Factor: 1.0000
Total Losses (Ib): 9.7544
TANKS 4.0.9d
Emissions Report - Detail Format
Individual Tank Emission Totals
Emissions Report for: Annual
Lube Oil Tank #3 - Horizontal Tank
Central City, Kentucky
| “ Losses(Ibs) |
|Components H Working Loss || Breathing Loss || Total Emissions|
[Aliphatics (Mineral Spirits) I 0.01]| 9.75|| 9.75]
TANKS 4.0.9d

Emissions Report for: Annual

Tank Identification

Diesel Tank #6 KU
Diesel Tank #7 KU
Lube Oil Tank #1 & #2 (Each) KU
Lube Oil Tank #3 KU

Total Emissions for all Tanks:

Emissions Report - Detail Format

Total Emissions Summaries - All Tanks in Report

Horizontal Tank

Horizontal Tank

Horizontal Tank

Horizontal Tank

Central City, Kentucky
Central City, Kentucky
Central City, Kentucky

Central City, Kentucky

Revlett

Losses (Ibs)
0.56
0.39
6.81
9.75

17.52
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APPENDIX D: BACT ANALYSES SUPPORTING INFORMATION
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Table D-1. NGCC Combustion Turbine RBLC Search Results - CO
Permit Capacity Averaging
1D Company/Facility State Issuance Date Process Type (MMBtu/hr) Control Type Limit Limit Units Period Note(s)
VA-0308  Virginia Electric and Power - Warren VA 12/21/2010 Mitsubishi M501 GAC 2,996 CT Oxidation 1.5 ppmvd at 15% 02 without 1-hour Not Comparable - Commercial operation scheduled for late
County Facility 500 DB Catalyst duct burners 2014 or early 2015. Therefore, compliance with this BACT
limit has not been demonstrated.
VA-0308  Virginia Electric and Power - Warren VA 12/21/2010 Mitsubishi M501 GAC 2,996 CT Oxidation 2.4 ppmvd at 15% 02 with 1-hour Not Comparable - Commercial operation scheduled for late
County Facility 500 DB Catalyst duct burners 2014 or early 2015. Therefore, compliance with this BACT
limit has not been demonstrated.
VA-0308  Virginia Electric and Power - Warren VA 1/14/2008 GE 7FA 1,717 CT Oxidation 2.5 ppmvd at 15% 02 with 3-hour Not Comparable - F-class turbine
County Facility 500 DB Catalyst power augmentation and
DB firing
CT-0151  Kleen Energy Systems, LLC CT 2/25/2008 Siemens SGT6-5000F 2,136 CT Oxidation 1.7 ppmvd at 15% 02 with 1-hour Not Comparable - Limit does not apply to shifts between
445 DB Catalyst duct burners loads, and permit restricts turbine operation to 60+
percent load during normal operation.
CT-0151  Kleen Energy Systems, LLC CT 2/25/2008 Siemens SGT6-5000F 2,136 CT Oxidation 0.9 ppmvd at 15% 02 w/o 1-hour Not Comparable - Limit does not apply to shifts between
445 DB Catalyst duct burners loads, and permit restricts turbine operation to 60+
percent load during normal operation.
GA-0127  Georgia Power - McDonough GA 1/7/2008 Unknown Unknown Catalytic 1.8 ppmvd at 15% 02 3-hour Not Comparable -Ability to achieve CO limit based on
(Title V) oxidation requirement to meet VOC LAER.
GA-9001  Live Oaks Power Plant GA 4/8/2010 SGT6 - 5000F 1,990 CT Catalytic 2.0 ppmvd at 15% 02 without 3-hour Not Comparable - F-class turbine
359DB oxidation duct burners
GA-9001  Live Oaks Power Plant GA 4/8/2010 SGT6 - 5000F 1,990 CT Catalytic 3.2 ppmvd at 15% 02 with 3-hour Not Comparable - F-class turbine
359DB oxidation duct burners
CA-9001  Calpine - Russell City Energy Center CA 2/3/2010 SW501F 2,038.6 CT Oxidation 2.0 ppmvd at 15% 02 1-hour Not Comparable - F-class turbine
200 DB Catalyst
WA-0315 Sumas Energy 2 Generation Facility WA 3/11/2004 N Unknown Catalytic 2.0 ppmvd at 15% 02 1-hour
Oxidation
TX-0546  Pattillo Branch Power Company, LLC - TX 6/17/2009 GE 7FA, GE 7FB, or SGT6-5000F 444 DB Oxidation 2.0 ppmvd at 15% 02 3-hour Not Comparable - F-class turbine
Electric Generating Plant Catalyst
NY-0095  Caithness Bellport Energy Center NY 5/10/2006 Unknown 2,221CT Oxidation 2.0 ppmvd at 15% 02 Unknown
494 DB Catalyst
OR-0041 Wanapa Energy Center OR 8/8/2005 GE 7241FA 1,779 CT Oxidation 2.0 ppmvd at 15% 02 3-hour Not Comparable - F-class turbine
606 DB Catalyst
MI-0366  Berrien Energy, LLC MI 4/13/2005 Unknown 1,584 CT Oxidation 2.0 ppmvd at 15% 02 3-hour
650 DB Catalyst
WA-0328 BP Cherry Point Cogeneration Project WA 1/11/2005 GE 7FA 1,614 CT Lean Pre-mix & 2.0 ppmvd at 15% 02 3-hour Not Comparable - F-class turbine
105 DB Oxidation
Catalyst
ID-0018  Idaho Power Company Langley Gulch D 6/25/2010 SGT6 - 5000F 2,134 CT Oxidation 2.0 ppmvd at 15% 02 3-hour rolling Not Comparable - F-class turbine
Power Plant 241.28 DB Catalyst
ID-0018  Idaho Power Company Langley Gulch 1D 6/25/2010 SGT6 - 5000F 2,134 CT Oxidation 24.5 ppmvd at 15% 02 3-hour rolling Not Comparable - F-class turbine
Power Plant 241.28 DB Catalyst during low
load events
ID-0018  Idaho Power Company Langley Gulch 1D 6/25/2010 SGT6 - 5000F 2,134 CT Oxidation 2,510 Ib/hr 1-hour during Not Comparable - F-class turbine
Power Plant 241.28 DB catalyst startup and
shutdown
TX-0590 Pondera Capital Management GP Inc., TX 8/5/2010 SGT6 - 5000F Unknown DLN Burners and 2.0 ppmvd at 15% 02 3-hour rolling Not Comparable - F-class turbine
King Power Station oxidation catalyst
TX-0590 Pondera Capital Management GP Inc., TX 8/5/2010 GE 7FA Unknown DLN Burners and 2.0 ppmvd at 15% 02 3-hour rolling Not Comparable - F-class turbine
King Power Station oxidation catalyst
TX-0600 Lower Colorado River Authority TX 9/1/2011 GE 7FA Unknown Oxidation 4.0 ppmvd at 15% 02 3-hour rolling Not Comparable - F-class turbine
Thomas C. Ferguson Power Plant catalyst atload >60%
TX-0600 Lower Colorado River Authority TX 9/1/2011 GE 7FA Unknown Oxidation 6.0 ppmvd at 15% 02 3-hour rolling Not Comparable - F-class turbine
Thomas C. Ferguson Power Plant catalyst at load <60%
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Permit Capacity Averaging
1D Company/Facility State Issuance Date Process Type (MMBtu/hr) Control Type Limit Limit Units Period Note(s)
AZ-0047 Dome Valley Energy Partners - Wellton AZ 12/1/2004 GE 7FA or SW 501F Unknown Oxidation 3.0 ppmvd at 15% 02 3-hour Not Comparable - F-class turbine
Mohawk Generating Facility Catalyst
NV-0037  Sempra Energy Resources - Copper NV 5/14/2004 Unknown 695 DB Oxidation 3.0 ppmvd at 15% 02 3-hour Not Comparable - LAER Limit
Mountain Power Catalyst
CA-9002 PG&E - Colusa Generating Station CA 9/29/2008 GE 7FA 1,917.2 CT Oxidation 3.0 ppmvd at 15% 02 3-hour Not Comparable - F-class turbine
688 DB Catalyst
NV-0035  Sierra Pacific Power Company - Tracy NV 8/16/2005 Unknown Unknown Oxidation 35 ppmvd at 15% 02 3-hour
Substation Catalyst
CA-1144  Caithness Blythe II, LLC - Blythe CA 4/25/2007 Siemens V84.3A Unknown Good 4.0 ppmvd at 15% 02 24-hour
Energy Project Combustion
Practices
NC-9001 Richmond County Combustion Turbine NC 4/2/2009 SGT6 - 5000F 2,225CT Good 4.0 ppmvd at 15% 02 AVGof 3, 1- Not Comparable - F-class turbine
Facility 390 DB Combustion hour runs
Practices
FL-0303  FP&L - West County Energy Center FL 7/30/2008 SW501G 2,333 CT (LHV) Oxidation 4.1 ppmvd at 15% 02 without 24-hour
428 DB (LHV) Catalyst duct burners
FL-0303  FP&L - West County Energy Center FL 7/30/2008 SW501G 2,333 CT (LHV) Oxidation 7.6 ppmvd at 15% 02 with 24-hour
428 DB (LHV) Catalyst duct burners
FL-9001  OUC - Curtis H. Stanton Energy Center FL 5/4/2008 GE 7FA 1,922 CT (HHV) Good 4.1 ppmvd at 15% 02 3-run average Not Comparable - F-class turbine
531 DB (HHV) Combustion without DB
Practices
FL-9001  OUC - Curtis H. Stanton Energy Center FL 5/4/2008 GE 7FA 1,922 CT (HHV) Good 7.6 ppmvd at 15% 02 3-run average Not Comparable - F-class turbine
531 DB (HHV) Combustion with DB
Practices
FL-9001  OUC - Curtis H. Stanton Energy Center FL 5/4/2008 GE 7FA 1,922 CT (HHV) Good 8.0 ppmvd at 15% 02 24-hour Not Comparable - F-class turbine
531 DB (HHV) Combustion
Practices
FL-0304 FMPA - Cane Island Power Park FL 9/8/2008 GE 7FA 1,860 CT Good 6.0 ppmvd at 15% 02 Annual Not Comparable - F-class turbine
600 DB Combustion
Practices
FL-0304 FMPA - Cane Island Power Park FL 9/8/2008 GE 7FA 1,860 CT Good 8.0 ppmvd at 15% 02 24-hour Not Comparable - F-class turbine
600 DB Combustion
Practices
FL-9003  FP&L Company - Riviera Beach Energy FL 6/10/2009  Mitsubishi "G" Class, Siemens "H" 2,586 CT (LHV), Oxidation 7.5 ppmvd at 15% 02 30-day rolling
Center Class 460 DB (LHV) Catalyst
FL-0263  FP&L - Turkey Point Fossil Plant FL 2/8/2005 GE 7FA 1,608 CT (LHV) Good 8.0 ppmvd at 15% 02, for NG 24-hour Not Comparable - F-class turbine
495 DB (LHV) Combustion and 0Oil
Practices
OK-0129  Associated Electric Cooperative, Inc. - OK 1/20/2009 Siemens V84.3A 1,882 CT Good 8.0 ppmvd at 15% 02 1-hour
Chouteau Power Plant (unknown if HHV Combustion
or LHV) 100 DB Practices
FL-9002  FP&L Company - Cape Canaveral FL 7/23/2009  Mitsubishi "G" Class, Siemens "H" 2,586 CT (LHV), Oxidation 8.0 ppmvd at 15% 02 30-day rolling
Energy Center Class 460 DB (LHV) Catalyst
LA-0224 SWEPCO - Arsenal Hill Power Plant LA 3/20/2008 Unknown 2,110 CCCT Good 10.0 ppmvd at 15% 02 Annual
250 DB Combustion
Practices
NC-0101  Forsyth Energy Projects, LLC NC 9/29/2006 Unknown 1,844.3 CT -- 11.6 ppmvd at 15% 02 3-hour
OH-0356 Duke Energy Hanging Rock Energy OH 12/18/2012 GE 7FA Unknown Good combustion 6.0 ppmvd at 15% 02, without 24-hour Not Comparable - F-class turbine
practices, duct burners
Burning natural
gas
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Table D-1. NGCC Combustion Turbine RBLC Search Results - CO

Permit Capacity Averaging
ID Company/Facility State Issuance Date Process Type (MMBtu/hr) Control Type Limit Limit Units Period Note(s)
OH-0356 Duke Energy Hanging Rock Energy OH 12/18/2012 GE 7FA Unknown Good combustion 8.0 ppmvd at 15% 02, with 24-hour Not Comparable - F-class turbine
practices, duct burners
Burning natural
gas
IN-0158  St.Joseph Energy Center, LLC IN 12/03/2012 GE 7FA 2,300 CT Oxidation 2.0 ppmvd at 15% 02, with 3-hour Not Comparable - F-class turbine
Catalyst duct burners
IN-0158  St.Joseph Energy Center, LLC IN 12/03/2012 GE 7FA 2,300 CT Oxidation 2125 b event Not Comparable - F-class turbine
Catalyst
TX-0641 Pinecrest Energy Center TX 11/12/2013 GE 7FA.05, Siemens SGT6- Unknown Oxidation 2.0 ppmvd at 15% 02 3-hour Not Comparable - F-class turbine
5000F(4), or Siemens SGT6- Catalyst
5000F(5)
DE-0023  NRG Energy Center Dover DE 10/31/2012 GE LM6000 500 CT Oxidation 19.5 Ib/hr 1-hour
Catalyst System
TX-0618 Channel Energy Center LLC TX 10/15/2012 Siemens 501F 475 DB Good combustion 4.0 ppmvd at 15% 02 24-hour Not Comparable - F-class turbine
TX-0619  Deer Park Energy Center TX 9/26/2012 Siemens 501F 725DB Good combustion 4.0 ppmvd at 15% 02 24-hour Not Comparable - F-class turbine
TX-0620  Es Joslin Power Plant TX 9/12/2012 Unknown Unknown Good combustion 4.0 ppmvd at 15% 02 24-hour
WY-0070 Cheyenne Prairie Generating Station wy 8/28/2012 Unknown Unknown Oxidation 4.0 ppmv at 15% 02 1-hour
Catalyst
WY-0070 Cheyenne Prairie Generating Station wy 8/28/2012 Unknown Unknown Oxidation 4.0 ppmv at 15% 02 1-hour
Catalyst
OH-0352  Oregon Clean Energy Center OH 6/18/2013 Siemens SGT-8000H 2,932 CT Oxidation 2.0 ppmvd at 15% 02 Unknown
300 DB Catalyst
OH-0352  Oregon Clean Energy Center OH 6/18/2013 Siemens SGT-8000H 2,932 CT Oxidation 2.0 ppmvd at 15% 02 Unknown
300 DB Catalyst
OH-0352  Oregon Clean Energy Center OH 6/18/2013 Mitsubishi M501 GAC 2,932 CT Oxidation 2.0 ppmvd at 15% 02 Unknown
300 DB Catalyst
OH-0352  Oregon Clean Energy Center OH 6/18/2013 Mitsubishi M501 GAC 2,932 CT Oxidation 2.0 ppmvd at 15% 02 Unknown
300 DB Catalyst
PA-0291  Hickory Run Energy Station PA 4/23/2013 GE 7FA, Siemens SGT6-5000F, 3,468 CT CO catalyst 2.0 ppmvd at 15% 02 Unknown
Mitsubishi M501G, or Siemens
SGT6-8000H
PA-0286  Moxie Energy LLC/Patriot Generation PA 1/31/2013 Unknown Unknown CO Catalyst 2.0 ppmvd Unknown
PLT
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Appendix D - BACT Analyses Supporting Infor:

Permit Capacity Averaging
1D Company/Facility State Issuance Date Process Type (MMBtu/hr) Control Type Limit Limit Units Period Note(s)
OK-0129  Associated Electric Cooperative, Inc. - OK 1/20/2009 Siemens V84.3A 1,882 CT Good 0.3 ppmvd at 15% 02 Unknown Not Comparable - Plant is designed for baseload operation
Chouteau Power Plant (unknown if HHV Combustion and will therefore startup and shut-down much less
or LHV) 100 DB Practices frequently than a typical NGCC combustion turbine plant.
VA-0308  Virginia Electric and Power - Warren VA 12/21/2010 Mitsubishi M501 GAC 2,996 CT Oxidation 0.7 ppmvd at 15% 02 without 3-hour Not Comparable - Commercial operation scheduled for late
County Facility 500 DB Catalyst duct burners 2014 or early 2015. Therefore, compliance with this BACT
limit has not been demonstrated.
VA-0308  Virginia Electric and Power - Warren VA 12/21/2010 Mitsubishi M501 GAC 2,996 CT Oxidation 1.6 ppmvd at 15% 02 with 3-hour Not Comparable - Commercial operation scheduled for late
County Facility 500 DB Catalyst duct burners 2014 or early 2015. Therefore, compliance with this BACT
limit has not been demonstrated.
VA-0308  Virginia Electric and Power - Warren VA 1/14/2008 GE 7FA 1,717 CT Oxidation 14 ppmvd at 15% 02 with 3-hour Not Comparable - Superceded by permit issued December
County Facility 500 DB Catalyst power augmentation and 21,2010.
DB firing
VA-0308  Virginia Electric and Power - Warren VA 1/14/2008 SGT6 - 5000F 2,204 CT Oxidation 1.4 ppmvd at 15% 02 with 3-hour Not Comparable - Superceded by permit issued December
County Facility 210DB Catalyst duct burners 21,2010.
GA-0127  Georgia Power - McDonough GA 1/7/2008 Unknown Unknown Catalytic 1.0 ppmvd at 15% 02 as 3-hour Not Comparable - LAER Limit
(Title V) oxidation methane without duct
burners
GA-0127  Georgia Power - McDonough GA 1/7/2008 Unknown Unknown Catalytic 1.8 ppmvd at 15% 02 as 3-hour Not Comparable - LAER Limit
(Title V) oxidation methane with duct
burners
CA-1144  Caithness Blythe II, LLC - Blythe CA 4/25/2007 Siemens V84.3A Unknown Good combustion 1.0 ppmvd at 15% 02 1-hour Not Comparable - Located in a state nonattainment area for|
Energy Project practices ozone, requiring source to obtain offsets for VOC
emissions.
NY-0100 Empire Power Plant (LAER, not PSD NY 6/23/2005 GE Frame 7FA 2,099 CT Oxidation 1.0 ppmvd at 15% 02 Unknown Not Comparable - LAER Limit
BACT) Catalyst
FL-0303  FP&L - West County Energy Center FL 7/30/2008 SW501G 2,333 CT (LHV) Oxidation 1.2 ppmvd at 15% 02 3-hr initial Not Comparable - Limit applies at 90-100 percent load
428 DB (LHV) Catalyst only.
FL-0285  Progress Energy Florida - Bartow FL 1/26/2007 SGT6 5000F 2,006 CT No control 1.2 ppmvd at 15% 02 (CT - Not Comparable - Compliance with the CO CEMS-based
Power Plant 500 DB required by only) limit is deemed compliance with the VOC limit. Therefore,
permit. compliance with this BACT limit has not been
demonstrated.
FL-0285  Progress Energy Florida - Bartow FL 1/26/2007 SGT6 5000F 2,006 CT No control 1.5 ppmvd at 15% 02 (CT - Not Comparable - Compliance with the CO CEMS-based
Power Plant 500 DB required by with DB only) limit is deemed compliance with the VOC limit. Therefore,
permit. compliance with this BACT limit has not been
FL-0263  FP&L - Turkey Point Fossil Plant FL 2/8/2005 GE 7FA 1,608 CT (LHV) Good 13 ppmvd at 15% 02 (CT ~ 3-runaverage Not Comparable - Permit does not require stack testing to
495 DB (LHV) Combustion only) demonstrate compliance unless requested by the
Practices department. No stack test reports were found. Therefore,
compliance with this BACT limit has not been
demonstrated.
FL-0263  FP&L - Turkey Point Fossil Plant FL 2/8/2005 GE 7FA 1,608 CT (LHV) Good 1.9 ppmvd at 15% 02 (CT and 3-run average Not Comparable - Permit does not require stack testing to
495 DB (LHV) Combustion DB) demonstrate compliance unless requested by the
Practices department. No stack test reports were found. Therefore,
compliance with this BACT limit has not been
demonstrated.
MN-0053 Minnesota Municipal Power Agency - MN 6/5/2007 GE 7FA 1,758 CTs Unknown 3.0 ppmvd at 15% 02 with 3-hour Not Comparable - Separate limits with and without duct
Fairbault Energy Park 249 DB duct burners burner firing.
MN-0053 Minnesota Municipal Power Agency - MN 6/5/2007 GE 7FA 1,758 CTs Unknown 1.5 ppmvd at 15% 02 without 3-hour Not Comparable - Separate limits with and without duct
Fairbault Energy Park 249 DB duct burners burner firing.
TX-0590  Pondera Capital Management GP Inc., TX 8/5/2010 SGT6 - 5000F Unknown DLN Burners and 1.8 ppmvd at 15% 02 3-hour rolling Not Comparable - LAER Limit
King Power Station oxidation catalyst
TX-0590  Pondera Capital Management GP Inc., TX 8/5/2010 GE 7FA Unknown DLN Burners and 1.8 ppmvd at 15% 02 3-hour rolling Not Comparable - LAER Limit
King Power Station oxidation catalyst
ID-0018  Idaho Power Company Langley Gulch 1D 6/25/2010 SGT6 - 5000F 2,134 CT Oxidation 2.0 ppmvd at 15% 02 3-hour rolling Not Comparable - F-class turbine
Power Plant 241.28 DB Catalyst
ID-0018  Idaho Power Company Langley Gulch 1D 6/25/2010 SGT6 - 5000F 2,134 CT Oxidation 2.0 ppmvd at 15% 02 3-hour rolling Not Comparable - F-class turbine
Power Plant 241.28 DB Catalyst
ID-0018  Idaho Power Company Langley Gulch 1D 6/25/2010 SGT6 - 5000F 2,134 CT Oxidation 11.5 ppmvd at 15% 02 3-hour rolling Not Comparable - F-class turbine
Power Plant 241.28 DB Catalyst during low
load events
TX-0600 Lower Colorado River Authority TX 9/1/2011 GE 7FA Unknown Oxidation 2.0 ppmvd at 15% 02 3-hour rolling Not Comparable - F-class turbine
Thomas C. Ferguson Power Plant catalyst

KU/GRGS | NGCC Combustion Turbine Plant

Trinity Consultants

D-4



Table D-2. NGCC Combustion Turbine RBLC Search Results - VOC

Appendix D - BACT Analyses Supporting lnforré

ftachment to Response to AG-1 Question No. 81
Page 176 of 222
Revlett

Permit Capacity Averaging
1D Company/Facility State Issuance Date Process Type (MMBtu/hr) Control Type Limit Limit Units Period Note(s)
GA-9001 Live Oaks Power Plant GA 4/8/2010 SGT6 - 5000F 1,990 CT Catalytic 2.0 ppmvd at 15% 02 as 3-hour Not Comparable - F-class turbine
359 DB oxidation methane
WA-0315 Sumas Energy 2 Generation Facility WA 3/11/2004 N Unknown Good 2.0 gr/100 cf gas 7-day
Combustion
Practices, Fuel
Specifications
TX-0546  Pattillo Branch Power Company, LLC - TX 6/17/2009 GE 7FA, GE 7FB, or SGT6-5000F 444 DB Oxidation 2.0 ppmvd at 15% 02 3-hour Not Comparable - F-class turbine
Electric Generating Plant Catalyst
CA-9003  Sempra Energy Resources - Palomar CA Unknown GE 7FA Unknown Oxidation 2.0 ppmvd at 15% 02 3-hour Not Comparable - F-class turbine
Energy Project Catalyst
AZ-9001 Bowie Power Station, LLC AZ Unknown GE 7FA 1,680 CT Oxidation 2.6 ppmvd at 15% 02 3-hour Not Comparable - F-class turbine
420 DB Catalyst
AZ-9001 Bowie Power Station, LLC AZ Unknown GE 7FA 1,680 CT Oxidation 250 Ib/hr during startup and Unknown Not Comparable - F-class turbine
420 DB Catalyst shutdown
AZ-0047  Dome Valley Energy Partners - Wellton AZ 12/1/2004 GE 7FA or SW 501F Unknown Oxidation 3.0 ppmvd at 15% 02 3-hour Not Comparable - F-class turbine
Mohawk Generating Facility Catalyst
CA-9002 PG&E - Colusa Generating Station CA 9/29/2008 GE 7FA 1,917.2 CT Oxidation 3.0 ppmvd at 15% 02 1-hour Not Comparable - F-class turbine
688 DB Catalyst
MI-0366  Berrien Energy, LLC MI 4/13/2005 Unknown 1,584 CT Oxidation 3.2 Ib/hr Unknown
650 DB Catalyst
NV-0035  Sierra Pacific Power Company - Tracy NV 8/16/2005 Unknown Unknown Oxidation 4.0 ppmvd at 15% 02 3-hour
Substation Catalyst
NV-0037  Sempra Energy Resources - Copper NV 5/14/2004 Unknown 695 DB Oxidation 4.0 ppmvd at 15% 02 3-hour Not Comparable - LAER Limit
Mountain Power Catalyst
NY-0098 New Athens Generating Co, LLC - NY 1/19/2007 Westinghouse Model 501G 3,100 CT Good 4.0 ppmvd at 15% 02 3-hour Not Comparable - LAER Limit
Athens Generating Plant (LAER, not Combustion
PSD BACT) Control
NC-0101  Forsyth Energy Projects, LLC NC 9/29/2006 Unknown 1,844.3 CT -- 5.7 ppmvd at 15% 02 --
NC-9001 Richmond County Combustion Turbine NC 4/2/2009 SGT6 - 5000F 2,225CT Good 1.0 ppmvd at 15% 02 AVGof 3,1- Not Comparable - Limit is without duct burners. Limit with
Facility 390 DB Combustion hour runs duct burners at 60-100% load is 3.0 ppmvd at 15% 02.
Practices
LA-0224  SWEPCO - Arsenal Hill Power Plant LA 3/20/2008 Unknown 2,110 CCCT Good 49 ppmvd at 15% 02 Annual
250DB Combustion average
Practices
LA-0224  SWEPCO- Arsenal Hill Power Plant LA 3/21/2008 Unknown 2,110 CCCT Good 214 Ib/hr Annual
(Cold start) 250 DB Combustion average
Practices
LA-0224  SWEPCO - Arsenal Hill Power Plant LA 3/21/2008 Unknown 2,110 CCCT Good 214 Ib/hr Annual
(Hot start) 250 DB Combustion average
Practices
LA-0224  SWEPCO - Arsenal Hill Power Plant LA 3/21/2008 Unknown 2,110 CCCT Good 214 Ib/hr Annual
(Shutdown) 250 DB Combustion average
Practices
CA-9002 PG&E - Colusa Generating Station CA 9/29/2008 GE 7FA 1,917.2CT Oxidation 370.3 Ib/hr WS per event Not Comparable - F-class turbine
688 DB Catalyst 790.5 Ib/event WS
CA-9002 PG&E - Colusa Generating Station CA 9/29/2008 GE 7FA 1,917.2CT Oxidation 373.6 Ib/hr CS per event Not Comparable - F-class turbine
688 DB Catalyst 1355.6 Ib/event CS
CA-9002 PG&E - Colusa Generating Station CA 9/29/2008 GE 7FA 1,917.2 CT Oxidation 429.6 Ib/hr HS per event Not Comparable - F-class turbine
688 DB Catalyst 679.6 Ib/event HS
CA-9002 PG&E - Colusa Generating Station CA 9/29/2008 GE 7FA 1,917.2 CT Oxidation 483.5 1b/hr SD per event Not Comparable - F-class turbine
688 DB Catalyst 483.5 Ib/event SD
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Table D-2. NGCC Combustion Turbine RBLC Search Results - VOC

Appendix D - BACT Analyses Supporting lnforléthhment to Response to AG-1 Questlon No. 81

Page 177 of 222
Revlett

Permit Capacity Averaging
1D Company/Facility State Issuance Date Process Type (MMBtu/hr) Control Type Limit Limit Units Period Note(s)
OH-0356 Duke Energy Hanging Rock Energy OH 12/18/2012 GE 7FA Unknown Using efficient 44.1 tpy 12-month Not Comparable - F-class turbine
combustion rolling
technology average
OH-0356 Duke Energy Hanging Rock Energy OH 12/18/2012 GE 7FA Unknown Using efficient 44.1 tpy 12-month Not Comparable - F-class turbine
combustion rolling
technology average
IN-0158 St Joseph Energy Center, LLC IN 12/03/2012 GE 7FA 2300CT Oxidation 1.0 ppmvd at 15% 02, without 3-hour Not Comparable - Limit is for operation without duct
Catalyst duct burners burners. Limit with duct burners is 2.0 ppmvd at 15% 02.
IN-0158  St.Joseph Energy Center, LLC IN 12/03/2012 GE 7FA 2300CT Oxidation 22 tpy 12-month Not Comparable - F-class turbine
Catalyst rolling
average
TX-0641 Pinecrest Energy Center TX 11/12/2013 GE 7FA.05, Siemens SGT6- Unknown Oxidation 2.0 ppmvd at 15% 02 Unknown Not Comparable - F-class turbine
5000F(4), or Siemens SGT6- Catalyst
5000F(5)
DE-0023  NRG Energy Center Dover DE 10/31/2012 GE LM6000 500 CT Oxidation 6.4 Ib/hr 1-hour
Catalyst
TX-0618  Channel Energy Center LLC TX 10/15/2012 Siemens 501F 475 DB Good combustion 2.0 ppmvd at 15% 02 Unknown Not Comparable - F-class turbine
FL-0337  Polk Power Station FL 10/14/2012 Unknown Unknown Unknown 14 ppmvd at 15% 02 Unknown Not Comparable - Construction to commence in 2014.
Therefore, compliance with this BACT limit has not been
demonstrated.
TX-0619  Deer Park Energy Center TX 9/26/2012 Siemens 501F 725DB Good 2.0 ppmvd at 15% 02 Unknown Not Comparable - F-class turbine
combustion,
Natural gas
TX-0620  Es Joslin Power Plant TX 9/12/2012 Unknown Unknown Good 2.0 ppmvd at 15% 02 Unknown
combustion,
Natural gas
WY-0070 Cheyenne Prairie Generating Station wy 8/28/2012 Unknown Unknown Oxidation 3.0 ppmvd at 15% 02 1-hour
Catalyst
WY-0070 Cheyenne Prairie Generating Station wy 8/28/2012 Unknown Unknown Oxidation 3.0 ppmv at 15% 02 3-hour
Catalyst
OH-0352  Oregon Clean Energy Center OH 6/18/2013 Siemens SGT-8000H 2,932 CT Oxidation 2.0 ppmvd at 15% 02, without ~ Unknown
300 DB Catalyst duct burners
OH-0352  Oregon Clean Energy Center OH 6/18/2013 Siemens SGT-8000H 2,932 CT Oxidation 2.0 ppmvd at 15% 02, with Unknown
300 DB Catalyst duct burners
6/18/2013 2,932 CT Oxidation ppmvd at 15% 02, without
OH-0352  Oregon Clean Energy Center OH Mitsubishi M501 GAC 300DB Catalyst 2.0 duct burners Unknown
6/18/2013 2,932 CT Oxidation ppmvd at 15% 02, with
OH-0352  Oregon Clean Energy Center OH Mitsubishi M501 GAC 300DB Catalyst 2.0 duct burners Unknown
GE 7FA, Siemens SGT6-5000F, Not Comparable - Construction to commence in 2014.
Mitsubishi M501G, or Siemens Oxidation Therefore, compliance with this BACT limit has not been
PA-0291  Hickory Run Energy Station PA 4/23/2013 SGT6-8000H 3,468 CT Catalyst 1.5 ppmvd at 15% 02 Unknown demonstrated.
Not Comparable - Construction completion projected for
Moxie Energy LLC/Patriot Generation mid-2015. Therefore, compliance with this BACT limit has
PA-0286 PLT PA 1/31/2013 Unknown Unknown CO Catalyst 1.0 ppmvd Unknown not been demonstrated.
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Table D-3. NGCC Combustion Turbine RBLC Search Results - GHGs

Appendix D - BACT Analyses Supporting Infor:

Attachment to Response to AG-1 Question No. 81

Page 178 of 222
Revlett

Permit Capacity Averaging
1D Company/Facility State Issuance Date Process Type (MMBtu/hr) Control Type Limit Limit Units Period Note(s)
IN-0158  St.Joseph Energy Center, LLC IN 12/3/2012 GE 7FA 2,300 CT Unknown 7,646 Btu/kW-hr Not Comparable - F-class turbine
TX-0632  Deer Park Energy Center LLC Siemens Model FD2 (to be Unknown Unknown 19.7 tpy CH4 365-Day Not Comparable - F-class turbine
upgraded to FD3 in project phase Rolling
TX 11/29/2012 2) Average
TX-0632  Deer Park Energy Center LLC Siemens Model FD2 (to be Unknown Unknown 2.0 tpy N20 365-Day Not Comparable - F-class turbine
upgraded to FD3 in project phase Rolling
TX 11/29/2012 2) Average
TX-0632  Deer Park Energy Center LLC Siemens Model FD2 (to be Unknown Unknown 1,062,627 tpy CO2 365-Day Not Comparable - F-class turbine
upgraded to FD3 in project phase Rolling
TX 11/29/2012 2) Average
TX-0632  Deer Park Energy Center LLC Siemens Model FD2 (to be Unknown Unknown 19.3 tpy CH4 365-Day Not Comparable - F-class turbine
upgraded to FD3 in project phase Rolling
TX 11/29/2012 2) Average
TX-0632  Deer Park Energy Center LLC Siemens Model FD2 (to be Unknown Unknown 1.9 tpy N20 365-Day Not Comparable - F-class turbine
upgraded to FD3 in project phase Rolling
TX 11/29/2012 2) Average
TX-0632  Deer Park Energy Center LLC Siemens Model FD2 (to be Unknown Unknown 0.5 ton CO2/MW-hr 30-Day Rolling Not Comparable - F-class turbine
upgraded to FD3 in project phase Average
TX 11/29/2012 2)
TX-0633  Channel Energy Energy Center, LLC Siemens Model FD2 (to be Unknown Unknown 18.2 tpy CH4 365-Day Not Comparable - F-class turbine
upgraded to FD3 in project phase Rolling
TX 11/29/2012 2) Average
TX-0633  Channel Energy Energy Center, LLC Siemens Model FD2 (to be Unknown Unknown 1.8 tpy N20 365-Day Not Comparable - F-class turbine
upgraded to FD3 in project phase Rolling
TX 11/29/2012 2) Average
TX-0633  Channel Energy Energy Center, LLC Siemens Model FD2 (to be Unknown Unknown 984,393 tpy CO2 365-Day Not Comparable - F-class turbine
upgraded to FD3 in project phase Rolling
TX 11/29/2012 2) Average
TX-0633  Channel Energy Energy Center, LLC Siemens Model FD2 (to be Unknown Unknown 18.6 tpy CH4 365-Day Not Comparable - F-class turbine
upgraded to FD3 in project phase Rolling
TX 11/29/2012 2) Average
TX-0633  Channel Energy Energy Center, LLC Siemens Model FD2 (to be Unknown Unknown 1.9 tpy N20 365-Day Not Comparable - F-class turbine
upgraded to FD3 in project phase Rolling
TX 11/29/2012 2) Average
TX-0633  Channel Energy Energy Center, LLC Siemens Model FD2 (to be Unknown Unknown 10,020,391 tpy CO2 365-Day Not Comparable - F-class turbine
upgraded to FD3 in project phase Rolling
TX 11/29/2012 2) Average
DE-0023  NRG Energy Center Dover 500CT Unknown 1,085 Ibs CO2e/ 12-Month
MW-hr gross Rolling
DE 10/31/2012 Unknown Average
VA-0319  Gateway Cogeneration 1, LLC - Smart 593 CT Unknown 295,961 tpy CO2e 12-Month
Water Project Rolling
VA 8/27/2012 Rolls Royce Trent 60 WLE Average
OH-0352  Oregon Clean Energy Center 2932 CT Unknown 1,000 Ib CO2/MW-hr gross
OH 6/18/2013 Siemens 300DB
OH-0352  Oregon Clean Energy Center 2932 CT Unknown 1,000 Ib CO2/MW-hr gross
OH 6/18/2013 Siemens 300DB
OH-0352  Oregon Clean Energy Center 2932 CT Unknown 1,000 Ib CO2/MW-hr gross
OH 6/18/2013 Mitsubishi 300DB
OH-0352  Oregon Clean Energy Center 2932 CT Unknown 1,000 Ib CO2/MW-hr gross
OH 6/18/2013 Mitsubishi 300DB
PA-0291  Hickory Run Energy Station GE 7FA, Siemens SGT6-5000F, 3,468 CT Unknown 3,665,974 tpy CO2e 12-Month
Mitsubishi M501G, or Siemens Rolling Total
SGT6-8000H For Both Units
PA 4/23/2013
DE-0024  Garrison Energy Center Unknown Unknown 1,006,304 tons CO2e 12-Month
Rolling
DE 1/30/2013 GE Average
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Table D-4. Auxiliary Boiler RBLC Search Results - CO

Appendix D - BACT Analyses Supporting Infor:

Attachment to Response to AG-1 Question No. 81

Page 179 of 222
Revlett

Permit Capacity
1D Company/Facility State Issuance Date Process Type (MMBtu/hr) Control Type Limit Limit Units Avg. Period Note(s)
OH-0354  Kraton Polymers U.S. LLC OH 1/15/2013 Two 249 MMBtu/hr boilers 249 Use of clean fuels and good combustion 0.075 Ib/MMBtu Not Comparable - Limit is for burning
practices natural gas with belpre naphtha.

NC-0101  Forsyth Energy Plant NC 9/29/2005 Auxiliary Boiler 110.2 Low NOy Burners & Good Combustion 0.082 Ib/MMBtu 3-Hour

Control average
OH-0310 American Municipal Power Generating OH 10/8/2009 Auxiliary Boiler 150 0.084 Ib/MMBtu

Station
LA-0246  Valero St. Charles Refinery LA 7/6/2011 Boiler 99 Proper design and operation, good 0.092 Ib/MMBtu
combustion practices and gaseous fuels
TX-0641  Pinecrest Energy Center TX 11/12/2013 Auxiliary boiler 150 Pipeline quality natural gas and good 75 ppmvd at 3% 02
combustion
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Table D-5. Auxiliary Boiler RBLC Search Results - VOC

Appendix D - BACT Analyses Supporting lnforlétm(:hment to Response to AG-1 Questlon No. 81

Page 180 of 222
Revlett

Permit Capacity
1D Company/Facility State Issuance Date Process Type (MMBtu/hr) Control Type Limit Limit Units Avg. Period Note(s)
OR-0046  Turner Energy Center, Llc OR 1/6/2005 Auxiliary Boiler 418 Oxidation Catalyst 0.004 Ib/MMBtu 3-Hour Block Not Comparable - Oxidation catalyst is
not economically feasible.
NC-0101  Forsyth Energy Plant NC 9/29/2005 Auxiliary Boiler 110 Low NOy Burners, Good Combustion 0.005 Ib/MMBtu 3-Hour
Control, & Natural Gas Only
LA-0246  Valero St. Charles Refinery LA 7/6/2011 Boiler 99 Proper design and operation, good 0.005 Ib/MMBtu
combustion practices and gaseous fuels
TX-0641  Pinecrest Energy Center TX 11/12/2013 Auxiliary Boiler 150 Pipeline quality natural gas and good 0.006 Ib/hr
combustion
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Table D-6. Auxiliary Boiler RBLC Search Results - GHGs

Appendix D - BACT Analyses Supporting lnforlétﬁﬁl(:hment to Response to AG-1 QueStion No. 81
Page 181 of 222
Revlett

Permit Capacity
1D Company/Facility State Issuance Date Process Type (MMBtu/hr) Control Type Limit Limit Units Avg. Period Note(s)
OH-0354 Kraton Polymers U.S. LLC OH 1/15/2013 Two boilers 249 357,522 ton CO2e/yr -
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Table D-7. Emergency Generator RBLC Search Results - CO

Appendix D - BACT Analyses Supporting lnforméit)ta(:hment to Response to AG-1 Questlon No. 81

Page 182 of 222
Revlett

Permit
ID Facility/Company State  Issuance Date Process Type Capacity Units Control Type Limit Limit Units Avg. Period Note(s)
AK-0061  Snake River Power Plant AK 11/5/2004 Wartsila 12V32B Diesel Electric 5211 kw Good Combustion Practices 10.5 Ib/hr 3-hour @
Generator 100% load
MN-0071  Fairbault Energy Park MN 6/5/2007 Emergency Generator 1,750 kw 0.006 Ib/hp-hr 3-hour
average
FL-0310  Shady Hills Generating Station FL 1/12/2009 2.5 MW Emergency Generator 225 MW Purchased model is at least as stringent 8.5 g/hp-hr 3 one hour
as BACT values under EPA's test runs
Certification.
ID-0018  Langley Gulch Power Plant ID 6/25/2010 Emergency Generator Engine 750 kw Tier 2 Engine-Based, 3.5 g/kW-hr
Good Combustion Practices (GCP)
MN-0053  Fairbault Energy Park MN 7/15/2004 IC Engine, Large, Fuel 0Oil (1) 670 hp Good Combustion 0.76 Ib/MMBtu 3-hour
average
MN-0053  Fairbault Energy Park MN 7/15/2004 IC Engine, Small, Fuel Oil (1) 250 hp Good Combustion 0.95 Ib/MMBtu 3-hour
average
MI-0389  Karn Weadock Generating Complex MI 12/29/2009 Emergency Generator 2,000 kW Engine Design And Operation, 3.5 g/kW-hr Test method
15 ppm sulfur fuel
OH-0275  PSI Energy-Madison Station OH 8/24/2004 Emergency Diesel Generator, 2 17.21 MMBtu/hr 14.63 Ib/hr
0K-0129  Chouteau Power Plant OK 1/23/2009 Emergency Diesel Generator 2,200 hp 12.66 Ib/hr
(2,200 Hp)
WV-0023 Maidsville wv 3/2/2004 Emergency Generator 1,801 hp Good Combustion Practices 8.85 Ib/hr
AK-0076  Point Thomson Production Facility AK 08/20/2012 Combustion Of Diesel By ICEs 1,750 kw 3.5 g/kW-hr
1A-0105  lowa Fertilizer Company 1A 10/26/2012 Emergency Generator 142 gal/hr Good Combustion Practices 3.5 8/kW-hr Average Of 3
Stack Test
Runs
1A-0106  CF Industries Nitrogen, LLC - Port Neal 1A 07/12/2013 Emergency Generators 180 gal/hr Good Combustion Practices 85 g/kW-hr Average Of
Nitrogen Complex Three (3)
Stack Test
Runs
IN-0158  St.Joseph Energy Center, LLC IN 12/03/2012 Two (2) Emergency Diesel 1,006 hp (each) Combustion Design Controls And Usage 2.6 g/hp-hr
Generators Limits
IN-0158  St.Joseph Energy Center, LLC IN 12/03/2012 Emergency Diesel Generator 2,012 hp Combustion Design Controls And Usage 2.6 g/hp-hr 3 Hours
Limits
IN-0166 Indiana Gasification, LLC IN 6/27/2012 Two (2) Emergency Generators 1,341 hp (each) Good Combustion Practices And
Limited Hours Of Non-Emergency
Operation
NJ-0079  Woodbridge Energy Center NJ 7/25/2012 Emergency Generator 100 hr/yr Use Of ULSD Oil 1.99 Ib/hr Not Comparable - Under construction.
Therefore, compliance with this BACT limit has
not been demonstrated.
NJ-0080  Hess Newark Energy Center NJ 11/01/2012 Emergency Generator 200 hr/yr 11.56 Ib/hr
NJ-0080  Oregon Clean Energy Center OH 6/18/2013 Emergency Generator 2,250 kW Purchased Certified To The Standards 17.35 Ib/hr
In NSPS Subpart III1
OH-0352  Hickory Run Energy Station PA 4/23/2013 Emergency Generator 7.8 MMBtu/hr 5.79 Ib/hr
PA-0291 MI 35 LLC/Phila Cybercenter PA 6/1/2012  Diesel Generator (2.25 MW Each) - 23 MW CO Oxidation Catalyst 3.5 g/kW-hr
5 Units
SC-0113  Pyramax Ceramics, LLC sc 2/8/2012 Emergency Generators 1 Thru 8 757 hp Engines Must Be Certified To Comply 3.5 g/kW-hr
With NSPS, Subpart I11
SC-0113  Cheyenne Prairie Generating Station wy 8/28/2012 Diesel Emergency Generator 839 hp EPA Tier 2 Rated
(EP15)
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Table D-8. Emergency Generator RBLC Search Results - VOC

Appendix D - BACT Analyses Supporting lnforméit)ta(:hment to Response to AG-1 QlleStIOIl No. 81

Page 183 of 222
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Permit
1D Facility/Company State  Issuance Date Process Type Capacity Units Control Type Limit Limit Units Avg. Period Note(s)
ID-0018  Langley Gulch Power Plant ID 6/25/2010 Emergency Generator Engine 750 kW Tier 2 Engine-Based, 6.4 g/kW-hr NOx+NMHC
Good Combustion Practices (GCP)
MN-0053  Fairbault Energy Park MN 7/15/2004 IC Engine, Small, Fuel Oil (1) 250 hp Good Combustion 0.4 Ib/MMBtu 3-hour
Average
MN-0053  Fairbault Energy Park MN 7/15/2004 IC Engine, Large, Fuel Oil (1) 670 hp Good Combustion 0.1 Ib/MMBtu 3-hour
Average
MN-0071  Fairbault Energy Park MN 6/5/2007 Emergency Generator 1,750 kw 0.001 Ib/hp-hr 3-hour Not Comparable - Significantly larger engine
Average (1,750 kW) capable of achieving lower emission
OH-0275  Psi Energy-Madison Station OH 8/24/2004 Emergency Diesel Generator, 2 17.21 MMBtu/hr 1.6 Ib/hr
OK-0129  Chouteau Power Plant OK 1/23/2009 Emergency Diesel Generator 2,200 hp Good Combustion 1.6 Ib/hr
(2,200 hp)
WV-0023 Maidsville wv 3/2/2004 Emergency Generator 1,801 hp Good Combustion Practices 1.2 Ib/hr
1A-0105  Iowa Fertilizer Company 1A 10/26/2012 Emergency Generator 142 gal/hr Good Combustion Practices 0.4 8/KkW-hr Average of 3 Not Comparable - Significantly larger engine
Stack Test (2,000 kW) capable of achieving lower emission
Runs limits.
1A-0106  CF Industries Nitrogen, LLC - Port Neal 1A 07/12/2013 Emergency Generators 180 gal/hr Good Combustion Practices 4.0 g/kW-hr Average of 3
Nitrogen Complex Stack Test
Runs
IN-0158  St.Joseph Energy Center, LLC IN 12/03/2012 Two (2) Emergency Diesel 1,006 hp each Combustion Design Controls And Usage 1.0 Ib/hr Not Comparable - Facility not yet constructed.
Generators Limits Therefore, compliance with this BACT limit has
not been demonstrated.
IN-0158  St.Joseph Energy Center, LLC IN 12/03/2012 Emergency Diesel Generator 2,012 hp Combustion Design Controls And Usage 1.0 Ib/hr 3-hour Not Comparable - Facility not yet constructed.
Limits Therefore, compliance with this BACT limit has
not been demonstrated.
NJ-0079  Woodbridge Energy Center NJ 7/25/2012 Emergency Generator 100 hr/yr Use Of ULSD 0il 0.5 Ib/hr Not Comparable - Under construction.
Therefore, compliance with this BACT limit has
not been demonstrated.
NJ-0080  Hess Newark Energy Center NJ 11/01/2012 Emergency Generator 200 hr/yr Use Of ULSD 0il 2.6 Ib/hr
OH-0352  Oregon Clean Energy Center OH 6/18/2013 Emergency Generator 2,250 kw Purchased Certified To The Standards 3.9 Ib/hr
In NSPS Subpart 111
PA-0291 Hickory Run Energy Station PA 4/23/2013 Emergency Generator 7.8 MMBtu/hr 0.7 Ib/hr Not Comparable - Construction to commence in
2014. Therefore, compliance with this BACT
limit has not been demonstrated.
SC-0113  Pyramax Ceramics, LLC sC 2/8/2012 Emergency Generators 757 hp Purchase Engines Certified To Comply 4.0 g/kW-hr
With NSPS, Subpart I111
SC-0159  US10 Facility SC 7/9/2012 Emergency Generators 1,000 kw Compliance With NSPS, Subpart IIII 6.4 g/kW-hr kW-hr
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Table D-9. Emergency Generator RBLC Search Results - GHGs

Appendix D - BACT Analyses Supporting Informéi'(-)ta(:hment to Response to AG-1 Questlon No. 81

Page 184 of 222
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Permit
ID Facility/Company State  Issuance Date Process Type Capacity Units Control Type Limit Limit Units Avg. Period Note(s)
AK-0076  Point Thomson Production Facility AK 8/20/2012 Combustion Of Diesel By ICEs 1750 kW Good Combustion Practices and NSPS
Subpart [11I Requirements
AK-0081  Point Thomson Production Facility AK 6/12/2013 Combustion 610 hp Good Combustion And Operating
Practices
1A-0105  lowa Fertilizer Company 1A 10/26/2012 Emergency Generator 142 gal/hr Good Combustion Practices 0.0001 g/kW-hr Average Of 3
Stack Test
Runs
1A-0105  Iowa Fertilizer Company 1A 10/26/2012 Emergency Generator 142 gal/hr Good Combustion Practices 788.50 tpy Rolling 12
Month Total
1A-0105  Iowa Fertilizer Company 1A 10/26/2012 Emergency Generator 142 gal/hr Good Combustion Practices 1.55 g/kW-hr Average Of 3
Stack Test
Runs
1A-0106  CF Industries Nitrogen, LLC - Port Neal 1A 7/12/2013 Emergency Generators 180 gal/hr Good Combustion Practices 0.0001 g/kW-hr Average Of
Nitrogen Complex Three (3)
Stack Test
Runs
1A-0106  CF Industries Nitrogen, LLC - Port Neal 1A 7/12/2013 Emergency Generators 180 gal/hr Good Combustion Practices 509.00 tpy Rolling
Nitrogen Complex Twelve (12)
Month Total
1A-0106  CF Industries Nitrogen, LLC - Port Neal 1A 7/12/2013 Emergency Generators 180 gal/hr Good Combustion Practices 155 Ib/kW-hr Average Of
Nitrogen Complex Three (3)
Stack Test
Runs
IN-0158  St.Joseph Energy Center, LLC IN 12/03/2012 Two (2) Emergency Diesel 1,006 hp each Good Engineering Design And Fuel 1,186.00 tons 12
Generators Efficient Design Consecutive
Month Period
IN-0158  St.Joseph Energy Center, LLC IN 12/03/2012 Emergency Diesel Generator 2,012 hp Good Engineering Design And Fuel 1,186.00 tons 12
Efficient Design Consecutive
Month Period
IN-0166 Indiana Gasification, LLC IN 6/27/2012 Two (2) Emergency Generators 1,341 hp Use Of Good Engineering Design And 84.00 tpy Twelve
Efficient Engines Meeting Applicable Consecutive
NSPS And Mact Standards Months
IN-0166  Oregon Clean Energy Center OH 6/18/2013 Emergency Generator 2,250 kw 878.00 tpy Per Rolling 12-
Months
OH-0352  Hickory Run Energy Station PA 4/23/2013 Emergency Generator 7.8 MMBtu/hr 80.50 tpy 12-Month
Rolling Basis
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Table D-10. Fire Pump Engine RBLC Search Results - CO

Appendix D - BACT Analyses Supporting lnfornétt(t&u:hment to Response to AG-1 Questlon No. 81

Page 185 of 222

Revlett

Engines

Limited Hours Of Non-Emergency
Operation

Permit
ID Facility/Company State Issuance Date Process Type Capacity Units Control Type Limit Limit Units Avg. Period Note(s)
LA-0194  Sabine Pass LNG Terminal LA 11/24/2004 Firewater Pump Diesel Engines 1- 660 hp each Good Engine Design And Proper 0.6 Ib/hr Hourly
3 Operating Practices Maximum
MI-0389  Karn Weadock Generating Complex MI 12/29/2009 Fire Pump 525 hp Engine Design And Operation. 15 ppm 2.6 g/hp-hr Test Method
Sulfur Fuel
MI-0391  Karn Weadock Generating Complex MI 12/29/2009 Fire Booster Pump 40 kw Engine Design And Operation. 15 ppm 5.0 g/kW-hr Test Method
Sulfur Fuel.
ID-0018  Power County Advanced Energy 1D 2/10/2009 500 kW Emergency Generator, 500 kw Good Combustion Practices. EPA
Center Fire Pump Certification Per NSPS IIIT
NC-0102  Forsyth Energy Plant NC 9/29/2005 IC Engine, Emergency Firewater 11.4 MMBtu/hr 9.7 Ib/hr
Pump
WI-0229  WPS - Weston Plant Wi 10/19/2004  Main Fire Pump (Diesel Engine) 460 hp Good Combustion Practices, Ultra Low 31 Ib/hr 200H /12
Sulfur Diesel Fuel 0il Mo. Rolling
WV-0024 Maidsville wv 3/2/2004 IC Engine, Fire Water Pump 85 hp Good Combustion Practices 4.4 Ib/hr
IN-0166  Indiana Gasification, LLC IN 6/27/2012 Three (3) Firewater Pump 575 hp each Good Combustion Practices And
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Appendix D - BACT Analyses Supporting lnfornétt(t&u:hment to Response to AG-1 Questlon No. 81
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Table D-11. Fire Pump Engine RBLC Search Results - VOC
Permit
1D Facility/Company State  Issuance Date Process Type Capacity Units Control Type Limit Limit Units Avg. Period Note(s)
LA-0194  Sabine Pass LNG Terminal LA 11/24/2004 Firewater Pump Diesel Engines 1- 660 hp each Good Combustion Practices 0.1 Ib/hr Hourly Maximum
3
NC-0102  Forsyth Energy Plant NC 9/29/2005 IC Engine, Emergency Firewater 11.4 MMBtu/hr 1.0 Ib/hr
Pump
WI-0229 WPS - Weston Plant WI 10/19/2004  Main Fire Pump (Diesel Engine) 460 hp Good Combustion Practices, Ultra Low 1.1 Ib/hr 200 H /12 Mo.
Sulfur Diesel Fuel Oil Rolling Limit
WV-0024 Maidsville wv 3/2/2004 IC Engine, Fire Water Pump 85 hp Good Combustion Practices 0.6 Ib/hr
ID-0018  Langley Gulch Power Plant ID 6/25/2010 Fire Pump Engine 235 kW Tier 3 Engine-Based, Good Combustion 4.0 g/kW-hr
Practices (GCP)
LA-0254  Ninemile Point Electric Generating LA 8/16/2011 Emergency Fire Pump 350 hp Ultra Low Sulfur Diesel And Good 1.0 g/kW-hr Annual Average
Plant Combustion Practices
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Table D-12. Fire Pump Engine RBLC Search Results - GHGs

Appendix D - BACT Analyses Supporting Infor
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Engines

Efficient Engines Meeting Applicable
NSPS And MACT Standards

Permit
1D Facility/Company State  Issuance Date Process Type Capacity Units Control Type Limit Limit Units Avg. Period Note(s)
IN-0166  Indiana Gasification, LLC IN 6/27/2012 Three (3) Firewater Pump By75} hp Use Of Good Engineering Design And 84.0 tpy Twelve Consecutive

Months
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Table D-13. Fuel Gas Heater RBLC Search Results - CO

Appendix D - BACT Analyses Supporting lnforméit)ta(:hment to Response to AG-1 QlleStIOIl No. 81
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Permit
1D Facility/Company State  Issuance Date Process Type Capacity Units Control Type Limit Limit Units Avg. Period Note(s)
AK-0062 Badami Development Facility AK 8/19/2005 Natco Miscible Injection Heater 14.9 MMBtu/hr Good Operational Practices 0.1 Ib/MMBtu
AK-0062 Badami Development Facility AK 8/19/2005 Natco Production Heater 34.0 MMBtu/hr Good Operational Practices 0.1 Ib/MMBtu
C0-0058 Cheyenne Station co 6/12/2004 Heaters 45.0 MMBtu/hr Good Combustion Practices 0.04 Ib/MMBtu 1-Hr Average Not Comparable - Limit is for amine treatment unit hot oil
heaters.
1A-0088 Adm Corn Processing - Cedar Rapids 1A 6/29/2007 Indirect-Fired DDGS Dryer 93.7 MMBtu/hr Low NOx Burners And Flue Gas 0.1 Ib/MMBtu Average Of 3
Recirculation Test Runs
1A-0106  CF Industries Nitrogen, LLC - Port Neal 1A 7/12/2013 Startup Heater 58.8 MMBtu/hr  Good Operating Practices & Use Of 0.02 Ib/MMBtu Average Of Not Comparable - Permit does not require performance
Nitrogen Complex Natural Gas Three (3)  testing to demonstrate compliance. Therefore, compliance
Stack Test with this BACT limit has not been demonstrated.
Runs
LA-0192 Crescent City Power LA 6/6/2005 Fuel Gas Heaters (3) 19 MMBtu/hr Good Combustion Practices 1.5 Ib/hr Hourly
Average
LA-0203  Oakdale OSB Plant LA 6/13/2005 Auxiliary Thermal Oil Heater 66.5 MMBtu/hr  Use Of Natural Gas As Fuel And Good 6.6 Ib/hr Hourly
Combustion Practices Maximum
LA-0231 Lake Charles Gasification Facility LA 6/22/2009 Shift Reactor Startup Heater 342 MMBtu/hr  Good Design And Proper Operation 2.8 Ib/hr Maximum
LA-0231 Lake Charles Gasification Facility LA 6/22/2009 Gasifier Startup Preheater 35.0 MMBtu/hr  Good Design And Proper Operation 2.0 Ib/hr Maximum
Burners (5) (Each)
LA-0231 Lake Charles Gasification Facility LA 6/22/2009 Methanation Startup Heaters 56.9 MMBtu/hr  Good Design And Proper Operation 4.7 Ib/hr Maximum
MD-0035 Dominion MD 8/12/2005 Vaporization Heater Each Vaporization Heater Shall Only 0.03 Ib/MMBtu Not Comparable - Unit utilizes oxidation catalyst to meet
Use Natural Gas For Fuel And Shall Use VOC LAER limit.
Good Combustion Operating Practices
MD-0036 Dominion MD 3/10/2006 Fuel Gas Process Heater Good Combustion Practices 143.0 ppmvd
MD-0040 CPV St Charles MD 11/12/2008 Heater 1.7 MMBtu/hr 0.08 Ib/MMBtu
MN-0070 Minnesota Steel Industries, LLC MN 9/7/2007 Small Boilers & Heaters 99.0 MMBtu/hr 0.1 Ib/MMBtu 1 Hour
Average
NE-0026 Nucor Steel Division NE 6/22/2004 NNII Bilet Post-Heater 6.8 MMBtu/hr 0.01 Ib/MMBtu Not Comparable - RBLC specifies limit as Case-by-Case, not|
BACT
NE-0043 Natureworks, LLC NE 4/29/2008 Hot Oil Heater 75 MMBtu/hr Good Combustion Practices
NV-0042 Capital Cabinet Corporation NV 11/05/2004 Fuel Combustion 8.8 MMBtu/hr  Use Of Natural Gas As The Only Fuel 0.4 t/mo Per Calendar
For All Combustion Units Month
NV-0050 MGM Mirage NV 11/30/2009 Water Heaters 2 MMBtu/hr Limiting The Fuel To Natural Gas Only 0.04 Ib/MMBtu Not Comparable - LAER Limit
And Good Combustion Practices
OH-0355  General Electric Aviation, Evendale OH 5/7/2013 4 Indirect-Fired Air Preheaters 0.2 Ib/MMBtu
Plant
0K-0128 Mid American Steel Rolling Mill OK 9/8/2008 Ladle Pre-Heater And Refractory Natural Gas Fuel 0.08 Ib/MMBtu
Drying
0K-0129  Chouteau Power Plant OK 1/23/2009 Fuel Gas Heater (H20 Bath) 18.8 MMBtu/hr 0.4 Ib/hr
0K-0134  Pryor Plant Chemical OK 2/23/2009 Nitric Acid Preheaters No. 1 20 MMBtu/hr Good Combustion Practices 1.65 Ib/hr 1-Hr, 8-Hr
0K-0134  Pryor Plant Chemical OK 2/23/2009 Nitric Acid Preheater No. 3 20 MMBtu/hr Good Combustion 1.65 Ib/hr 1-Hr/8-Hr
OK-0135  Pryor Plant Chemical OK 2/23/2009  Nitric Acid Preheaters #1, #3, And 20 MMBtu/hr Good Combustion Practices. 1.65 Ib/hr 1-Hour/8-
#4 Hour
0K-0136  Ponca City Refinery OK 2/9/2009 TB-1, TB-2, TB-3 95 MMBtu/hr Ultra-Low NOx Burners And Good 3.80 Ib/hr 365-Day
Combustion Practice; 0.04 Lb/Mmbtu Rolling
Average
SC-0111  Flakeboard America Limited - N 12/22/2009 Face Primary Dryer 45 MMBtu/hr Good Combustion Practices And
Bennettsville MDF Natural Gas As Fuel
SC-0111  Flakeboard America Limited - N 12/22/2009 Core Primary Dryer 45 MMBtu/hr Good Combustion Practices And
Bennettsville MDF Natural Gas As Fuel
SC-0112  Nucor Steel - Berkeley sC 5/5/2008 Tunnel Furnace Burners 58 MMBtu/hr  Natural Gas Combustion With Good 0.08 Ib/MMBtu
Combustion Practices Per
Manufacturer Guidance.
SC-0114  GP Allendale LP N 11/25/2008 Propane Vaporizers (ID15) 5 MMBtu/hr  Tune-Ups And Inspections Will Be 0.17 Ib/hr
Performed As Outlined In The Good
Management Practice Plan.
SC-0114  GP Allendale LP N 11/25/2008 Natural Gas Space Heaters - 14 20.89 MMBtu/hr 1.67 Ib/hr
Units (ID18)
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Permit
D Facility/Company State  Issuance Date Process Type Capacity Units Control Type Limit Limit Units Avg. Period Note(s)
SC-0114  GP Allendale LP N 11/25/2008 75 Million Btu/Hr Backup 75 MMBtu/hr  Pollution Prevention Of Co Emissions 6.00 Ib/hr
Thermal Oil Heater Will Occur By Performing Scheduled
Tune-Ups And Inspections As Outlined
In The Good Management Practice Plan.
SC-0115  GP Allendale LP SG 2/10/2009 75 Million Btu/Hr Backup 75 MMBtu/hr  Tune-Ups And Inspections Will Be 6.00 Ib/hr
Thermal Oil Heater Performed As Outlined The Good
Management Practice Plan.
SC-0115  GP Allendale LP SC 2/10/2009 Propane Vaporizers (ID14) 5] MMBtu/hr  Tune-Ups And Inspections Will Be 0.17 Ib/hr
Performed As Outlined In The Good
Management Practice Plan.
SC-0115  GP Allendale LP SC 2/10/2009 Natural Gas Space Heaters - 14 20.89 MMBtu/hr 1.67 Ib/hr
Units (ID17)
WA-0301 BP Cherry Point Refinery WA 4/20/2005 Process Heater, IHT 13.0 MMBtu/hr Good Combustion Practices 70.0 ppm 7% 02,24 Hr
Ave
WI-0223  Louisiana-Pacific Hayward Wi 6/17/2004  Thermal Oil Heater, GTS Energy, 32 MMBtu/hr Use Of Natural Gas / Distillate Oil, W/ 2.70 Ib/hr
S31,B31 Restriction On Oil Usage
WI-0223  Louisiana-Pacific Hayward Wi 6/17/2004  Thermal Oil Heater, GTS Energy, 32 MMBtu/hr Use Of Natural Gas / Distillate Oil, W/ 2.70 Ib/hr
S32,B32 Restriction On Oil Usage
WI-0227  Port Washington Generating Station Wi 10/13/2004 Gas Heater (P06, S06) 10.0 MMBtu/hr Natural Gas Fuel 0.5 Ib/hr
WI-0228 WPS - Weston Plant Wi 10/19/2004  Natural Gas Station Heater 1 And 0.75 MMBtu/hr Natural Gas 0.06 Ib/hr
2
WY-0066 Medicine Bow IGL Plant wy 3/4/2009 Gasification Preheater 2 21.0 MMBtu/hr Good Combustion Practices 0.1 Ib/MMBtu Hourly
WY-0066 Medicine Bow IGL Plant wy 3/4/2009 Gasification Preheater 3 21.0 MMBtu/hr Good Combustion Practices 0.1 Ib/MMBtu Hourly
WY-0066 Medicine Bow IGL Plant wy 3/4/2009 Gasification Preheater 4 21.0 MMBtu/hr Good Combustion Practices 0.1 Ib/MMBtu Hourly
WY-0066 Medicine Bow IGL Plant wy 3/4/2009 Gasification Preheater 5 21.0 MMBtu/hr Good Combustion Practices 0.1 Ib/MMBtu Hourly
WY-0066 Medicine Bow IGL Plant wy 3/4/2009 Gasification Preheater 1 21.0 MMBtu/hr Good Combustion Practices 0.1 Ib/MMBtu Hourly
WY-0067 Echo Springs Gas Plant wy 4/1/2009 Hot Oil Heater S38 84 MMBtu/hr Good Combustion Practices 0.02 Ib/MMBtu Not Comparable - Limit is for hot oil heater.
WY-0070 Cheyenne Prairie Generating Station wy 8/28/2012 Inlet Air Heater (EP07) 16.1 MMBtu/hr Good Combustion Practices 0.1 Ib/MMBtu 3-Hour
Average
WY-0070 Cheyenne Prairie Generating Station wy 8/28/2012 Inlet Air Heater (EP08) 16.1 MMBtu/hr Good Combustion Practices 0.1 Ib/MMBtu 3-Hour
Average
WY-0070 Cheyenne Prairie Generating Station wy 8/28/2012 Inlet Air Heater (EP09) 16.1 MMBtu/hr Good Combustion Practices 0.1 1b/MMBtu 3-Hour
Average
WY-0070 Cheyenne Prairie Generating Station wy 8/28/2012 Inlet Air Heater (EP10) 16.1 MMBtu/hr Good Combustion Practices 0.1 Ib/MMBtu 3-Hour
Average
WY-0070 Cheyenne Prairie Generating Station wy 8/28/2012 Inlet Air Heater (EP11) 16.1 MMBtu/hr Good Combustion Practices 0.1 Ib/MMBtu 3-Hour
Average
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D Facility/Company State Permit Date Process Type Capacity Units Control Type Limit Limit Units Avg. Period Note(s)
C0-0058 Cheyenne Station co 6/12/2004 Heaters 45.0 MMBtu/hr Good Combustion Practices 0.02 Ib/MMBtu 1-Hr Average
1A-0088  ADM Corn Processing - Cedar Rapids 1A 6/29/2007 Indirect-Fired DDGS Dryer 93.7 MMBtu/hr Route Process Off-Gasses Through The 98 % reduction Average Of 3
Dryers Combustion Chamber Test Runs
1A-0106  CF Industries Nitrogen, LLC - Port Neal 1A 7/12/2013 Startup Heater 58.8 MMBtu/hr  Good Operating Practices & Use Of 0.001 Ib/MMBtu Average Of Not Comparable - Permit does not require performance
Nitrogen Complex Natural Gas Three (3)  testing to d rate li Therefore, it
Stack Test with this BACT limit has not been demonstrated.
Runs
LA-0192  Crescent City Power LA 6/6/2005 Fuel Gas Heaters (3) 19.0 MMBtu/hr Good Combustion Practices 0.1 Ib/hr Hourly
Maximum
LA-0203 Oakdale OSB Plant LA 6/13/2005 Auxiliary Thermal Oil Heater 66.5 MMBtu/hr  Use Of Natural Gas As Fuel And Good 0.43 Ib/hr Hourly
Combustion Practices Maximum
MD-0035 Dominion MD 8/12/2005 Vaporization Heater Natural Gas Combustion And A 0.002 Ib/MMBtu Not Comparable - Unit utilizes oxidation catalyst to meet
Catalytic Oxidation VOC LAER limit.
MD-0036 Dominion MD 3/10/2006 Fuel Gas Process Heater Good Combustion Practices 143 ppmvd 3-Hour
Average
MD-0040 CPV St Charles MD 11/12/2008 Heater 1.7 MMBtu/hr 0.005 Ib/MMBtu
NE-0026 Nucor Steel Division NE 6/22/2004 NNII Bilet Post-Heater 6.8 MMBtu/hr 0.0055 1b/MMBtu
NV-0050 MGM Mirage NV 11/30/2009 Water Heaters 2.0 MMBtu/hr Limiting The Fuel To Natural Gas Only 0.005 Ib/MMBtu
And Good Combustion Practices
OH-0355 General Electric Aviation, Evendale OH 5/7/2013 4 Indirect-Fired Air Preheaters 0.005 Ib/MMBtu
Plant
0K-0128 Mid American Steel Rolling Mill 0K 9/8/2008 Ladle Pre-Heater And Refractory Natural Gas Fuel 0.006 Ib/MMBtu
Drying
0K-0129 Chouteau Power Plant OK 1/23/2009 Fuel Gas Heater (H20 Bath) 18.8 MMBtu/hr 0.1 Ib/hr
OK-0134  Pryor Plant Chemical 0K 2/23/2009 Nitric Acid Preheaters No. 1 20.0 MMBtu/hr Good Combustion 0.11 Ib/hr
0K-0135  Pryor Plant Chemical OK 2/23/2009  Nitric Acid Preheaters #1, #3, And 20 MMBtu/hr 0.11 Ib/hr
#4
SC-0111  Flakeboard America Limited - N 12/22/2009 Face Primary Dryer 45.0 MMBtu/hr Good Combustion Practices And
Bennettsville MDF Natural Gas As Fuel
SC-0111  Flakeboard America Limited - N 12/22/2009 Core Primary Dryer 45.0 MMBtu/hr Good Combustion Practices And
Bennettsville MDF Natural Gas As Fuel
SC-0112  Nucor Steel - Berkeley SC 5/5/2008 Tunnel Furnace Burners 58 MMBtu/hr  Natural Gas Combustion With Good 0.0055 Ib/MMBtu
Combustion Practices Per
Manufacturer Guidance
SC-0114  GP Allendale LP N 11/25/2008 Propane Vaporizers (ID15) 5.0 MMBtu/hr ~ Tune-Ups And Inspections Will Be 0.04 Ib/hr
Performed As Outlined In The Good
Management Practice Plan.
SC-0114  GP Allendale LP N 11/25/2008 Natural Gas Space Heaters - 14 209 MMBtu/hr 0.11 Ib/hr
Units (ID18)
SC-0114  GP Allendale LP NY 11/25/2008 75 Million Btu/Hr Backup 75.0 MMBtu/hr  Good Combustion Practices Will Be 0.39 Ib/hr
Thermal Oil Heater Used As Control For VOC Emissions
SC-0115  GP Allendale LP SC 2/10/2009 75 Million Btu/Hr Backup 75 MMBtu/hr  Good Combustion Practices Will Be 0.39 Ib/hr
Thermal Oil Heater Used As Control For VOC Emissions.
SC-0115  GP Allendale LP SC 2/10/2009 Propane Vaporizers (ID14) 5 MMBtu/hr  Tune-Ups And Inspections Will Be 0.04 Ib/hr
Performed As Outlined In The Good
Management Practice Plan.
SC-0115  GP Allendale LP SC 2/10/2009 Natural Gas Space Heaters - 14 20.89 MMBtu/hr 0.11 Ib/hr
Units
WI-0223  Louisiana-Pacific Hayward Wi 6/17/2004 Thermal Oil Heater, Gts Energy, 32.0 MMBtu/hr Use Of Natural Gas / Distillate Oil, W/ 0.18 Ib/hr
S31,B31 Restriction On Oil Usage
WI-0223  Louisiana-Pacific Hayward Wi 6/17/2004 Thermal Oil Heater, Gts Energy, 32.0 MMBtu/hr Use Of Natural Gas / Distillate Oil, W/ 0.18 Ib/hr
$32,B32 Restriction On Oil Usage
WI-0227  Port Washington Generating Station Wi 10/13/2004 Gas Heater (P06, S06) 10 MMBtu/hr Natural Gas Fuel 0.06 Ib/hr
WI-0228  WPS - Weston Plant Wi 10/19/2004  B63,S63; B64, S64 - Natural Gas 0.8 MMBtu/hr Natural Gas 0.004 Ib/hr
Station Heater 1 And 2
WY-0067 Echo Springs Gas Plant wy 4/1/2009 Hot Oil Heater S38 84 MMBtu/hr Good Combustion Practices 0.02 Ib/MMBtu

KU/GRGS | NGCC Combustion Turbine Plant
Trinity Consultants

D-19



Table D-15. Fuel Gas Heater RBLC Search Results - GHGs

Appendix D - BACT Analyses Supporting lnforméit)ta(:hment to Response to AG-1 Questlon No. 81

Page 191 of 222
Revlett

1D Facility/Company State Permit Date Process Type Capacity Units Control Type Limit Limit Units Avg. Period Note(s)
1A-0106  CF Industries Nitrogen, LLC - Port Neal 1A 7/12/2013 Startup Heater 58.8 MMBtu/hr  Good Operating Practices & Use Of 117 Ib/MMBtu Average Of
Nitrogen Complex Natural Gas Three (3)
Stack Test
Runs
1A-0106  CF Industries Nitrogen, LLC - Port Neal 1A 7/12/2013 Startup Heater 58.8 MMBtu/hr  Good Operating Practices & Use Of 0.002 Ib CH4/MMBtu Average Of
Nitrogen Complex Natural Gas Three (3)
Stack Test
Runs
1A-0106  CF Industries Nitrogen, LLC - Port Neal 1A 7/12/2013 Startup Heater 58.8 MMBtu/hr  Good Operating Practices & Use Of 0.001 1b N20/MMBtu Average Of
Nitrogen Complex Natural Gas Three (3)
Stack Test
Runs
1A-0106  CF Industries Nitrogen, LLC - Port Neal 1A 7/12/2013 Startup Heater 58.8 MMBtu/hr  Good Operating Practices & Use Of 345 tpy Rolling
Nitrogen Complex Natural Gas Twelve (12)
Month Total
OH-0355  General Electric Aviation, Evendale OH 5/7/2013 4 Indirect-Fired Air Preheaters 74,000 tpy Total For 2
Plant Test Cells And
4 Preheaters
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Table D-16. Cost Estimate for CO, Pipeline

CO, Pipeline and Emissions Data
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Page 192 of 222

Capital Recovery Factor (CRF)1

0.09

Total Pipeline Installation Cost (TCI)

$185,487,462|Pipeline Costs + Other Capital Costs

Amortized Installation Cost (TCI * CRF)

$17,508,704|per year

Amortized Installation + O&M Cost

$19,438,981|per year

CO, Transferred

2,140,976 tpy

Amortized control cost™

9($/ton

! Distance between the Green River Generating Station in Central City, Kentucky, to the nearest potential CO, storage site in Decatur, Illinois.
“ Carbon Capture and Sequestration Technologies Program, Massachusetts Institute of Technology. (2006, October).Carbon Management GIS: CO , Pipeline Transport
Cost Estimation. Retrieved from http://sequestration.mit.edu/energylab/uploads/AaKal/transport_tool_paper-draft22Aug07_liw.doc
3 Average Diameter of Pipeline per cited document, based on a CO, flow rate between 1.13 and 3.25 Mt/yr.

* The worst-case (i.e., lowest) PTE for CO, for all NGCC combustion turbine options, based on the worst-case scenario (i.e., with the lowest potential C(, emissions) of
operation with maximum startups and shutdowns, is used conservatively.

® Rubin, E.S. & Haibo, Z. (2012, February). The Cost of Carbon Capture and Storage for Natural Gas Combined Cycle Power Plants.Environmental Science & Technology, 46,

3077.

cus. Department of Energy National Energy Technology Laboratory. (2010, March).Quality Guidelines for Energy System Studies Estimating Carbon Dioxide Transport and

Storage Costs. Retrieved from http://www.netl.doe.gov/File Library/Research/Energy Analysis/Publications/DOE-NETL-2010-1447-

QGESSCarbonDioxideTransportStorageCosts.pdf

Parameter Value Units
Minimum Length of Pipeline1 200|miles
Average Diameter of Pipeline2 3 12|inches
CO, emissions from NGCC combustion turbines (2)4 2,378,862|tpy
CO, Capture Efficiency5 90(%
Captured CO, 2,140,976|tpy
CO, Pipeline Cost Estimate®
Cost Type Units Equation7 Cost”
Pipeline Costs
$
Diameter (inches),
Materials Length (miles) $64,632 + $1.85 * L * (330.5 * ¥ + 686.7 * D + 26,960) $34,323,031
$
Diameter (inches), )
Labor Length (miles) $341,627 + $1.85 * L * (343.2 * D’ + 2,074 * D + 170,013) $101,456,572
$
Diameter (inches),
Miscellaneous Length (miles) $150,166 + $1.58 * L* (8,417 * D + 7,234) $38,392,548
$
Diameter (inches),
Right of Way Length (miles) $48,037 + $1.20 * L * (577 * D +29,788) $9,905,097
Other Capital Costs
CO, Surge Tank $ $1,150,636 $1,286,519
Pipeline Control System $ $110,632 $123,697
Operation & Maintenance (0&M)
Fixed 0&M $/mile/yr $8,632 $1,930,276
Total Pipeline Cost $187,417,739
Amortized Cost Calculation - CO, Pipeline
Equipment Life’ 20|years
Interest rate'* ' 7.00|%

7 Equations based on June 2007 dollars, per cited document. Costs for the current analysis have been adjusted to 2013 dollars based on the U.S. Department of Labor,
Bureau of Labor Statistics' Consumer Price Index (CPI), available at ftp://ftp.bls.gov/pub/special.requests/cpi/cpiai.txt

? Equipment life based on engineering estimate.

194.S. EPA Office of Air Quality Planning and Standards. (2002, January).EPA Air Pollution Control Cost Manual (6th ed.). Retrieved from
http://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=910118CI.PDF

" Interest rate conservatively set at 7 percent per cited document.
12 Capital Recovery Factor = Interest Rate (%) * (1+ Interest Rate (%)) * Equipment Life) / ((1 + Interest Rate (%)) * Equipment Life - 1)
'3 Cost estimate conservatively excludes capital and O&M costs associated with compression and processing equipment.
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Table D-17. Carbon Capture and Sequestration (CCS) - Total Cost Estimate

Annual
. 1,23
:a::’;: g:zltu:fl::td Sequestration (CCS) C?;;f::t(?(l)‘ ) Throughput Total Annual Cost
v P 2 (tpy €O,)

CO, Capture and Compression System $93.58 2,140,976 $200,359,140
CO, Transport Facilities (Pipeline) $9.08 2,140,976 $19,438,981
CO, Storage System4 $0.39 2,140,976 $843,617

Total Cost: $103.06 - $220,641,738
Amortized Cost Calculation - Proposed NGCC Plant Project Capital Cost
Equipment Life’ 20|years
Interest rate®’ 7.00|%
Capital Recovery Factor (CRF)E 0.09
Total Capital Cost for the Proposed NGCC Plant Project $700,000,000|equipment & control costs
0 & M Cost (0&M) $14,500,000|for equipment life
Amortized Installation Cost (TCI *CRF) $66,075,048|per year
Amortized O & M Cost (0&M *CRF) $1,368,697|per year

Amortized Installation + 0&M Cost

$67,443,745

per year (Project Capital Cost)

Ratio of CCS Cost to Project Capital Cost on Annual Basis

3.27

! Interagency Task Force on Carbon Capture and Storage. (2010, August).Report of the Interagency Task Force on Carbon Capture.
Retrieved from http://www.epa.gov/climatechange/Downloads/ccs/CCS-Task-Force-Report-2010.pdf
% The cited document provides a range of costs for CO, transport and storage facilities. The Cost Factors used in the current analysis

are conservatively based on the low end of each cost range.

3 Cost Factors were converted from $/tonne and 2009 dollars in the source document to $/ton and 2013 dollars (based on the

Consumer Price Index) for the current analysis.

* The Cost Factor for a CO, Storage System is limited to capital and operational costs and does not include potential costs associated

with long-term liability.
® Equipment life based on engineering estimate.

©U.S. EPA, Office of Air Quality Planning and Standards. (2002, January).EPA Air Pollution Control Cost Manual (6th ed.). Retrieved

from http://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=910118CI.PDF
7 Interest rate conservatively set at 7 percent per cited document.

8 Capital Recovery Fraction = Interest Rate (%) * (1+ Interest Rate (%)) ” Pipeline Life) / ((1 + Interest Rate (%)) " Pipeline Life - 1)
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Table D-18. Cost Estimate for Oxidation Catalyst to Control CO Emissions from Auxiliary Boiler

Capital Investment Cost Estimate - Oxidation Catalyst

Direct Costs"”

Purchased Equipment Cost

Base Equipment Cost® $82,594
Instrumentation (10% of Base Equipment Cost) $8,259
Sales Tax (6% in Kentucky) $4,956
Freight (5% of Base Equipment Cost) $4,130
Total Purchased Equip t Cost (PEC) $99,939
Direct Installation Costs
Foundation and supports (8% of PEC) $7,995
Handling and erection (14% of PEC) $13,991
Electrical (4% of PEC) $3,998
Piping (2% of PEC) $1,999
Insulation for ductwork (1% of PEC) $999
Painting (1% of PEC) $999
Total Direct Installation Cost (DIC) $29,982
Total Direct Costs (DC) $129,920
Indirect Costs (Installation)™
Engineering (10% of PEC) $9,994
Construction and field expenses (5% of PEC) $4,997
Contractor fees (10% of PEC) $9,994
Start-up (2% of PEC) $1,999
Performance test (1% of PEC) $999
Contingencies (3% of PEC) $2,998
Total Indirect Costs (IC) $30,981
Total Capital Investment (TCI = DCC + ICC) $160,901

Amortized Cost Calculation - Oxidation Catalyst for Control of CO

Direct Annual Costs

Operating Labor*

Operator (0.5 hr/shift, 3 shifts/day, 183 days/yr for 50% utilization @ $30.20/man-hr) $8,289

Supervision (15% of Operator) $1,243
Maintenance*

Labor (0.5 hr/shift, 3 shifts/day, 183 days/yr for 50% utilization @ $19.81 /man-hr) $5,437

Material (100% of Maintenance Labor) $5,437
Catalyst Cost® $24,501
Total Direct Annual Costs (DAC) $44,906
Indirect Annual Costs
Overhead (60% of Operating Labor and Maintenance) $12,243
Administrative Charges (2% of TCI) $3,218
Property Taxes (1% of TCI) $1,609
Insurance (1% of TCI) $1,609
Capital Recovery (CRF x TCI)® $22,909
Total Indirect Annual Costs (IAC) $41,588
Total Annualized Cost (TAC = DAC + IAC) $86,495

Cost Effectiveness Summary

Annual Control Cost $86,495
Pollutant to be Removed [CO] (tpy)7 29.5
Control Cost Effectiveness ($/ton) $2,929

1 U1.S. EPA, Office of Air Quality Planning and Standards. (2002, January). EPA Air Pollution Control Cost Manual (6th ed.).
Retrieved from http://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=910118CL.PDF

% per Section 3.2, Chapter 2, Table 2.8: Capital Cost Factors for Thermal and Catalytic Incinerators and Table 2.10 Annual Costs
for Thermal and Catalytic Incinerators Example Problem in the cited document.

3 Equipment cost (in 2009 dollars) per PSD application (05040027) for Taylorville Energy Center submitted to the Illinois
Environmental Protection Agency (IEPA) in November 2010. Costs adjusted to 2013 dollars based on the U.S. Department of
Labor Consumer Price Index (CPI), and scaled using sixth-tenths power law to adjust for airflow.

* Labor rates per U.S Department of Labor, Bureau of Labor Statistics May 2012 State Occupational Employment and Wage
Estimates for Kentucky (http://www.bls.gov/oes/current/oes_ky), for Occupation Codes 51-8013 (Power Plant Operators)
and 49-0000 (Installation, Maintenance, and Repair Occupations).

5 Catalyst costs based upon the following data:

Catalyst Cost: $55,867
Catalyst Disposal Cost: $5,079
Sales Tax (6% in Kentucky) $3,352
Capital Recovery Factor 0.381

Catalyst costs per PSD application (05040027) for Taylorville Energy Center submitted to IEPA in November 2010. Costs
adjusted to 2013 dollars based on the U.S. Department of Labor CPI and scaled using sixth-tenths power law to adjust for
difference in airflow. Capital Recovery Factor for catalyst calculated based on 3 years at 7 percent interest.

© Capital Recovery Factor calculated based on 10 years at 7 percent interest.
7 Based on a 90 percent control efficiency for CO.
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Table D-19. Cost Estimate for Oxidation Catalyst to Control VOC Emissions from Auxiliary Boiler

Capital Investment Cost Estimate - Oxidation Catalyst

Direct Costs™*

Purchased Equipment Cost

Base Equipment Cost® $82,594
Instrumentation (10% of Base Equipment Cost) $8,259
Sales Tax (6% in Kentucky) $4,956
Freight (5% of Base Equipment Cost) $4,130
Total Purchased Equipment Cost (PEC) $99,939
Direct Installation Costs
Foundation and supports (8% of PEC) $7,995
Handling and erection (14% of PEC) $13,991
Electrical (4% of PEC) $3,998
Piping (2% of PEC) $1,999
Insulation for ductwork (1% of PEC) $999
Painting (1% of PEC) $999
Total Direct Installation Cost (DIC) $29,982
Total Direct Costs (DC) $129,920
Indirect Costs (Installation)™
Engineering (10% of PEC) $9,994
Construction and field expenses (5% of PEC) $4,997
Contractor fees (10% of PEC) $9,994
Start-up (2% of PEC) $1,999
Performance test (1% of PEC) $999
Contingencies (3% of PEC) $2,998
Total Indirect Costs (IC) $30,981
Total Capital Investment (TCI = DCC + ICC) $160,901

Amortized Cost Calculation - Oxidation Catalyst for Control of VOC

Direct Annual Costs

Operating Labor*

Operator (0.5 hr/shift, 3 shifts/day, 183 days/yr for 50% utilization @ $30.20 /man-hr) $8,289

Supervision (15% of Operator) $1,243
Maintenance*

Labor (0.5 hr/shift, 3 shifts/day, 183 days/yr for 50% utilization @ $19.81 /man-hr) $5,437

Material (100% of Maintenance Labor) $5,437
Catalyst Cost® $24,501
Total Direct Annual Costs (DAC) $44,906
Indirect Annual Costs
Overhead (60% of Operating Labor and Maintenance) $12,243
Administrative Charges (2% of TCI) $3,218
Property Taxes (1% of TCI) $1,609
Insurance (1% of TCI) $1,609
Capital Recovery (CRF x TCI)® $22,909
Total Indirect Annual Costs (IAC) $41,588
Total Annualized Cost (TAC = DAC + IAC) $86,495

Cost Effectiveness Summary

Annual Control Cost $86,495
Pollutant to be Removed [VOC] (tpy)7 1.2
Control Cost Effectiveness ($/ton) $71,694

1 U1.S. EPA, Office of Air Quality Planning and Standards. (2002, January). EPA Air Pollution Control Cost Manual (6th ed.).
Retrieved from http://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=910118CL.PDF

% per Section 3.2, Chapter 2, Table 2.8: Capital Cost Factors for Thermal and Catalytic Incinerators and Table 2.10 Annual Costs
for Thermal and Catalytic Incinerators Example Problem in the cited document.

3 Equipment cost (in 2009 dollars) per PSD application (05040027) for Taylorville Energy Center submitted to the Illinois
Environmental Protection Agency (IEPA) in November 2010. Costs adjusted to 2013 dollars based on the U.S. Department of
Labor Consumer Price Index (CPI), and scaled using sixth-tenths power law to adjust for airflow.

* Labor rates per U.S Department of Labor, Bureau of Labor Statistics May 2012 State Occupational Employment and Wage
Estimates for Kentucky (http://www.bls.gov/oes/current/oes_Kky), for Occupation Codes 51-8013 (Power Plant Operators)
and 49-0000 (Installation, Maintenance, and Repair Occupations).

5 Catalyst costs based upon the following data:

Catalyst Cost: $55,867
Catalyst Disposal Cost: $5,079
Sales Tax (6% in Kentucky) $3,352
Capital Recovery Factor 0.381

Catalyst costs per PSD application (05040027) for Taylorville Energy Center submitted to IEPA in November 2010. Costs
adjusted to 2013 dollars based on the U.S. Department of Labor CPI and scaled using sixth-tenths power law to adjust for
difference in airflow. Capital Recovery Factor for catalyst calculated based on 3 years at 7 percent interest.

© Capital Recovery Factor calculated based on 10 years at 7 percent interest.
7 Based on a 90 percent control efficiency for VOC.
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APPENDIX E: CAM PLANS
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E. NGCC COMBUSTION TURBINES - CO CAM PLAN

This section contains the CO CAM plans for the proposed NGCC combustion turbines. Each combustion turbine
will use the same CO emission control and monitoring methods. Because the same CAM plan applies to each
combustion turbine, the CAM plans for each have been combined into a single CAM plan in this section.

E.1. CO CAM BACKGROUND

Table E-1. Emission Unit and CO Controls

Source: Kentucky Utilities Company/Green River Generating Station
Central City, Kentucky
Source ID 21-177-00001 (Agency Interest 3228)

Emission Unit 09, Emission Point S09

Emission Unit

Identification: Emission Unit 10, Emission Point S10

Description: Natural gas-fired combined cycle combustion turbines
Option A - 2,582 MMBtu/hr (per turbine)
Option B - 2,868 MMBtu/hr (per turbine)
Option C - 2,902 MMBtu/hr (per turbine)

CO Control: Oxidation Catalyst

Table E-2. Applicable Regulations and Potential CO Emissions

co

401 KAR51:017
EU09 (Proposed limit): 2.0 ppmvd at 15% Oz based on a 3-hr average
during normal operation
EU10 (Proposed limit): 2.0 ppmvd at 15% Oz based on a 3-hr average
during normal operation

Pollutant:
Regulation:
Emission Limit:

Pre-Controlled
Emissions:

Post-Controlled

>100 tpy (per turbine)
Estimated pre-controlled CO emissions for each combustion turbine are

_ based on manufacturer emissions data.

<100 tpy (per turbine, Option A)

Emissions: >100 tpy (per turbine, Options B and C)
Estimated post-controlled CO emissions for each combustion turbine
_are based on manufacturer emissions data.
CAM Small PSEU (Option A)
Designation: Large PSEU (Options B and ()

E.2. CAM APPLICABILITY FOR CO

Each combustion turbine will be subject to a CO BACT limit under 401 KAR 51:017. Pursuant to 40 CFR 64.2(a),
because each combustion turbine will use an oxidation catalyst to achieve compliance with the proposed CO
BACT limit and potential pre-controlled CO emissions exceed 100 tpy (i.e., per combustion turbine), CAM will
apply to each of the combustion turbines for CO. Proposed BACT limits listed in Table E-2 apply during normal
operation only; therefore, the requirements of CAM are applicable only during normal operation of the
combustion turbines.
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E.3. MONITORING APPROACH FOR CO

CO emissions are a byproduct of incomplete combustion. Conditions leading to incomplete combustion include
insufficient oxygen, poor fuel/air mixing, reduced combustion temperature, reduced combustion gas residence
time, and load reduction. KU will use an oxidation catalyst to control CO emissions from each combustion
turbine. KU proposes to use temperature monitoring as the primary indicator of oxidation catalyst performance.

The monitoring approach outlined in Table E-3 will provide on-going assurance of compliance with the
proposed CO BACT limit for each combustion turbine. Specific details regarding each monitoring method and
monitoring performance criteria for each indicator are provided in Table E-4.

Because Kentucky utilizes a combined construction and Title V permitting program, KU is unable to complete
initial compliance tests prior to the submittal of a Title V permit application with the requisite CAM plans.
Therefore, certain aspects of the proposed monitoring approach cannot be finalized or implemented until start-
up and initial performance testing are completed.

Table E-3. Oxidation Catalyst - Monitoring Approach Summary for CO Controls

Method Indicator Parameter Range Frequency
Temperature Oxidation Catalyst Value provided by catalyst vendor Continuous
Monitoring Operating (Reading every 15 minutes)

Temperature

KU/GRGS | NGCC Combustion Turbine Plant
Trinity Consultants E-2




Attachment to Response to AG-1 Question No. 81
Page 199 of 222
Revlett

Table E-4. Temperature Monitoring Criteria for CO Controls

Indicator
Measurement Approach

Oxidation Catalyst Operating Temperature (°F)

The temperature of the oxidation catalyst will be continuously
recorded (data captured at least once every 15 minutes).

Indicator Range

Corrective Actions

An excursion will be defined to occur if the 3-hour average oxidation
catalyst operating temperature falls below the value provided by the
catalyst vendor during normal operation.

In response to an excursion, KU will complete an inspection of the
oxidation catalyst system to determine the cause and will correct any
revealed performance issues in the most expedient manner possible.

Data Representativeness

Temperature will be monitored at the catalyst bed inlet. Accuracy of
temperature monitoring will be approximately #1.5 °F or the industry
standard.

Verification of Operational
Status

KU will follow the installation, calibration, and startup procedures
recommended by the manufacturer.

QA/QA Practices and
Criteria

The monitoring device will be periodically calibrated in accordance
with the manufacturer’s recommended practices.

Monitoring Frequency

Temperature data will be captured at least once every 15 minutes

when the system is in use.

The monitoring device will be equipped with a process logic

controller that will capture readings electronically and send them to a

data storage drive, where the information can be monitored and

trended.

Up to four readings (four 15-minute intervals) each hour and a

minimum of two readings (two 15-minute intervals) will be averaged

to yield an hourly average temperature for each operating hour.

Recordkeeping # Electronic archives of temperature data.

# Causes and corrective actions taken associated with any
excursions, noted in the maintenance log.

# Documentation and records of monitoring device calibrations.

A summary of temperature readings and a tally of excursions will be

provided in the Title V semiannual monitoring reports.

Data Collection Procedure

Averaging Period

Reporting

E.4. MONITORING APPROACH JUSTIFICATION

Rationale for Performance Indicator Selection

Monitoring of the oxidation catalyst operating temperature provides direct confirmation that the oxidation
catalyst system is in operation. Because other variables associated with the operation of the oxidation catalyst
system (e.g., size and characteristics of the catalyst bed) are relatively fixed, maintaining the operating
temperature at a value that exceeds the lower threshold value specified by the manufacturer or established
based on the most recent compliance stack test will help to ensure that CO emissions are kept to levels below the
proposed BACT limit.

Rationale for Indicator Range Selection
Because the specific vendor and design for the oxidation catalyst system have not yet been selected and an initial

performance test has not yet been completed, it is not possible to establish a lower threshold for the oxidation
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catalyst operating temperature. KU will comply with the initial CO compliance testing schedule specified in the
issued Title V permit. KU anticipates that testing will occur within 180 days of start-up of the oxidation catalyst
system. During the initial performance test, temperature will be continuously monitored simultaneous with the
CO emissions testing, and monitoring data will be collected to establish an appropriate lower threshold for the
oxidation catalyst operating temperature.
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E. NGCC COMBUSTION TURBINES - VOC CAM PLAN

This section contains the VOC CAM plans for the proposed NGCC combustion turbines. Each combustion turbine
will use the same VOC emission control and monitoring methods. Because the same CAM plan applies to each
combustion turbine, the CAM plans for each have been combined into a single CAM plan in this section.

E.5. VOC CAM BACKGROUND

Table E-5. Emission Unit and VOC Controls

Source: Kentucky Utilities Company/Green River Generating Station
Central City, Kentucky
Source ID 21-177-00001 (Agency Interest 3228)

Emission Unit Emission Unit 09, Emission Point S09
Identification: Emission Unit 10, Emission Point S10
Description: Natural gas-fired combined cycle combustion turbines

Option A - 2,582 MMBtu/hr (per turbine)

Option B - 2,868 MMBtu/hr (per turbine)

Option C - 2,902 MMBtu/hr (per turbine)
VOC Control: Oxidation Catalyst

Table E-6. Applicable Regulations and Potential VOC Emissions

Pollutant: vVoC

Regulation: 401 KAR51:017

Emission Limit: EUO09 (Proposed limit): 2.0 ppmvd at 15% Oz based on a 3-hr average
during normal operation
EU10 (Proposed limit): 2.0 ppmvd at 15% Oz based on a 3-hr average
during normal operation

Pre-Controlled  >100 tpy (per turbine, Option B)

Emissions: Estimated pre-controlled VOC emissions for each combustion turbine

_are based on manufacturer emissions data.
Post-Controlled >100 tpy (per turbine, Option B)

Emissions: Estimated post-controlled VOC emissions for each combustion turbine
are based on manufacturer emissions data.

CAM Large PSEU (Option B)

Designation:

E.6. CAM APPLICABILITY FOR VOC

Each combustion turbine will be subject to a VOC BACT limit under 401 KAR 51:017. Pursuant to

40 CFR 64.2(a), because each combustion turbine will use an oxidation catalyst to achieve compliance with the
proposed VOC BACT limit and potential pre-controlled VOC emissions exceed 100 tpy (i.e., per combustion
turbine) for Option B, CAM will apply to each of the combustion turbines for VOC if Option B is selected.
Proposed BACT limits listed in Table E-6 apply during normal operation only; therefore, the requirements of
CAM are applicable only during normal operation of the combustion turbines if Option B is selected.
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Potential pre-controlled VOC emissions are less than 100 tpy (i.e., per combustion turbine) for Options A and C;
therefore, the requirements of CAM will not be applicable to the combustion turbines for VOC if one of these
turbine options is selected.

E.7. MONITORING APPROACH FOR VOC

VOC emissions are a byproduct of incomplete combustion. VOCs can encompass a wide spectrum of volatile
organic compounds, some of which are hazardous air pollutants. These compounds are discharged into the
atmosphere when some of the fuel remains unburned or is only partially burned during the combustion process.
With natural gas, some organics are carried over as unreacted, trace constituents of the gas, while others may be
pyrolysis products of the heavier hydrocarbon constituents. KU will use an oxidation catalyst to control VOC
emissions from each combustion turbine. KU proposes to use temperature monitoring as the primary indicator
of oxidation catalyst performance.

The monitoring approach outlined in Table E-7 will provide on-going assurance of compliance with the
proposed VOC BACT limit for each combustion turbine. Specific details regarding each monitoring method and
monitoring performance criteria for each indicator are provided in Table E-8.

Because Kentucky utilizes a combined construction and Title V permitting program, KU is unable to complete
initial compliance tests prior to the submittal of a Title V permit application with the requisite CAM plans.
Therefore, certain aspects of the proposed monitoring approach cannot be finalized or implemented until start-
up and initial performance testing are completed.

Table E-7. Oxidation Catalyst - Monitoring Approach Summary for VOC Controls

Method Indicator Parameter Range Frequency
Temperature Oxidation Catalyst Value provided by catalyst vendor Continuous
Monitoring Operating Temperature (Reading every 15

minutes)
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Table E-8. Temperature Monitoring Criteria for VOC Controls

Indicator
Measurement Approach

Oxidation Catalyst Operating Temperature (°F)

The temperature of the oxidation catalyst will be continuously
recorded (data captured at least once every 15 minutes).

Indicator Range

Corrective Actions

An excursion will be defined to occur if the 3-hour average oxidation
catalyst operating temperature falls below the value provided by the
catalyst vendor during normal operation.

In response to an excursion, KU will complete an inspection of the
oxidation catalyst system to determine the cause and will correct any
revealed performance issues in the most expedient manner possible.

Data Representativeness

Temperature will be monitored at the catalyst bed inlet. Accuracy of
temperature monitoring will be approximately #1.5 °F or the industry
standard.

Verification of Operational
Status

KU will follow the installation, calibration, and startup procedures
recommended by the manufacturer.

QA/QA Practices and
Criteria

The monitoring device will be periodically calibrated in accordance
with the manufacturer’s recommended practices.

Monitoring Frequency

Temperature data will be captured at least once every 15 minutes

when the system is in use.

The monitoring device will be equipped with a process logic

controller that will capture readings electronically and send them to a

data storage drive, where the information can be monitored and

trended.

Up to four readings (four 15-minute intervals) each hour and a

minimum of two readings (two 15-minute intervals) will be averaged

to yield an hourly average temperature for each operating hour.

Recordkeeping # Electronic archives of temperature data.

# Causes and corrective actions taken associated with any
excursions, noted in the maintenance log.

# Documentation and records of monitoring device calibrations.

A summary of temperature readings and a tally of excursions will be

provided in the Title V semiannual monitoring reports.

Data Collection Procedure

Averaging Period

Reporting

E.8. MONITORING APPROACH JUSTIFICATION

Rationale for Performance Indicator Selection

Monitoring of the oxidation catalyst operating temperature provides direct confirmation that the oxidation
catalyst system is in operation. Because other variables associated with the operation of the oxidation catalyst
system (e.g., size and characteristics of the catalyst bed) are relatively fixed, maintaining the operating
temperature at a value that exceeds the lower threshold value specified by the manufacturer or established
based on the most recent compliance stack test will help to ensure that VOC emissions are kept to levels below
the proposed BACT limit.

Rationale for Indicator Range Selection
Because the specific vendor and design for the oxidation catalyst system have not yet been selected and an initial

performance test has not yet been completed, it is not possible to establish a lower threshold for the oxidation
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catalyst operating temperature. KU will comply with the initial VOC compliance testing schedule specified in the
issued Title V permit. KU anticipates that testing will occur within 180 days of start-up of the oxidation catalyst

system. During the initial performance test, temperature will be continuously monitored simultaneous with the
VOC emissions testing, and monitoring data will be collected to establish an appropriate lower threshold for the

oxidation catalyst operating temperature.
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APPENDIX F: MODELING FILES ON CD
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The CD included with this appendix contains all input and output data files used to generate the results from the
air quality analyses presented in Sections 7 and 8. The following section provides a description of the contents
of each folder included on the enclosed CD.

AERMAP
> Contains the AERMAP input (.inp), output (.out), and receptor (.rec) files for the Significance Analysis
modeling grids described in Section 7.1.

AERMET
> Raw Data - contains the raw data files from the BWG surface station and BNA upper air station that
were used to create the model-ready meteorological files used in this analysis, including files containing
1-minute wind data for the BWG surface station.
> Input - Contains the AERMET input and output files that were used to create the model-ready
meteorological files based on BWG surface characteristics.
> Model Ready - Contains the model ready surface (.sfc) and profile (.pfl) meteorological data files based
on BWG surface characteristics that were utilized in this modeling analysis.
> AERSURFACE
0 BWG - contains the NLCD92 data (.tif) and AERSURFACE input (.inp) and output (.dat) files for
BWG based on average (A), wet (W), and dry (D) moisture conditions.
0 GR- contains the NLCD92 (raw and modified) data (.tif) and AERSURFACE input (.inp) and
output (.dat) files for the GRGS based on average (A) moisture conditions.

> Contains the input, output, and summary files from the building downwash analysis. This analysis
includes all modeled sources and buildings at the GRGS.

Class 11
> CO-
0 1HR -includes a zip file containing the AERMOD input (.ami), output (.aml), and plot (.plt) files
for the 1-hour CO Significance Analysis.
0 8HR -includes a zip file containing the AERMOD input (.ami), output (.aml), and plot (.plt) files
for the 8-hour CO Significance Analysis.
> Air Toxics -
0 Non-Cancer - includes a zip file containing the AERMOD input (.ami), output (.aml), and plot
(.plt) files for the non-cancerous air toxics analysis.
0 Cancer - includes a zip file containing the AERMOD input (.ami), output (.aml), and plot (.plt)
files for the cancerous air toxics analysis.
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APPENDIX G: SURFACE CHARACTERISTICS COMPARISON
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Table G-1. Sector-by-Sector, Season-by-Season Surface Characteristics for GRGS at Average Moisture

Conditions
Season Wind Dir. Albedo Bowen Ratio Surf. Roughness
Winter 0-30 0.160 0.590 0.044
Winter 30-60 0.160 0.590 0.064
Winter 60-90 0.160 0.590 0.032
Winter 90-120 0.160 0.590 0.026
Winter 120-150 0.160 0.590 0.047
Winter 150-180 0.160 0.590 0.033
Winter 180-210 0.160 0.590 0.039
Winter 210-240 0.160 0.590 0.528
Winter 240-270 0.160 0.590 0.651
Winter 270-300 0.160 0.590 0.687
Winter 300-330 0.160 0.590 0.528
Winter 330-360 0.160 0.590 0.214
Spring 0-30 0.140 0.360 0.056
Spring 30-60 0.140 0.360 0.080
Spring 60-90 0.140 0.360 0.039
Spring 90-120 0.140 0.360 0.034
Spring 120-150 0.140 0.360 0.062
Spring 150-180 0.140 0.360 0.044
Spring 180-210 0.140 0.360 0.051
Spring 210-240 0.140 0.360 0.836
Spring 240-270 0.140 0.360 0.856
Spring 270-300 0.140 0.360 0.871
Spring 300-330 0.140 0.360 0.766
Spring 330-360 0.140 0.360 0.299
Summer 0-30 0.170 0.340 0.076
Summer 30-60 0.170 0.340 0.090
Summer 60-90 0.170 0.340 0.047
Summer 90-120 0.170 0.340 0.092
Summer 120-150 0.170 0.340 0.168
Summer 150-180 0.170 0.340 0.125
Summer 180-210 0.170 0.340 0.095
Summer 210-240 0.170 0.340 1.149
Summer 240-270 0.170 0.340 1.001
Summer 270-300 0.170 0.340 1.014
Summer 300-330 0.170 0.340 0.983
Summer 330-360 0.170 0.340 0.355
Autumn 0-30 0.170 0.590 0.076
Autumn 30-60 0.170 0.590 0.090
Autumn 60-90 0.170 0.590 0.047
Autumn 90-120 0.170 0.590 0.092
Autumn 120-150 0.170 0.590 0.168
Autumn 150-180 0.170 0.590 0.125
Autumn 180-210 0.170 0.590 0.095
Autumn 210-240 0.170 0.590 1.149
Autumn 240-270 0.170 0.590 1.001
Autumn 270-300 0.170 0.590 1.014
Autumn 300-330 0.170 0.590 0.983
Autumn 330-360 0.170 0.590 0.355
Average All Sectors 0.160 0.470 0.360
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Table G-2. Sector-by-Sector, Season-by-Season Surface Characteristics for BWG at Average Moisture

Conditions
Season Wind Dir. Albedo Bowen Ratio Surf. Roughness
Winter 0-30 0.170 0.790 0.109
Winter 30-60 0.170 0.790 0.023
Winter 60-90 0.170 0.790 0.018
Winter 90-120 0.170 0.790 0.023
Winter 120-150 0.170 0.790 0.031
Winter 150-180 0.170 0.790 0.035
Winter 180-210 0.170 0.790 0.024
Winter 210-240 0.170 0.790 0.038
Winter 240-270 0.170 0.790 0.055
Winter 270-300 0.170 0.790 0.101
Winter 300-330 0.170 0.790 0.187
Winter 330-360 0.170 0.790 0.264
Spring 0-30 0.150 0.470 0.109
Spring 30-60 0.150 0.470 0.031
Spring 60-90 0.150 0.470 0.025
Spring 90-120 0.150 0.470 0.029
Spring 120-150 0.150 0.470 0.038
Spring 150-180 0.150 0.470 0.045
Spring 180-210 0.150 0.470 0.032
Spring 210-240 0.150 0.470 0.047
Spring 240-270 0.150 0.470 0.072
Spring 270-300 0.150 0.470 0.101
Spring 300-330 0.150 0.470 0.187
Spring 330-360 0.150 0.470 0.264
Summer 0-30 0.170 0.510 0.109
Summer 30-60 0.170 0.510 0.037
Summer 60-90 0.170 0.510 0.030
Summer 90-120 0.170 0.510 0.034
Summer 120-150 0.170 0.510 0.045
Summer 150-180 0.170 0.510 0.071
Summer 180-210 0.170 0.510 0.052
Summer 210-240 0.170 0.510 0.059
Summer 240-270 0.170 0.510 0.132
Summer 270-300 0.170 0.510 0.101
Summer 300-330 0.170 0.510 0.187
Summer 330-360 0.170 0.510 0.264
Autumn 0-30 0.170 0.790 0.109
Autumn 30-60 0.170 0.790 0.031
Autumn 60-90 0.170 0.790 0.025
Autumn 90-120 0.170 0.790 0.029
Autumn 120-150 0.170 0.790 0.040
Autumn 150-180 0.170 0.790 0.064
Autumn 180-210 0.170 0.790 0.045
Autumn 210-240 0.170 0.790 0.053
Autumn 240-270 0.170 0.790 0.123
Autumn 270-300 0.170 0.790 0.101
Autumn 300-330 0.170 0.790 0.187
Autumn 330-360 0.170 0.790 0.264
Average All Sectors 0.165 0.640 0.085
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Table G-3. Sector-by-Sector, Season-by-Season Surface Characteristics Comparison between GRGS and

BWG
Season Wind Dir. Albedo Bowen Ratio Surf. Roughness
Winter 0-30 0.94 0.75 0.40
Winter 30-60 0.94 0.75 2.78
Winter 60-90 0.94 0.75 1.78
Winter 90-120 0.94 0.75 1.13
Winter 120-150 0.94 0.75 1.52
Winter 150-180 0.94 0.75 0.94
Winter 180-210 0.94 0.75 1.63
Winter 210-240 0.94 0.75 13.89
Winter 240-270 0.94 0.75 11.84
Winter 270-300 0.94 0.75 6.80
Winter 300-330 0.94 0.75 2.82
Winter 330-360 0.94 0.75 0.81
Spring 0-30 0.93 0.77 0.51
Spring 30-60 0.93 0.77 2.58
Spring 60-90 0.93 0.77 1.56
Spring 90-120 0.93 0.77 1.17
Spring 120-150 0.93 0.77 1.63
Spring 150-180 0.93 0.77 0.98
Spring 180-210 0.93 0.77 1.59
Spring 210-240 0.93 0.77 17.79
Spring 240-270 0.93 0.77 11.89
Spring 270-300 0.93 0.77 8.62
Spring 300-330 0.93 0.77 4.10
Spring 330-360 0.93 0.77 1.13
Summer 0-30 1.00 0.67 0.70
Summer 30-60 1.00 0.67 2.43
Summer 60-90 1.00 0.67 1.57
Summer 90-120 1.00 0.67 2.71
Summer 120-150 1.00 0.67 3.73
Summer 150-180 1.00 0.67 1.76
Summer 180-210 1.00 0.67 1.83
Summer 210-240 1.00 0.67 19.47
Summer 240-270 1.00 0.67 7.58
Summer 270-300 1.00 0.67 10.04
Summer 300-330 1.00 0.67 5.26
Summer 330-360 1.00 0.67 1.34
Autumn 0-30 1.00 0.75 0.70
Autumn 30-60 1.00 0.75 2.90
Autumn 60-90 1.00 0.75 1.88
Autumn 90-120 1.00 0.75 3.17
Autumn 120-150 1.00 0.75 4.20
Autumn 150-180 1.00 0.75 1.95
Autumn 180-210 1.00 0.75 2.11
Autumn 210-240 1.00 0.75 21.68
Autumn 240-270 1.00 0.75 8.14
Autumn 270-300 1.00 0.75 10.04
Autumn 300-330 1.00 0.75 5.26
Autumn 330-360 1.00 0.75 1.34
Average All Sectors 0.97 0.73 4.23
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Table G-4. One Sector Seasonal Average Surface Characteristics Comparison between GRGS and BWG

Season Albedo Bowen Ratio Surf. Roughness
Winter 0.94 0.75 3.19
Spring 0.93 0.77 4.08
Summer 1.00 0.67 4.63
Autumn 1.00 0.75 4.85
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APPENDIX H: MODELED GRGS EMISSION SOURCE INVENTORY
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Table H-1. Complete List of Modeled Sources for GRGS
Model ID |Description Source Type
CT10P1 |Combined Cycle Combustion Turbine #1 - 100% Load Point
CT10P2 |Combined Cycle Combustion Turbine #1 - 75% Load Point
CT10P3 |Combined Cycle Combustion Turbine #1 - 50% Load Point
CT1SUSD [Combined Cycle Combustion Turbine #1 - Startup/Shutdown Point
CT20P1 |Combined Cycle Combustion Turbine #2 - 100% Load Point
CT20P2 |Combined Cycle Combustion Turbine #2 - 75% Load Point
CT20P3 |Combined Cycle Combustion Turbine #2 - 50% Load Point
CT2SUSD |[Combined Cycle Combustion Turbine #2 - Startup/Shutdown Point
EG1 Emergency Generator #1 Point
BOILER  [Auxiliary Boiler Point
FP1 Fire Pump Engine #1 Point
HEATER |Fuel Gas Heater Point
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Table H-2. List of Stack Parameters and Emission Rates for 1-hour CO SIL Analysis (English Units)
Emission | Stack Stack Exit
UTM East | UTM North [ Elevation| Rate Height | Temp." | Velocity” | Diameter
Model ID Description (m) (m) (ft) (Ib/hr) (ft) (°F) (ft/s) (ft)
CT10P1 Combined Cycle Combustion Turbine #1 - 100% Load 488954.10 | 4135366.90 440.00 13.78 180.00 201.43 59.81 21.00
CT10P2 Combined Cycle Combustion Turbine #1 - 75% Load 488954.10 | 4135366.90 440.00 10.84 180.00 185.22 40.82 21.00
CT10P3 Combined Cycle Combustion Turbine #1 - 50% Load 488954.10 | 4135366.90 440.00 8.33 180.00 175.86 36.16 21.00
CT1SUSD Combined Cycle Combustion Turbine #1 - Startup/Shutdown 488954.10 | 4135366.90 440.00 991.06 180.00 135.00 36.86 21.00
CT20P1 Combined Cycle Combustion Turbine #2 - 100% Load 488983.10 | 4135320.60 440.00 13.78 180.00 201.43 59.81 21.00
CT20P2 Combined Cycle Combustion Turbine #2 - 75% Load 488983.10 | 4135320.60 440.00 10.84 180.00 185.22 40.82 21.00
CT20P3 Combined Cycle Combustion Turbine #2 - 50% Load 488983.10 | 4135320.60 440.00 8.33 180.00 175.86 36.16 21.00
CT2SUSD Combined Cycle Combustion Turbine #2 - Startup/Shutdown 488983.10 | 4135320.60 440.00 991.06 180.00 135.00 36.86 21.00
EG1 Emergency Generator #1 488899.70 | 4135368.80 440.00 0.55 11.00 950.00 270.00 0.67
BOILER Auxiliary Boiler 488866.50 | 4135344.90 440.00 7.49 42.00 622.00 60.00 3.50
FP1 Fire Pump Engine #1 488835.80 | 4135426.90 445.00 0.80 10.00 905.00 270.00 0.50
HEATER Fuel Gas Heater 488890.00 | 4135183.00 440.00 1.26 10.00 1000.00 63.34 1.33
? Each of the sources are modeled at the temperature and exit velocity corresponding to the worst-case emission rate for the given load condition.
Table H-3. List of Stack Parameters and Emission Rates for 8-hour CO SIL Analysis (English Units)
Emission | Stack Stack Exit
UTM East | UTM North | Elevation| Rate Height | Temp.” | Velocity® | Diameter

Model ID Description (m) (m) (ft) (Ib/hr) (ft) (°F) (ft/s) (ft)
CT10P1 Combined Cycle Combustion Turbine #1 - 100% Load 488954.10 | 4135366.90 440.00 13.78 180.00 201.43 59.81 21.00
CT10P2 Combined Cycle Combustion Turbine #1 - 75% Load 488954.10 | 4135366.90 440.00 10.84 180.00 185.22 40.82 21.00
CT10P3 Combined Cycle Combustion Turbine #1 - 50% Load 488954.10 | 4135366.90 440.00 8.33 180.00 175.86 36.16 21.00
CT1SUSD Combined Cycle Combustion Turbine #1 - Startup/Shutdown 488954.10 | 4135366.90 440.00 135.80 180.00 135.00 36.86 21.00
CT20P1 Combined Cycle Combustion Turbine #2 - 100% Load 488983.10 | 4135320.60 440.00 13.78 180.00 201.43 59.81 21.00
CT20P2 Combined Cycle Combustion Turbine #2 - 75% Load 488983.10 | 4135320.60 440.00 10.84 180.00 185.22 40.82 21.00
CT20P3 Combined Cycle Combustion Turbine #2 - 50% Load 488983.10 | 4135320.60 440.00 8.33 180.00 175.86 36.16 21.00
CT2SUSD Combined Cycle Combustion Turbine #2 - Startup/Shutdown 488983.10 | 4135320.60 440.00 135.80 180.00 135.00 36.86 21.00
EG1 Emergency Generator #1 488899.70 | 4135368.80 440.00 0.55 11.00 950.00 270.00 0.67
BOILER Auxiliary Boiler 488866.50 | 4135344.90 440.00 7.49 42.00 622.00 60.00 3.50
FP1 Fire Pump Engine #1 488835.80 | 4135426.90 445.00 0.80 10.00 905.00 270.00 0.50
HEATER Fuel Gas Heater 488890.00 | 4135183.00 440.00 1.26 10.00 1000.00 63.34 1.33

? Each of the sources are modeled at the temperature and exit velocity corresponding to the worst-case emission rate for the given load condition.
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Table H-4. List of Stack Parameters and Emission Rates for 1-hour CO SIL Analysis (Metric Units)
Emission | Stack Stack Exit
UTM East | UTM North | Elevation| Rate Height | Temp." | Velocity” | Diameter
Model ID Description (m) (m) (m) (8/s) (m) (K) (m/s) (m)
CT10P1 Combined Cycle Combustion Turbine #1 - 100% Load 488954.10 | 4135366.90 134.11 1.74 54.86 367.28 18.23 6.40
CT10P2 Combined Cycle Combustion Turbine #1 - 75% Load 488954.10 | 4135366.90 134.11 1.37 54.86 358.27 12.44 6.40
CT10P3 Combined Cycle Combustion Turbine #1 - 50% Load 488954.10 | 4135366.90 134.11 1.05 54.86 353.07 11.02 6.40
CT1SUSD Combined Cycle Combustion Turbine #1 - Startup/Shutdown 488954.10 | 4135366.90 134.11 124.87 54.86 330.37 11.23 6.40
CT20P1 Combined Cycle Combustion Turbine #2 - 100% Load 488983.10 | 4135320.60 134.11 1.74 54.86 367.28 18.23 6.40
CT20P2 Combined Cycle Combustion Turbine #2 - 75% Load 488983.10 | 4135320.60 134.11 1.37 54.86 358.27 12.44 6.40
CT20P3 Combined Cycle Combustion Turbine #2 - 50% Load 488983.10 | 4135320.60 134.11 1.05 54.86 353.07 11.02 6.40
CT2SUSD Combined Cycle Combustion Turbine #2 - Startup/Shutdown 488983.10 | 4135320.60 134.11 124.87 54.86 330.37 11.23 6.40
EG1 Emergency Generator #1 488899.70 | 4135368.80 134.11 0.07 3.35 783.15 82.30 0.20
BOILER Auxiliary Boiler 488866.50 | 4135344.90 134.11 0.94 12.80 600.93 18.29 1.07
FP1 Fire Pump Engine #1 488835.80 | 4135426.90 135.64 0.10 3.05 758.15 82.30 0.15
HEATER Fuel Gas Heater 488890.00 | 4135183.00 134.11 0.16 3.05 810.93 19.30 0.41
? Each of the sources are modeled at the temperature and exit velocity corresponding to the worst-case emission rate for the given load condition.
Table H-5. List of Stack Parameters and Emission Rates for 8-hour CO SIL Analysis (Metric Units)
Emission | Stack Stack Exit
UTM East | UTM North | Elevation| Rate Height | Temp.” | Velocity” | Diameter

Model ID Description (m) (m) (m) (8/s) (m) (K) (m/s) (m)
CT10P1 Combined Cycle Combustion Turbine #1 - 100% Load 488954.10 | 4135366.90 134.11 1.74 54.86 367.28 18.23 6.40
CT10P2 Combined Cycle Combustion Turbine #1 - 75% Load 488954.10 | 4135366.90 134.11 1.37 54.86 358.27 12.44 6.40
CT10P3 Combined Cycle Combustion Turbine #1 - 50% Load 488954.10 | 4135366.90 134.11 1.05 54.86 353.07 11.02 6.40
CT1SUSD Combined Cycle Combustion Turbine #1 - Startup/Shutdown 488954.10 | 4135366.90 134.11 17.11 54.86 330.37 11.23 6.40
CT20P1 Combined Cycle Combustion Turbine #2 - 100% Load 488983.10 | 4135320.60 134.11 1.74 54.86 367.28 18.23 6.40
CT20P2 Combined Cycle Combustion Turbine #2 - 75% Load 488983.10 | 4135320.60 134.11 1.37 54.86 358.27 12.44 6.40
CT20P3 Combined Cycle Combustion Turbine #2 - 50% Load 488983.10 | 4135320.60 134.11 1.05 54.86 353.07 11.02 6.40
CT2SUSD Combined Cycle Combustion Turbine #2 - Startup/Shutdown 488983.10 | 4135320.60 134.11 17.11 54.86 330.37 11.23 6.40
EG1 Emergency Generator #1 488899.70 | 4135368.80 134.11 0.07 3.35 783.15 82.296 0.203
BOILER Auxiliary Boiler 488866.50 | 4135344.90 134.11 0.94 12.80 600.93 18.29 1.07
FP1 Fire Pump Engine #1 488835.80 | 4135426.90 135.64 0.10 3.05 758.15 82.296 0.152
HEATER Fuel Gas Heater 488890.00 | 4135183.00 134.11 0.16 3.05 810.93 19.30 0.41

? Each of the sources are modeled at the temperature and exit velocity corresponding to the worst-case emission rate for the given load condition.
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co co co co co co co co
1-hr/8-hr | 1-hr/8-hr | 1-hr/8-hr | 1-hr/8-hr | 1-hr/8-hr | 1-hr/8-hr | 1-hr/8-hr | 1-hr/8-hr
Scenario S1 S2 S3 S4 S5 Sé6 S7 S8
Sources CT10P1 CT10P2 CT10P3 CT1SUSD CT10P1 CT10P1 CT10P1 CT10P2
CT20P1 CT20P2 CT20P3 CT2SUSD CT20P2 CT20P3 CT2SUSD CT20P1
EG1 EG1 EG1 EG1 EG1 EG1 EG1 EG1
BOILER BOILER BOILER BOILER BOILER BOILER BOILER BOILER
FP1 FP1 FP1 FP1 FP1 FP1 FP1 FP1
HEATER HEATER HEATER HEATER HEATER HEATER HEATER HEATER
co co co co co co co co
1-hr/8-hr | 1-hr/8-hr | 1-hr/8-hr | 1-hr/8-hr | 1-hr/8-hr | 1-hr/8-hr | 1-hr/8-hr | 1-hr/8-hr
Scenario S9 S10 S11 S12 S13 S14 S15 S16
Sources CT10P2 CT10P2 CT10P3 CT10P3 CT10P3 CT1SUSD CT1SUSD CT1SUSD
CT20P3 CT2SUSD CT20P1 CT20P2 CT2SUSD CT20P1 CT20P2 CT20P3
EG1 EG1 EG1 EG1 EG1 EG1 EG1 EG1
BOILER BOILER BOILER BOILER BOILER BOILER BOILER BOILER
FP1 FP1 FP1 FP1 FP1 FP1 FP1 FP1
HEATER HEATER HEATER HEATER HEATER HEATER HEATER HEATER
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APPENDIX |: AIR TOXICS MODELING ANALYSIS SUPPORTING DOCUMENTATION
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Table I-5. Air Toxics Modeling - Non-Cancer Chronic (English Units)
Normalized Stack Stack Exit
UTMEast | UTM North | Elevation | Emission Rate | Height Temperature Velocity Diameter
Model ID  |Description (m) (m) (f (Ib/hr)/(ug/m3) [  (ft) (R (ft/s) (ft)
CT10P1 Combined Cycle Combustion Turbine #1 - 100% Load | 488954.10 | 4135366.90 440.00 1.016774E+00 180.00 201.43 59.81 21.00
CT20P1 Combined Cycle Combustion Turbine #2 - 100% Load 488983.10 | 4135320.60 440.00 1.016774E+00 180.00 201.43 59.81 21.00
BOILER Auxiliary Boiler 488866.50 | 4135344.90 440.00 9.736678E-03 42.00 622.00 60.00 3.50
HEATER Fuel Gas Heater 488890.00 | 4135183.00 440.00 1.461964E-03 10.00 1000.00 63.34 1.33
Table I-6. Air Toxics Modeling - Cancer Chronic (English Units)
Normalized Stack Stack Exit
UTMEast | UTM North | Elevation | Emission Rate | Height Temperature Velocity Diameter
Model ID  |Description (m) (m) (f (Ib/hr)/(ug/m3) [  (ft) (R (ft/s) (ft)
CT10P1 Combined Cycle Combustion Turbine #1 - 100% Load | 488954.10 | 4135366.90 440.00 4.251446E+00 180.00 201.43 59.81 21.00
CT20P1 Combined Cycle Combustion Turbine #2 - 100% Load 488983.10 | 4135320.60 440.00 4.251446E+00 180.00 201.43 59.81 21.00
BOILER Auxiliary Boiler 488866.50 | 4135344.90 440.00 2.469916E-01 42.00 622.00 60.00 3.50
HEATER Fuel Gas Heater 488890.00 | 4135183.00 440.00 3.708583E-02 10.00 1000.00 63.34 1.33
Table I-7. Air Toxics Modeling - Non-Cancer Chronic (Metric Units)
Normalized Stack Stack Exit
UTM East | UTM North | Elevation | Emission Rate | Height Temperature Velocity Diameter
Model ID  |Description (m) (m) (m) (g/s)/(ug/m3) (m) (X) (m/s) (m)
CT10P1 Combined Cycle Combustion Turbine #1 - 100% Load 488954.10 | 4135366.90 134.11 1.281107E-01 54.86 367.28 18.23 6.40
CT20P1 Combined Cycle Combustion Turbine #2 - 100% Load 488983.10 | 4135320.60 134.11 1.281107E-01 54.86 367.28 18.23 6.40
BOILER Auxiliary Boiler 488866.50 | 4135344.90 134.11 1.226794E-03 12.80 600.93 18.29 1.07
HEATER Fuel Gas Heater 488890.00 | 4135183.00 134.11 1.842034E-04 3.05 810.93 19.30 0.41
Table I-8. Air Toxics Modeling - Cancer Chronic (Metric Units)
Normalized Stack Stack Exit
UTM East | UTM North | Elevation | Emission Rate | Height Temperature Velocity Diameter
Model ID  |Description (m) (m) (m) (g/s)/(ug/m3) (m) (K) (m/s) (m)
CT10P1 Combined Cycle Combustion Turbine #1 - 100% Load 488954.10 | 4135366.90 134.11 5.356704E-01 54.86 367.28 18.23 6.40
CT20P1 Combined Cycle Combustion Turbine #2 - 100% Load 488983.10 | 4135320.60 134.11 5.356704E-01 54.86 367.28 18.23 6.40
BOILER Auxiliary Boiler 488866.50 | 4135344.90 134.11 3.112026E-02 12.80 600.93 18.29 1.07
HEATER Fuel Gas Heater 488890.00 | 4135183.00 134.11 4.672712E-03 3.05 810.93 19.30 0.41
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Q-82.

A-82.

LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 82
Witness: Gregory J. Meiman

Reference Mr. Meiman’s testimony, page 4, lines 13-16. What changes in the
currently proposed CPCN would need to be made in order to take full advantage
of the Kentucky tax incentives, and what are the possible implications of those
changes.

No changes are needed in the proposed CPCN. The limiting factor to taking full
advantage of the Kentucky tax incentives is the nature of the tax incentives that
Kentucky offers and the Companies’ overall Kentucky tax position. Kentucky
offers tax incentives which may include (i) tax relief up to 100% of the Kentucky
state income tax arising from income earned by the project, (ii) sales and use tax
refunds up to 100% of tax paid on materials, machinery and equipment, used to
construct the project, or (iii) a wage assessment of up to 4% of gross wages on
associated employees whose jobs were created as a result of the project.

The Companies stated that the practical opportunities for use of incentives may be
limited or unavailable. In this regard, the Kentucky state income tax arising from
the project is anticipated to be limited. Also, the Companies believe there will be
little sales and use tax paid on this project as a result of other available
exemptions. Finally, it is anticipated at this time that there will be a limited
amount of wages from employees whose jobs were created with this solar project.
The Companies will monitor all three of these incentive options and will seek to
take advantage of them if possible.



Q-83.

A-83.

LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 83
Witness: John N. Voyles, Jr.

Will the temperature of the water currently discharged from the Green River site
be more than 5 degrees different than the water to be discharged if the facility
proposed is constructed? If so, what will the proposed temperature of the water
from the facility be?

The proposed Green River NGCC will use a cooling tower to limit discharge flow
back to the Green River. The existing Green River units 3 and 4 are using once
through cooling discharging about 98 million gallons per day on a summer day.
Replacing the existing Green River units 3 and 4 with Green River NGCC will
result in a 95% reduction in flow at a discharge temperature within 5°F of the
existing units.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 84

Witness: John N. Voyles, Jr.

Q-84. Reference the testimony of Mr. Voyles at page 5, lines 1-3, whereat the witness
states: “At this time, the Companies do not expect circumstances that would
require new high voltage electric transmission lines for which transmission
CPCNs from the Commission would be required, but this issue is being
studied.” (Emphasis added.)

A-84.

a.

b.

When do the companies anticipate concluding this study? And

If the study finds that upgrades are needed, can the companies currently
provide an estimate on the projected costs?

The study requested of the Companies’ Independent Transmission
Organization (ITO), as required under the Companies’ OATT, is currently
expected to start March 31, 2014 and be completed approximately in July
2014,

Based on preliminary studies conducted by the Companies’ Transmission
engineers, upgrades have been identified with preliminary cost estimates.
None of the currently identified upgrades have met the definitions specified
for transmission CPCN processes. Once the ITO study is complete and final
upgrades are identified, the Companies will begin more detailed engineering
of the required work and can provide an estimate of any additional upgrades
beyond those already identified and include them in the final projected cost
estimates.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 85
Witness: John N. Voyles, Jr.
Q-85. Reference the testimony of Mr. Voyles at page 5, lines 12-13 whereat the witness
tates that: “approximately 120 acres will need to be purchased for siting setback
requirements.”

a. From whom will this land be purchased?

b. Have the Companies secured contractual agreement(s) to purchase the land?,
and

c. Ifso, has that cost been included in the application?

A-85. See the response to PSC 1-33.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 86
Witness: John N. Voyles, Jr.
Q-86. Reference the testimony of Mr. Voyles at page 5, lines 21-23, whereat the witness
states: “Construction of the Green River NGCC (which will be a designated
resource for the Companies) at the current Green River site reduces the need to

rely more heavily on the transmission grid.” Explain this statement in detail.

A-86. See the response to Question No. 33.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 87

Witness: John N. Voyles, Jr.

Q-87. Reference the testimony of Mr. Voyles at page 10, lines 9 -10, whereat the
witness states: “The Companies anticipate an approximately 11-mile route mostly
along existing electric transmission rights-of-way as depicted in Exhibit 4 to the
Joint Application.”

A-87.

a.

Is part of the land along the possible route for the gas transmission line owned
by non-Companies’ entities?

If so, who owns the land?

Have the Companies secured contractual agreement(s) to purchase the land?,
and

If so, has that cost been included in the application?

Yes, the parcels of land along the possible gas transmission route are owned
by a number of individual property owners.

Muhlenberg County PVA records were used to produce the attached table of
property ownership. Final route selection and pipeline design may result in
changes to the list.

No.

The estimated cost of the right-of-way acquisition has been included in the
application.



GREEN RIVER 5 GAS TRANSMISSION PROPOSED ROUTES (1 & 2) PVA LANDOWNER LIST on 11 x 17

Common Easement 161 KV 69KV Mailing PVA
Parcelson  New or Elect  Elect Tran Map Street  Mailing Street Mailing Mailing PARCEL
routes 1&2  Existing Trans Str# Str# Page # County PVA Parcel ID# Last Name First Name Spouse Other Name Name Corp/Legal Street # Street Name State Zi Number Name Mailing City State Zip ACREAGE
1 |common Existing 2-3 Muhlenburg | 138-00-00-003.000 |Dunlap Ray C. 190 Rumsey Lane Greenville KY 42345 123
2 |common Existing 4-5 Muhlenburg | 120-00-00-008.002 |Brewer Jackie D. Mary K. 12485 |US Hwy 431 N Central City |KY  [42330 3.87
3 |common Existing 6 Muhlenburg | 120-00-00-008.004 |Brewer Richard H. 12291 |US Hwy 431 N Central City |KY  [42330 283
4 |common Existing 7 Muhlenburg | 120-00-00-008.003 |Richey Don Joy 2400 |State Rt 81 Central City |KY  [42330 98
5 |common Existing 8-9 Muhlenburg | 120-00-00-009.000 |Richey Don Joy 2400 |US Hwy Rt 81 Central City |KY  |42330 [2400 State Rt 81 Central City KY 42330 |84
Leon Sylvester
6 |common Existing 10-11 Muhlenburg | 121-00-00-002.000 |Richey Don Joy Harrison 2400 |Railroad LN Central City |KY  |42330 [2400 State Rt 81 Central City KY 42330 |783
7 |common Existing 12-14 Muhlenburg |121-00-00-001.000 |Alward Bill Molly 555  |Main Street Central City |KY 42330 PO Box 135 South Carrollton |KY 42374 |0
8 |common Existing 15-17 Muhlenburg | 103-00-00-010.000 |Harris Sherman State Rt 2584 O Central City |KY  [42330 |95 Hayes Lane Central City KY 423330 |101.7
9 |common Existing 18 Muhlenburg | 103-00-00-024-010 |Rosso W.A. Wolcut Lan Central City |KY  |42330 |455 Charlie Brown Rd  |Central City KY 423330 [146.26
10 |common Existing 18-22 Muhlenburg | 103-00-00-024.011 |Rosso W.A. Wolcut Lan Central City |KY  |42330 |455 Charlie Brown Rd  |Central City KY 423331 |60
11 |common Existing 23-24 Muhlenburg | 103-00-00-021.000 |Nelson Dwight Audra 1384 |Billy Drake Rd Central City |KY 42330 55 62
Michael D &
12 |common Existing 25-26 Muhlenburg | 103-00-00-006.000 |Clouse William L. Vickie L. Audrey F Clouse Billy Drake Rd Central City |KY |42330 |205 State Rt 593 Calhoun KY 42327 55 62
Michael D &
13 |common Existing 27 Muhlenburg | 103-00-00-006.020 |Clouse William L. Vickie L. Audrey F Clouse Billy Drake Rd Central City |KY |42330 |205 State Rt 593 Calhoun KY 42327 |0
Michael D &
14 |common Existing 27 Muhlenburg | 103-00-00-006.021 |Clouse William L. Vickie L. Audrey F Clouse Billy Drake Rd Central City |KY  |42330 |205 State Rt 593 Calhoun KY 42327 |0
15 |common Existing 28 Muhlenburg | 103-00-00-006.001 |Lambert James A Billy Drake Rd Central City |KY  |42330 |8144 Hwy 764 S Whitesville KY 42378 14
16 |common Existing 29-30 Muhlenburg |085-00-00-036.000 |Richey Odessa 400 |Muddy Fork Lane |Central City |KY  |42330 |587 Baker Rd Bremen KY 42325  |3706
17 |common Existing 30 Muhlenburg | 103-00-00-001.000 |Vinson Barry 500 |Billy Drake Rd Central City |KY  |42330 |1200 State Rt 81 Sacremento KY 42372 |4187
18 |common Existing 30 Muhlenburg |085-00-00-036.003 |Haire John Doris 210 |Muddy Fork Lane |Central City |KY  |42330 3.205
19 |common Existing 31-32 Muhlenburg |085-00-00-031.000 |Craig William 3029 |[State Rt 81 Central City |KY 42330 72
20 |common Existing 33 Muhlenburg |085-00-00-028.005 |Gossett Mary Belle Hagan 3140 |[State Rt 81 Central City |KY 42330 21
21 |common Existing 33 Muhlenburg |085-00-00-030.000 |Gossett Robert H Mary 3140 |[State Rt 81 Central City |KY  [423330 0
22 |common Existing 34 Muhlenburg |085-00-00-028.004 |Smith Ramona Myrtle Central City |KY 142330 |128 Pennington Ln Corbin KY 40701 |21
23 |common Existing 34-35 Muhlenburg |085-00-00-028.003 |Hagan Joseph D. Central City |KY 142330 |341 Spring Valley Dr. Cottontown TN 37048 |21
Attachment to Response to AG-1 Question No. 87(b)
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Common Easement 161 KV 69KV Mailing PVA

Parcelson  New or Elect  Elect Tran Map Street  Mailing Street Mailing Mailing PARCEL
routes 1&2  Existing Trans Str# Str# Page # County PVA Parcel ID# Last Name First Name Other Name Name Corp/Legal Street # Street Name State Zi Number Name Mailing City State Zip ACREAGE
C/O Mary Gossett.
3140 St Rd 81
Central City, KY
24 |common Existing 36-37 Muhlenburg |085-00-00-028.002 |Harris Norma Esther 42330 Central City |KY 42330 [3140 StRt 81 Central City KY 42330 |21
25 |common Existing 69kv only Muhlenburg |085-00-00-028.001 |Hagan Miles Silas C/o Mary Gossett Central City |KY  |42330 |3141 StRt 81 Central City KY 42331 21
26 |common Existing 38 Muhlenburg |085-00-00-021.001 |Bullock Payton Central City |KY 42330 [2380 KY Hwy 550 Sacremento KY 42372 |66
27 |common Existing 39-42 Muhlenburg |085-00-00-018.000 |Jones J.C. Central City |KY 42330 |374 Cherry Grove Ln Greenville KY 42345 |89
28 |common Existing 43 Muhlenburg |068-00-00-037.000 |Bullock Payton Central City |KY 42330 [2380 KY Hwy 550 Sacremento KY 42372 34
29 |common Existing 44 Muhlenburg |068-00-00-034.000 |Jones J.C. State Rt 81 Central City |KY 142330 [374 Cherry Grove Ln Greenville KY 42345 |3
30 |common Existing 44 Muhlenburg |068-00-00-033.000 |[CEMETERY CEMETERY 0
CAL Maine Partnership
31 [common Existing 44 Muhlenburg |068-00-00-031.000 LTD 11500 |N. State Rt 81 Central City |KY  [42330 PO Box 2960 Jackson MS 39207 76
32 [common Existing 45 Muhlenburg |068-00-00-032.000 |Shavers Chapel State Rt 81 Central City |KY  [42330 0
33 |[common Existing 45-47 Muhlenburg |068-00-00-021.000 |Jones J.C. Otis Jones 11233 |State Rt 81 Central City |KY  |42330 |374 Cherry Grove Ln Greenville KY 42345 |88
34 |common Existing 48 Muhlenburg |068-00-00-039.000 |Rhoades Joe H. Jean 10725 |State Rt 81 Central City |KY |42330 |10725 |StRt81 Bremen KY 42325 33
35 |common Existing 48 Muhlenburg |068-00-00-024.000 |Rhoades Robert B. 315 |Bennett Ln Central City |KY  [42330 127.47
36 |common Existing 48 Muhlenburg |068-00-00-019.000 |Hendricks Timothy J. Jacqueline Ann KY 142330 |5550 State Rt 175 N Sacremento KY 42372 |41
37 |common Existing 49-50 Muhlenburg |068-00-00-018.000 |Hendricks Timothy J. Jacqueline Ann KY 142330 |5550 State Rt 175 N Sacremento KY 42372 |43
38 |common Existing 51 Muhlenburg |068-00-00-023.000 |Hendricks Timothy J. Jacqueline Ann KY 142330 |5550 State Rt 175 N Sacremento KY 42372 |62
39 |common Existing 51-52 Muhlenburg |068-00-00-017.000 |Hendricks Timothy J. Jacqueline Ann KY 142330 |5550 State Rt 175 N Sacremento KY 42372 50
40 |common Existing 52 Muhlenburg |068-00-00-016.000 |Jones J.C. KY  |42330 |374 Cherry Grove Ln Greenville KY 42345 34
41 |common Existing 53-55 Muhlenburg |051-00-00-038.000 |Jones J.C. Juanita KY 142330 |374 Cherry Grove Ln Greenville KY 42345 |63
42 |common Existing 56-57 Muhlenburg |051-00-00-034.000 |Jarvis John Gary Susan St Rt 2551 KY 142330 PO Box 68 Bremen KY 42325 105
BB&D Timber Co %
43 |common Existing 58 Muhlenburg |051-00-00-036.000 Jean Brown St Rt 2551 O KY 142330 |3567 Willie Simmons Rd | Falls of Rough KY 40119 185
BB&D Timber Co %
44 |common Existing 58-59 Muhlenburg |051-00-00-035.000 Jean Brown St Rt 2551 KY 142330 |3567 Willie Simmons Rd | Falls of Rough KY 40120 |0
45 |common Existing 59-60 Muhlenburg |051-00-00-020.000 |Vincent Wayne Candy 2162 |StRt2551 Bremen KY 42325 14
46 |common Existing 60 Muhlenburg |051-00-00-019.000 |Hobgood Malcolm Arthur 2218 |StRt2551 Bremen KY 142325 15
47 [common Existing 61 Muhlenburg |051-00-00-017.000 |Yates Francis J. Kimberly J. 2274 |StRt 2551 Bremen KY 142325 Attachment to Response to AG-1 Ouestion No.87(b)
Attachment to Response to-AG-1 QuestionNo. 87(b)
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Common Easement 161 KV 69KV Mailing PVA
Parcelson  New or Elect  Elect Tran Map Street  Mailing Street Mailing Mailing PARCEL
routes 1&2  Existing Trans Str# Str# Page # County PVA Parcel ID# Last Name First Name Other Name Name Corp/Legal Street# Street Name State Number Name Mailing City State Zip ACREAGE
48 |common Existing 62-63 Muhlenburg |052-00-00-002.000 |Jones Doris 2636 |St Rt 2551 Bremen KY  [42325 87
49 |common Existing 64-65 Muhlenburg |052-00-00-001.000 |Grogan Darren Charles Lisa Gwyn 1100 |Miller Rd Bremen KY 142325 163.6
50 [common Existing 66-67 Muhlenburg |037-00-00-037.000 |Jarvis Thomas J. Maureen 2918 |State Rt 2551 Bremen KY  [42325 28
51 |common Existing 68 Muhlenburg |037-00-00-037.001 |Stogner Scotty 1491 |Miller Rd Bremen KY 142325 18 906
Ken American
52 |common Existing 69-75 Muhlenburg |037-00-00-008.000 Resources, Inc 175 |StRtN Bremen KY 142325 |153 Highway 7 S Powhatan Point |OH 43942 1071
53 [common Existing 76-77 Muhlenburg |037-00-00-001.000 |Zoellick Brian M. 2383 |StRt175N Bremen KY [42325 |60 Toombs Ln Bremen KY 42325 54.41
54 |common Existing 76 Muhlenburg |037-00-00-002.001 |Hobgood Charles Anna Ruth 2514 |StRt175N Bremen KY  [42325 0.91
55 |common Existing 78 Muhlenburg |037-00-00-048.000 |Caudill Ray Margie 3171 |Phillipstown Rd Bremen KY 42325 38.748
56 |common Existing 79-81 Muhlenburg |023-00-00-001.001 |Caudill Dwayne Tammy Lynn 1378 |Phillipstown Rd Bremen KY 42325 57.76
Yellow Springs
57 |common Existing 69kv only Muhlenburg |023-00-00-005.000 |Caudill Archie G. Reva A. Phillipstown Rd Bremen KY |42325 |1376 Fairfield Rd Fairborn OH 45324 45
58 [common Existing 69kv only Muhlenburg |023-00-00-002-000 |Miller Fred C. 6034 |Phillipstown Rd Bremen KY |42325 |6034 StRt70 W Bremen KY 42325 48
Western Land Co LLC
C/o Armstrong Coal
59 |common Existing 81-85 Muhlenburg |023-00-00-001.000 Company StRt70 W Bremen KY 42325 (407 Brown Rd Madisonville KY 42431 3108

Attachment to Response to AG-1 Question No. 87(b)
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 88

Witness: David S. Sinclair

Q-88. Reference the testimony of Mr. Voyles at page 10, lines 13-16, whereat the
witness states: “Additionally, the Companies have had discussions with
Texas Gas and ANR Pipeline Company about providing the interstate gas
transportation necessary to supply the Green River NGCC and the meter station
that will be necessary at the delivery point. Those discussions are ongoing.”

A-88.

a.

b.

When do the Companies contemplate reaching an agreement?

What are the costs upon which the Companies anticipate agreeing? (Specify
each type of cost and the amount.)

Have the companies provided this information in the record? If so, where?

The Companies expect to execute a contract for firm gas transportation in the
first quarter of 2015.

The Companies assumed $22.4 million in 2018 and this amount escalates at 2
percent annually.

See Appendix A on page 49 of Exhibit DSS-1. Firm gas transportation costs
in Appendix A are in 2015 dollars.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 89
Witness: David S. Sinclair
Q-89. Reference the testimony of Mr. VVoyles at page 11, lines 8-10, whereat the witness
states: “The Green River NGCC is expected to generate approximately 4,900
GWh per year beginning in 2018, resulting in an annual total fixed and non-fuel
operating cost of approximately $14.5 million.” Provide a detailed breakdown of

each and every fixed and non-fuel operating cost by type and cost.

A-89. See the response to PSC 1-34.



Q-90.

A-90.

LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 90
Witness: John N. Voyles, Jr.

Reference the testimony of Mr. VVoyles at page 12, lines 4-9, whereat the witness
states: “The estimated electric transmission cost of all projects which may be
required in 2018 or earlier to support the Green River NGCC is approximately
$100 million. It is important to note that this cost estimate continues to be refined
as new information becomes available and further engineering is performed. Of
course, to the extent Commission approval is required for any electric
transmission work, timely application will be made.”

a. On what do the Companies base their estimate of $100 million?

b. When do the Companies anticipate concluding its cost estimate?

a. Based on preliminary studies conducted by the Companies’ Transmission
engineers, anticipated upgrades were identified, along with preliminary cost
estimates, which would be required by 2018 to support the Green River
NGCC. (See the response to Question No. 179 for additional details.)
However, finalization of those upgrade projects and associated cost estimates
cannot be made until the completion of the Generator Interconnection Study
to be conducted by the ITO. (See the response to Question No. 84(a).)

b. See the response to Question No. 84 (b).
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 91

Witness: John N. Voyles, Jr.

Q-91. Reference the testimony of Mr. Voyles at page 13, lines 16-22, whereat the
witness states: “The transmission and distribution infrastructure already in place
at Brown means that the Companies do not anticipate any significant
modifications or upgrades will be necessary to transmit power produced by the 10
MW solar facility. As with the Green River NGCC, the Companies will file as
appropriate, an interconnect request with TranServ to identify what modifications,
if any, will be required. However, at this time, the Companies expect that the
existing transmission and distribution infrastructure at Brown will be adequate to
handle the additional power.”

A-91.

a.

When will the Companies know whether any significant modifications or
upgrades will be necessary?

Could there be additional costs not included in the application with the
modifications or upgrades?

When will the Companies know what modifications to the interconnect will
be necessary?

Could there be additional costs not included in the application with the
interconnect?

Based on a preliminary review conducted by the Companies’ Transmission
engineers, the Companies do not believe significant modifications or upgrades
will be necessary. The Companies will know if significant modifications or
upgrades will be necessary upon completion of the Generator Interconnection
System Impact Study per the Companies” OATT to be performed by the ITO.

There could be additional costs not included in the application. However,
based on preliminary studies conducted by the Companies’ Transmission
engineers, these costs are not expected to be material.



C.

d.

Response to Question N0.91
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The Companies will know if significant modifications to the interconnect will
be necessary upon completion of the Generator Interconnection System
Impact Study to be performed by the ITO.

There could be additional costs not included in the application. However,
based on preliminary studies conducted by the Companies’ Transmission
engineers, these costs are not expected to be material.



LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 92

Witness: John N. Voyles, Jr.

Q-92. Reference the testimony of Mr. VVoyles at page 14, lines 4-11, whereat the witness

A-92.

states: “With that deadline in place, the Companies have contracted with HDR to
develop a conceptual design. An OE for the project will be selected in early 2014
to develop detailed specifications for the site preparation requirements, solar
panel systems and associated electrical inverter connections. We expect to take
those specifications to the EPC marketplace thereafter. The total project cost is
estimated to be approximately $36 million pending final site sizing and
preparation, consisting of approximately $26 million for solar generating system
equipment, $3 million for site preparation work, and $7 million for owner’s
COSts.”

Nothing in Question No. 92, as written, asks a question to which the Companies
can respond.
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 93

Witness: John N. Voyles, Jr.

Q-93. Provide a detailed overview of HDR, including its history with the solar industry
(with all projects listed in which it has participated whether financially profitable
or not).

A-93.

a.

f.

When will an actual design be developed rather than one that is merely
conceptual in nature?

Upon what do the Companies “estimate” the total project costs?
When do the Companies project the total costs will be known?

Provide a detailed breakdown by type and cost for the solar generating system
equipment.

Provide a detailed breakdown by type of work and cost for the $3 million for
site preparation work.

Describe in detail the costs associated with the $7 million in owner’s costs.

HDR is an engineering firm, not a solar developer, and as such does not own any
projects so they do not participate financially in solar projects.

a.

b.

d.

Detailed design is anticipated to occur in 2015.

See the response to PSC 1-31.

The projected costs of the Brown Solar Facility are based on a conceptual
estimate at this time. Firm project costs will be developed after the project

has been issued for bid to the market in 2015.

See the response to PSC 1-31.
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e. The site will be graded to a gentle southern slope with limited and consistent
east to west grade changes. Access roads will also be constructed.

f. See the response to PSC 1-31.
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 94
Witness: David S. Sinclair
Reference the testimony of Mr. Voyles at page 14, lines 18-21, whereat the
witness states: “In the Resource Assessment, conceptual fixed and variable
operating and maintenance costs for the Brown Solar Facility are assumed to be
$12.50/kW-year and $0.80/MWh, respectively. Based on these numbers, the
annual total operating cost will be approximately $140,000.”

a. When will the Companies have actual costs versus conceptual costs?

b. Provide a detailed breakdown for each and every fixed and variable cost.

a. Actual cost will not be known until the Brown Solar Facility is operational.

b. See the response to PSC 1-35b.
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 95
Witness: Gary H. Revlett

Reference the testimony of Mr. Revlett at page 4, lines 10-16, whereat the witness
states: “The newest rule that affected the Companies’ analysis is the Proposed
Greenhouse Gas Rule, which will impose the first carbon-dioxide emissions
restrictions on electric generating units in the United States. It applies only to
new, not existing, electric generating units. As | describe further below, the
proposed restrictions will effectively eliminate utilities’ ability to build
economical coal units in the foreseeable future, making NGCC the fossil-fuel
technology of choice in situations where other non-coal-fired alternatives are not
more economical.” Stated in other terms, is the witness testifying that, going
forward, new coal-fired generation is simply uneconomical and will not be built
under the current regulations?

The process of carbon capture and storage (CCS) for new coal generation is
considered uneconomical on both a capital and an operational basis. The capital
concerns are primarily associated with the cost of equipment necessary for
removal of CO, and the cost to construct pipeline and deep-well sequestration of
the carbon dioxide. The operational costs are primarily associated with the
additional energy use required to operate the CO, collection equipment.
Together, these costs would increase the price of electricity by as much as 80%
according to the Department of Energy (DOE)/National Energy Technology
Laboratory (NETL), “Carbon Dioxide Capture and Storage RD&D Roadmap”
(Dec. 2010).

Reliability and feasibility issues with CCS additionally play a large role in
determining that the proposed Greenhouse Gas Rule for new coal fired generation
will prohibit the construction of new coal-fired electric generating units. The
technology has not been demonstrated in the United States on full scale coal-fired,
electric generating facilities and concerns remain with liability issues associated
with injecting millions of tons of CO, annually underground make this process
impracticable.

Therefore, as a result, of the combination of economics, lack of demonstrated
feasibility and long-term reliability risk associated with the required CCS in the
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proposed regulations, the construction of any new coal based generation is highly
unlikely.
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

Response to the Attorney General’s Initial Data Requests
Dated March 13, 2014

Case No. 2014-00002
Question No. 96

Witness: Daniel K. Arbough / Edwin R. Staton

Q-96. With reference the testimony of Mr. Staton, pages 3 and 4, and Table 11, page 17
of the application. Please provide the following:

A-96.

a.

The workpapers (in hard copy and Microsoft Excel) used to develop the
proposed capital structure percentages of 45.7% long-term debt and 54.3%

equity;

The proposed percentage of short-term and long-term debt included in the
debt portion of the capital structure;

What is the timeline of the proposed of debt and equity financings that will be
required to finance the project;

How the Companies determined that a return on equity of 10.5% was
appropriate for the proposed project.

See attached.

See subpart a. There is no short-term debt in the actual capitalization at year
end 2011, and therefore none was used in calculating the proposed capital
structure.

The Companies do not project finance individual projects. Long-term debt
will be issued when the short-term debt balances begin to approach $250
million at an individual Company which is the minimum amount for a long-
term debt to become index eligible and achieve the most attractive interest
rates. LG&E and KU Energy LLC, the parent company of the Companies,
would make equity contributions to