COMMONWEALTH OF KENTUCKY
BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:

APPLICATION OF KENTUCKY UTILITIES
COMPANY FOR A CERTIFICATE OF PUBLIC
CONVENIENCE AND NECESSITY AND
APPROVAL OF AMENDMENT TO ITS 2016
COMPLIANCE PLAN FOR RECOVERY BY
ENVIRONMENTAL SURCHARGE

CASE NO: 2017-00483

APPLICATION

Kentucky Utilities Company (“KU”), pursuant to KRS 278.020(1), KRS 278.183, and
807 KAR 5:001 Sections 14 and 15, hereby petitions the Kentucky Public Service Commission
(“Commission”) to issue an order approving the recovery of the cost through its Environmental
Cost Recovery (“ECR”) Surcharge tariff of KU’s amendment to Project 36 of its 2016
Environmental Compliance Plan (“2016 ECR Plan”) and granting KU a Certificate of Public
Convenience and Necessity (“CPCN”) for the (1) construction of an amended Phase II of the
landfill at the E.-W. Brown Generating Station (“Brown” or “Brown Station™) and (2) capping
and closing of any remaining surface area of the Brown Main Ash Pond. The Amendment to
2016 Environmental Compliance Plan is attached as Application Exhibit 1. In support of this
Application, KU states as follows:

L. The full name and mailing address of KU are: Kentucky Utilities Company, Post
Office Box 32010, 220 West Main Street, Louisville, Kentucky 40202. KU may be reached by
electronic mail at the electronic mail addresses of its counsel set forth below.

2. KU is a utility engaged in the electric business. KU generates and purchases
electricity, and distributes and sells electricity at retail in the following counties in Central,

Northern, Southeastern, and Western Kentucky:



Adair Edmonson Jessamine Ohio

Anderson Estill Knox Oldham
Ballard Fayette Larue Owen
Barren Fleming Laurel Pendleton
Bath Franklin Lee Pulaski
Bell Fulton Lincoln Robertson
Bourbon Gallatin Livingston Rockcastle
Boyle Garrard Lyon Rowan
Bracken Grant Madison Russell
Bullitt Grayson Marion Scott
Caldwell Green Mason Shelby
Campbell Hardin McCracken Spencer
Carlisle Harlan McCreary Taylor
Carroll Harrison McLean Trimble
Casey Hart Mercer Union
Christian Henderson Montgomery Washington
Clark Henry Mubhlenberg Webster
Clay Hickman Nelson Whitley
Crittenden Hopkins Nicholas Woodford
Daviess
3, KU was incorporated in Kentucky on August 17, 1912, and in Virginia on

November 26, 1991 (and effective as of December 1, 1991), and is in good standing in both
Kentucky and Virginia. Copies of KU’s good standing certificates from the Kentucky Secretary
of State and the Virginia State Corporation Commission are attached as Application Exhibit 2.

4. Pursuant to KRS 278.380, KU waives any right to service of Commission orders
by mail for purposes of this proceeding only. Copies of all orders, pleadings and other
communications related to this proceeding should be directed to:

Robert M. Conroy
Vice President, State Regulation and Rates
LG&E and KU Services Company
220 West Main Street

Louisville, KY 40202
robert.conroy@lge-ku.com



Rick Lovekamp
Manager, Regulatory Strategy/Policy
LG&E and KU Services Company
220 West Main Street
Louisville, KY 40202
rick.lovekamp@lge-ku.com

Allyson K. Sturgeon
Senior Corporate Attorney
Sara Judd
Senior Corporate Attorney
LG&E and KU Services Company
220 West Main Street
Louisville, Kentucky 40202
allyson.sturgeon@lge-ku.com
sara.judd@lge-ku.com

Kendrick R. Riggs
Stoll Keenon Ogden PLLC
2000 PNC Plaza
500 West Jefferson Street
Louisville, Kentucky 40202-2828
kendrick.riggs@skofirm.com

Monica Braun
Mary Ellen Wimberly
Stoll Keenon Ogden PLLC
300 West Vine Street, Suite 2100
Lexington, Kentucky 40507-1801
monica.braun@skofirm.com
maryellen.wimberly@skofirm.com

Request for Certificate of Public Convenience and Necessity

5 KU proposes to amend Project 36 of its 2016 ECR Plan to construct an amended
Phase II of the Coal Combustion Residuals (“CCR”) landfill at Brown and cap and close any
remaining surface area of the Brown Main Ash Pond. Based on KU’s current projected needs
for CCR disposal at Brown, Amended Project 36 involves the construction of a smaller Phase 11
Landfill than was originally proposed in Project 36 and the cap and closure of any remaining
surface area of the Brown Main Ash Pond. The amendment to Project 36 will allow KU to

continue to comply with the U.S. Environmental Protection Agency’s (“EPA’s”) federal



Hazardous and Solid Waste Management System; Disposal of Coal Combustion Residuals from
Electric Utilities (“Federal CCR Rule”).!

6. The Commission originally approved construction of Phase II of the landfill at
Brown (“Brown CCR Landfill”) in KU’s 2016 ECR Plan proceeding.? Construction of Phase II
was delayed because decreased CCR production from the Brown generating units delayed the
need for Phase II. KU allowed the 2016 CPCN for Project 36 to expire in August 2017 before
construction of Phase II began. KU reported the expiration of the 2016 CPCN for Project 36 in
two ECR reports.’

7. Based upon these evaluations, including the retirement of Brown Units 1 and 2
and forecasted reductions in CCR, KU now proposes to amend Project 36 and construct a smaller
Phase II Landfill than was originally approved and cap and close any remaining surface area of

the Brown Main Ash Pond.

8. Statement of Need (807 KAR 5:001 § 15(2)(a)): In support of KU’s position that

the public convenience and necessity requires the proposed construction of an amended Phase 11
of the Brown CCR Landfill and the cap and closure of any remaining surface area of the Brown
Main Ash Pond, R. Scott Straight explains in his testimony that the revised scope of Project 36
reflects KU’s forecasted reductions in CCR and thus Project 36 remains a necessary facility for
KU’s compliance with the Federal CCR Rule.* When the Kentucky Division of Waste

Management issued the permit for the Special Waste Landfill at Brown, it set forth a 10 foot

! The Federal CCR Rule defines CCR as “fly ash, bottom ash, boiler slag, and flue gas desulfurization materials
generated from burning coal for the purpose of generating electricity by electric utilities and independent power
producers.” 40 CFR 257.53. This definition includes what is commonly referred to as gypsum.

2 In the Maiter of: The Application of Kentucky Utilities Company for Certificates of Public Convenience and
Necessity and Approval of its 2016 Compliance Plan for Recovery by Environmental Surcharge, Case No. 2016-
00026, Order at 33 (Ky. PSC Aug. 8, 2016).

32016 ECR Plan Status Update Report Quarterly Report — Update #5 at 4 (Oct. 30, 2017); 2016 ECR Plan Status
Update Report Quarterly Report — Updare #4 at 3 (July 28, 2017). All quarterly reports are filed in the “Post-Case
Filing” of Case No. 2016-00026.

* Direct Testimony of R. Scott Straight at 1.



differential height limit for each successive phase of lateral expansion such that the volume of
CCR disposed in each phase can be no more than 10 feet higher than adjoining phase(s).
Because of this permit condition, the initial capacity of Phase I is limited to a height of 10 feet.
As shown in Exhibit SAW-1 Table 5 to the testimony of Stuart A. Wilson, based on the revised
projected CCR production at Brown, Phase I storage capacity will likely not be depleted until
2020 or later, well before coal fired generation will cease at Brown Unit 3. And, as a result of
the revised projected CCR storage needs at Brown, Phase III of the current landfill is not
necessary to support the expected operation of Brown Unit 3 for the remaining life of the
generation unit. Instead, KU is proposing to construct a smaller portion of Phase II than
originally proposed, and cap and close any remaining surface area of the Brown Main Ash Pond
to comply with Kentucky environmental regulations. As Mr. Wilson describes in his testimony,
constructing an amended Phase II of the Brown CRR Landfill, and capping and closing any
remaining surface area of the Brown Main Ash Pond is the most cost-effective means of
ensuring continued operation of Brown and compliance with the Federal CCR Rule and state

environmental regulations.

9. Description of Proposed Construction (807 KAR 5:001 § 15(2)(c)): KU is

requesting a CPCN to construct Amended Project 36, including the costs to design and construct
an amended Phase II of the Brown CRR Landfill, as well as the costs to cap and close any
remaining surface arca of the Brown Main Ash Pond. Originally, the Brown CCR Landfill was
planned to serve as the entire cap for the Brown Main Ash Pond once Phase III was constructed.
As Phase III is no longer needed, KU must cap and close any remaining surface area of the
Brown Main Ash Pond. Details of the construction of amended Phase II of the Brown CCR

Landfill and the cap and closure of the Brown Main Ash Pond are further described in detail in



the testimony of Mr. Straight. Construction is expected to begin in August 2018. The amended
Phase II of the Brown CCR Landfill is expected to be available for commercial operation before
the end of 2019.

10.  There are no utilities, corporations, or persons with whom the proposed new

construction is likely to compete.

11. Permits or Franchises (807 KAR 5:001 § 15(2)(b)): KU will submit to the

Kentucky Division of Waste Management a request to modify existing operating permits to
reflect the construction of the amended Phase II of the Brown CCR Landfill, and will file a copy
of the application with the Commission when it is available. KU will also seek any applicable
construction permits. Once the amended Phase Il is constructed, the Brown Main Ash Pond will
still be required to be closed per the requirements of the 2014 Special Waste Permit. A copy of
the 2014 Special Waste Permit is attached as Application Exhibit 3. The requirements of the
2014 Special Waste Permit are explained in the testimony of Gary H. Revlett.

12, Maps and Drawings of Proposed Construction (807 KAR 5:001 § 15(2)(d)(1) and

(2)): The required maps and drawings for KU’s proposed construction of the amended Phase II
of the Brown CCR Landfill and the capping and closing of the remaining surface area of the

Brown Main Ash Pond are attached in Application Exhibit 4.

13. Financing Plans (807 KAR 5:001 § 15(2)(e)): The total projected capital cost of

this facility at Brown is $14.7 million which KU seeks to recover through the ECR mechanism
as part of its 2016 ECR Plan Amended Project 36. KU expects to finance the cost of the facility
with a combination of new debt and equity. The mix of debt and equity used to finance the

project will be determined so as to allow KU to maintain its strong investment-grade credit



rating. KU’s proposed financing of such costs is identical to the proposed financing of its 2016

ECR Plan.

14.  Estimated Cost of Operation (807 KAR 5:001 § 15(2)(f)): The proposed

construction is not anticipated to create incremental operating and maintenance costs, and the
Company is not seeking ECR recovery of such costs in this proceeding, as reflected on tab 2 of
Application Exhibit 1. O&M costs related to amended Phase II will be similar to costs incurred
in Phase I and are not distinguishable. KU plans to continue to recover its Brown CCR Landfill
O&M costs through its environmental surcharge as part of Project 29 in KU’s 2011 ECR Plan.

Request for Authority for Recovery by Environmental Surcharge
of KU’s Amended Project 36 in the 2016 ECR Plan

15. KU received approval to recover the costs of projects in its 2016 ECR Plan,
including Project 36, in Case No. 2016-00026.° The scope of Project 36 in KU’s 2016 ECR Plan
has changed; and the CPCN associated with the construction of Project 36 has lapsed. With this
Application, KU requests authority to recover the costs of Amended Project 36 through its ECR
Surcharge tariff.

16.  This Application and supporting testimony and exhibits are available for public
inspection at the KU office located at 100 Quality Street, Lexington, Kentucky. The Company is
giving notice to the public of the proposal to recover the costs of Amended Project 36 through its
existing environmental surcharge tariff by newspaper publication, through a bill insert in
monthly billings to its customers, and through posting the published notice at the offices and
places of business of the Company where bills are paid. The Company is also posting this

Application on its website (http://www.lge-ku.com). An initial Certificate of Notice and

5 In the Matter of: The Application of Kentucky Utilities Company for Certificates of Public Convenience and
Necessity and Approval of its 2016 Compliance Plan for Recovery by Environmental Surcharge, Case No. 2016-
00026, Order at 33 (Ky. PSC Aug. 8, 2016).



Publication is filed with this Application. A Certification of Completed Notice and Publication
will be filed with the Commission upon the completion of this notice.

17. Pursuant to KRS 278.183(1), KU is “entitled to the current recovery of its costs of
complying with the Federal Clean Air Act as amended and those federal, state, or local
environmental requirements which apply to coal combustion wastes and byproducts from
facilities utilized for production of energy from coal in accordance with the utility’s compliance
plan.”

18. KU is amending one project from its approved 2016 ECR Plan. Amended Project
36 will enable Brown Station to continue to comply with the Federal CCR Rule and state
environmental regulations by constructing additional landfill capacity that better meets KU’s
projected CCR storage needs and completing the closure of the Brown Main Ash Pond. The
environmental regulations creating the need for Amended Project 36 are detailed in the
testimony of Mr. Revlett. The testimony of Mr. Straight describes the design and construction
for amended Project 36 and the cost of the project. The testimony of Mr. Wilson demonstrates
how Amended Project 36 will enable KU to cost effectively satisfy those regulatory
requirements. The total capital cost of Amended Project 36 is estimated to be $14.7 million,
which KU seeks to recover through the ECR mechanism as part of its 2016 ECR Plan.

19. A detailed summary of the facts and compliance requirements supporting this
Application is set forth in the direct testimony and exhibits of the Company’s witnesses:

o The testimony of Robert M. Conroy, Vice President, State Regulation and
Rates, presents an overview of KU’s requested amendment to Project 36

and supporting testimony, and requests the continued use of a 9.70%



return on common equity for purposes of calculating the overall return
component of the environmental surcharge until KU’s next base rate case.

J R. Scott Straight, Vice President, Project Engineering, presents testimony
that describes the engineering and construction aspects of Amended
Project 36 and explains how it differs from the project that was approved
as part of KU’s 2016 ECR Plan in Case No. 2016-00026. Mr. Straight
also discusses how Amended Project 36 continues to comply with the
Federal CCR Rule.

] Gary H. Revlett, Director, Environmental Affairs, presents testimony
discussing the environmental requirements that necessitate Amended
Project 36 and discusses how KU’s proposed amendment to Project 36
allows KU to continue to comply with the requirements.

* Stuart A. Wilson, Director, Energy Planning, Analysis, and Forecasting,
presents testimony on the analysis and cost-effectiveness of Amended
Project 36.

20. KU is proposing no changes to its Environmental Cost Recovery Surcharge tariff
sheets, P.S.C. No. 18, Original Sheet No. 87 and Original Sheet No. 87.1 Adjustment Clause
ECR, other than to change their issue and effective dates. KU is filing its Environmental Cost
Recovery Surcharge tariff sheets, attached as Application Exhibit 5, for the purpose of obtaining
the Commission’s approval of the recovery of the costs of Amended Project 36 in 2016
Environmental Compliance Plan by the proposed assessment through this tariff provision. In
accordance with KRS 278.183(2), the ECR tariff has an issue date of January 26, 2018, and is

proposed to be effective on July 31, 2018. Therefore, bills issued on and after August 30, 2018,



will reflect the revised environmental surcharge beginning with the expense month of July 2018
(i.e., beginning with the expense month six months after the filing of this Application).
WHEREFORE, Kentucky Utilities Company respectfully asks the Commission to enter
an order on or before July 25, 2018: (1) granting KU a Certificate of Public Convenience and
Necessity to construct Amended Project 36; (2) approving the amendment to Project 36 in KU’s
2016 ECR Plan for purposes of recovering the costs of this project through the environmental
surcharge mechanism; (3) approving the proposed environmental surcharge tariff for recovery of
the costs of Amended Project 36 in KU’s 2016 ECR Plan effective for bills rendered on and after
August 30, 2018 (i.e., beginning with the expense month of July 2018); (4) approving the
recovery of the overall rate of return requested herein; (5) approving the modification of ES

Form 2.01; and (6) granting such other relief as KU may be entitled under law.

10



Dated: January 26, 2018

Respectfully submitted,

Lblm J\ htrﬁm

I\endrlc}J R. Riggs

Stoll Keenon Ogden PLLC
2000 PNC Plaza

500 West Jefferson Street
Louisville, Kentucky 40202
Telephone: (502) 333-6000
Fax: (502) 627-8722
kendrick.riggs@skofirm.com

Allyson K. Sturgeon

Senior Corporate Attorney

LG&E and KU Services Company
220 West Main Street

Louisville, Kentucky 40202
Telephone: (502) 627-2088

Fax: (502) 627-3367
allyson.sturgeon@lge-ku.com

Counsel for Kentucky Ulilities Company

11



CERTIFICATE OF COMPLIANCE

In accordance with 807 KAR 5:001 Section 8(7), this is to certify that Kentucky Utilities
Company’s January 26, 2018 electronic filing is a true and accurate copy of the documents being
filed in paper medium; that the electronic filing was transmitted to the Commission on January
26, 2018; that there are currently no parties that the Commission has excused from participation
by electronic means in this proceeding; that an original and one copy of the filing is being hand-
delivered to the Commission on January 26, 2018; and that on January 26, 2018, electronic mail
notification of the electronic filing will be provided to the following:

Rebecca Goodman Michael L. Kurtz

Lawrence W. Cook Boehm, Kurtz & Lowry

Office of the Attorney General 36 East Seventh Street, Suite 1510
Office of Rate Intervention Cincinnati, OH 45202

700 Capitol Avenue, Suite 20 mkurtz@BKLlawfirm.com
Frankfort, K'Y 40601

Rebecca.Goodman@ky.gov

Larry.Cook@ky.gov

I ‘
(/«'W M/k,)&%ﬂ/m\,

Counsel jor Kentucky Utilitig} Company

12



Kentucky Utilities Company
Application Exhibit 1

Amended 2016 Environmental
Compliance Plan



KENTUCKY UTILITIES COMPANY
Amendment to 2016 ENVIRONMENTAL COMPLIANCE PLAN (Case No. 2017-00483)

Actual (A) or

Air Pollutant or Environmental Actual or Estimated (E)
Project | Waste/By-Product To Control Facility Generating Station Regulation / Regulatory Environmental Permit | Scheduled Projected Capital

Be Controlled Requirement Completion Cost ($Million)

Amended |  Fly & Bottom Ash CCR Storage EPA CCR Rule / 401 KAR Dlvll_sallsgf?lfl \é\é?i?t?r?dmt _
y ' Landfill (Phase II) and Brown Station L 2019 $14.7 (E)
36 Gypsum Main Ash Pond Closure Chapter 45 Division of Water -
KPDES Permit

$14.7

Application Exhibit 1

Page 1 of 2




KENTUCKY UTILITIES COMPANY

Amendment to 2016 ENVIRONMENTAL COMPLIANCE PLAN (Case No. 2017-00483)

Air Pollutant or

Project | Waste/By-Product To Control Facility Generating Station Estimated Annual Operations and Maintenance Costs (Through 2026)
Be Controlled
2018 2019 2020 2021 2022 2023 2024 2025 2026
CCR Storage
Amended | Fly & BOUOMA | angfin (Phase 1) and Brown Station $0 $0 $0 $0 $0 $0 $0 $0 $0
P Main Ash Pond Closure

NOTE: O&M costs related to Amended Phase 11 will be similar to costs incurred in Phase | and are not distinguishable. KU plans to continue to recover its Brown CCR Landfill O&M costs through its environmental

surcharge as part of Project 29 in KU's 2009 ECR Plan.

Application Exhibit 1
Page 2 of 2




Kentucky Utilities Company
Application Exhibit 2

Good Standing Certificates -
Kentucky and Virginia



Commonwealth of Kentucky
Alison Lundergan Grimes, Secretary of State

Alison Lundergan Grimes
Secretary of State
P.O.Box 718
Frankfort, KY 40602-0718
(502) 564-3490
http://www.sos.ky.gov

Certificate of Existence

Authentication number: 196544
Visit https://app.sos.ky.gov/ftshow/certvalidate.aspx to authenticate this certificate.

I, Alison Lundergan Grimes, Secretary of State of the Commonwealth of Kentucky,
do hereby certify that according to the records in the Office of the Secretary of State,

KENTUCKY UTILITIES COMPANY

is a corporation duly incorporated and existing under KRS Chapter 14A and KRS
Chapter 271B, whose date of incorporation is August 17, 1912 and whose period of
duration is perpetual.

| further certify that all fees and penalties owed to the Secretary of State have been
paid; that Articles of Dissolution have not been filed; and that the most recent annual
report required by KRS 14A.6-010 has been delivered to the Secretary of State.

IN WITNESS WHEREOF, | have hereunto set my hand and affixed my Official Seal

at Frankfort, Kentucky, this 4" day of December, 2017, in the 226" year of the
Commonwealth.

it Bty e

Alison Lundergan Grlme
Secretary of State
Commonwealth of Kentucky
196544/0028494




Commonfoeslth e Wirginia

State Qorporation Commission

CERTIFICATE OF GOOD STANDING

I Certify the Following from the Records of the Commission:

That KENTUCKY UTILITIES COMPANY is duly incorporated under the law of the Commonwealth of
Virginia;

That the date of its incorporation is November 26, 1991,
That the period of its duration is perpetual; and

That the corporation is in existence and in good standing in the Commonwealth of Virginia as of
the date set forth below.

Nothing more is hereby certified.

Signed and Sealed at Richmond on this Date:
December 4, 2017

CoelAtiel

U Joel H. Peck, Clerk of the Commission

CISECOM
Document Control Number: 1712045761



Kentucky Utilities Company
Application Exhibit 3

2014 Special Waste Permit



Steven L. Beshear Leonard K. Peters
Governor Secretary
ENERGY AND ENVIRONMENT CABINET
Division of Waste Management
200 Fair Oaks, 2" Floor
FRANKFORT, KY 40601
TELEPHONE: 502-564-6716
FACSIMILE: 502-564-3492
waste.ky.gov

October 14, 2015

Mr. W. Paul Puckett
Kentucky Utilities, Environmental Affairs Department
P.O. Box 32010
Louisville, Kentucky 40232
Certified Mail No. Delivered via UPS

RE:  Site-Wide Groundwater Remedial Action Plan
E.W. Brown Generating Station
Agency Interest No. 3148
Application I.D. No. ARM20150001
Mercer County

Dear Mr. Puckett:

The Kentucky Division of Waste Management (DWM), Solid Waste Branch has completed
review of application referenced above. DWM hereby approves this application. Please find enclosed a
copy of the approved application and the revised construction permit. The response to comments
document is also enclosed and addresses the public comments received.

Be advised that if you consider yourself aggrieved by the issuance of this permit, you have the
right to file a petition demanding a hearing with the Cabinet pursuant to KRS 224.10-420(2) and 401
KAR 45:040 Section 2(6). This right shall be limited to a period of thirty (30) days from the receipt of
the permit. If you have any questions regarding this matter please contact Lindsey Briggs at (502) 564-
6716, extension 4665.

Sincerely,

% nnd G{ WLL’ ‘( fg,:;?’\- for

Danny Anderson, P.E.
Manager, Solid Waste Branch
Enclosures
DA/jnn

c Paul Puckett via email: Paul.Puckett@lge-ku.com
Alison Dunn via email: Alison.Dunn@amecfw.com

KentuckyUnbridledSpirit.com An Equal Opportunity Employer M/F/D
Printed on recycled paper



RESPONSE TO TECHNICAL NOTICE OF
DEFICIENCY (NOD) No.1
SITEWIDE GROUNDWATER
REMEDIAL ACTION PLAN

E.W. BROWN GENERATING STATION

MERCER COUNTY, KENTUCKY
AGENCY INTEREST #3148

19 June 2015

Prepared For:

Generation Services

Kentucky Utilities Company
815 Dix Dam Road
Harrodsburg, KY 40330

Prepared By:

Amec Foster Wheeler Environment & Infrastructure, Inc.
11003 Bluegrass Parkway, Suite 680,
Louisville, Kentucky 40299

Project No. 567530023






3/4F
AR 16185080

2 West M aill:rcct
PO Box 32010
Louisville, KY 40232

Scptember 29, 2015

Kentucky Department for Environmental Protection
Division of Waste Managecment

200 Fair Oaks, 2™ Floor
Frankfort, Kentucky 40601 ﬁ E@ EEV Ea

502) 564-6716
£ ’ 0CT -1 205

jon: . Danny rson, P.E. - Manager, Solid Waste Branch
Attention: Mr. Danny Anderson, = ONISIGN OF WASTE MANAGEMENT

SOLID WASTE BRANCH

Subject:  NOD #2 Site-wide Groundwatcr Remcedial Action Plan
Kentucky Utilitics — E.W. Brown Generating Station, Mercer County, KY
(AL #3148, ARM20150001)

Dcar Mr. Andcrson:

Kentucky Utilitics Company (KU) has received the Technical Notice ot Deficiency (NOIDY) #2,
dated Aupust 21, 2015 relating to the Sile-wide Remedial Action Plan for the subjcct facility.
The Division of Waste Managemenl had the following comnent:

1. DWM usks for the lower bench of the Main Ash Pond Dam slope to be monitored for the
life of the cut-off wall for potential vertical and horizontal movements.

KU recently installed a serics of survey monuments on the upper bench of the dam of the former
Main Ash Pond. KU is currently monitoring the upper bench monuments visually on a weekly
basis and is [unding a quaricrly cvaluation by a KY-rcgistered professional land surveyor on
those same monuments to mcasurc the locations rclative to an cstablished bascline. A rcport
comparing the bascline. historical, and current data is issued as part of the quarterly survey.
These activities are being performed as part of the company’s self-initiated program to cvaluate
the on-going integrity of its berms.

In accordance with DWM's request, KU will install and monitor a similar system of monuments
on the lower bench of the dam as shown on the attached drawings BRO-C-01445 Rev. F and
BRO-C-01453 Rev. . Upon completion of the installation of the monuments on the lower
bench, KU will modify the weckly and quarterly inspections and reporting described previously
to include the lower bench monunients.

The requested cerfilication statement relating to this items is attached, along with the referenced
drawings.



In summary, KU agrees with the request. Since KU has agreed to DWM’s request, KU believes
that all outstanding concerns rclating to this projcct have been resolved. I this is the casc, please
contact me at (502) 627-2940 and KU will prepare the nceessary copies for insertion into the
original submission. Otherwise, teel free te contact me if you have any questions or necd
additional informaticn regarding this document.

Sincerely

Y

W. Paul Puckeit, P.E.
Senior Engineer. Environmental Alfairs Department.

Enelosurcs:
Certification Statement
Drawing Numbers: BRO-C-01453 & BRO-C-01445

Ce:  Jeff Heun — Manager, Major Capital Projccts, Project Engineering

0CT 1} 2015

DIVISION OF WASTE MANAGEMENT
SOLID WASTE BRANCH




Certification Statement
Site-wide Groundwater Remedial Action Plan-NOD #2 Response
KU’s E.W. Brown Generating Station
Al 3148; Application ID No. ARM20150001

I certily under penalty of law that this document and all attachmen(s were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gathered and evaluated the information submitted. Based on my inquiry of the person or
persons directly responsible for gathering the information, the information submitted 1s. to the best
ol my knowledge and belicf, true, accurate, and complete. [ am aware that there are significant
penaliies for submitting false information, including the possibility of fine and imprisonment for
such violations.

U Rl F-29- 2015

Origin%f Si gnature of Responsible Official Datc

Gary [L Revietr, Director of Invironmenial Affiirs
Typed Name & Title of Responsible Official

Kentucky Ultilitics Compuny (LG&LE and KU Energy)
Name of Corporation

| RECEIVE]
OCT -1 2015

DIVISION OF WASTE MANAGEMENT
S0LID WASTE BRANCH




amec
foster

19 June 2015 Wheeler

Mr. Danny Anderson, P.E.
Manager, Solid Waste Branch
Division of Waste Management

Kentucky Dept. for Environmental Protection A g‘% 4 @ %
200 Fair Oaks Lane, 2™ Floor é’;;")ﬁ 15 %g 71"

Frankfort, KY 40801

Subject; Response tc Technical Notice of Deficiency (NOD) No.1

Sitewide Groundwater Remedial Action Plan e
Kentucky Utilities (KU) - E.W. Brown Generating Station SCANKED
Burgin, Mercer County, Kentucky . _
Agency Interest No. 3148 JUN 2 4 2615
Application |D No. ARM20150001 ——
AMEC Project No. 567530023 o

Dear Mr. Anderson:

On behalf of LG&E and KU Services Company {LG&E-KU), Amec Foster Wheeler Environment
& Infrastructure, Inc. (Amec Foster Wheeler) has prepared this document to respond to the
Technical Notice of Deficiency No.1 (NOD1), Sitewide Groundwater Remedial Action Plan, issued
by the Kentucky Division of Waste Management (DWM), contained in a letter to Mr. Jeffrey S.
Fraley of Kentucky Ultilities {KU) dated 12 May 2015.

The comments in NOD1 are addressed below in numerical order. For ease of review, the DWM's
requests are shown in ifalics, followed by responses in regular (non-italic) bolded font. A signed
Certification Statement is included in Attachment 1, and cther supporting documents are provided
in subsequent attachments.

1. Please fix the grammatical error present in the third paragraph on page 2.9.

Two typos were found in the referenced paragraph and have been corrected on the
attached copy of Page 2-9 (Attachment 2).

2. Plan sheets must be signed, sealed, and dated by a professional engineer licensed in the
Commonwealth of Kentucky pursuant to KRS 322

The attached copies of the Plates (Plates 1 and 2) and the plan sheets in Appendices A, B,
and C have been signed, sealed and dated by a Professional Engineer licensed in

Kentucky. They are provided in Attachment 2,
RECEIVED
HECEIVE
Amec Foster Wheeler Environmeant & Infrastructure, Inc. 1 5
11003 Bluegrass Pkwy, Suite 630 N 201
Louisville. Kentucky 40298 JU 9
Tel (502} 267-0700
Fax (502) 267-5900 DIVIS:0N OF WASTE WANAGERENT
amecfw.com S50LID WASTE BRANS.




Response to Sitewide Groundwater Remedial Action Pian NOD No.
1
E.W. Brown Generating Station 19 June 2015

3. Provide a narrative depicting a concrete pouring schedule for the cut-off wall including, at a
minimum, anticipated daily pour quantities and location of cold seams.

A total of approximately 168 cubic yards {cy} of concrete is required for the cut-off wail
with approximately 56 cy for the foundation/footing and 112 cy for the wall.

Please note that the “contractor’s approach {means and methods)” may differ from the
“engineers approach” described herein, i.e. the order of the wall segments placed could
be different or the construction of the foundation may be completed in segments similar
to the wall construction segments.

It is possibie that the entire footing for the wall, or a total of 56 cy of concrete piaced
(approximately 6 or 7 truckloads), can be poured in one day (or multipie days). Foilowing
approximately 12 hours of cure time for the foundation concrete to allow worker access,
the forms and reinforcement for the walls would be installed. As indicated on the cut-off
wall drawings, a cold joini is located between the footing and each wall segment which
inctudes a water stop and development reinforcement extending from the footing into the
wall segment. The cut-off wall will be constructed in 6 segments of varying wall heights
with the highest segment at the middle of the wall alignment and five segments with
reducing wall height towards each end of the wall (south and north wall legs). Expansion
and control joints for the wall are located between wall segments as shown on the
drawings and would be the location for cold joints. It is anticipated that the concrete for
the walls wiil be placed in lifis at an approximate maximum rate 3 {o 4 feet per hour to
minimize locading of the wall forms but still provide fresh concrete between subsequent
lifts. It is expected that wall Segment 1 wouid be poured first in a single day requiring a
total of 66 cy of concrete placed. An expansion joint is located between Segment 1 (middle
segment) and each adjacent south and north wall leg Segment 2, which includes a water
stop and dowel bars to maintain wall alignment. It is anticipated wall Segments 2 and 3 on
both sides of Segment 1 would also be placed in a single day requiring a total of 34 cy of
concrete placed. A control jointis located at the end of each Segment 3 between the next
wail segment {(Segment 4 on the south leg of the wall and Segment § on the north leg of
the wall) which includes a water stop and development reinforcement extending between
adjacent wall segments. Finally, wall Segments 4, §, and 6 would be placed in a single day
requiring a total of 22 cy of concrete placed.

4. Please specify the methods and instruments that will be used to monitor for potential slope
movement on the ash pond dam during cul-off wall construction.

The downstream slope of the existing ash pond east embankment {Main Pond Dam)
inciudes two benches. The upper bench includes a monitoring system that consists of a
series of monuments which can detect both vertical and horizontal movement. We intend
to instail similar monuments on the lower bench which is in close proximity to the
proposed cut-off wall and seepage collection system

Using this type of system allows the horizontal movement to be detected by line-of-sight
without the use of optical assistance. Horizontal and vertical movement can also be

detected using standard surveying equipment: level, level rod and measuring tape. This
system allows monitoring of each monument compared to the adjacent monument.
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Monitoring will be conducted on both benches weekly throughout the construction
process and for one month following compietion on the seepage collection system.

Note: The monitoring system is shown as slide #18 on the PowerPoint presentation
provided in Attachment 4.

5. Provide a slope stability analysis for the existing ash pond dam during and following
construction of the cut-off wall.

AMEC Foster Wheeler has analyzed the stability of the main pond east embankment using
the computer software Geolsiope for both the “during construction” phase and post-
construction phase. We used the geotechnical parameters for each embankment layer
from the original design work done in 1980s by FMSM (now Stantec). The farget factors of
safety were obtained from “Guidelines for ithe Geotechnical Investigaiion and Analysis of
Existing Earth Dams” by the Kentucky Division of Water (DOW). AMEC Foster Wheeler
analyzed the embankment for the foliowing conditions:

Total Stress;

Effective Stress;

Effective Stress with Seismic Load;

Effective Stress with Seismic Load and Flooded Toe; and,
Effective Stress and Rapid Drawdown of Flood Event.

In summary ali analyses, except for the short-term exposure of the maximum cut-slope,

are ahove Target Factors of Safety, and the short-term exposure has a factor of safety of
at-least 1.252. More detailed information on the stability analyses, including search arrays,
soil parameters, slope geometry and minimum Factors of Safety, is contained in the
PowerPoint presentation provided in Attachment 4.

6. Section 2.3.2: Clarify that, in the luture, any leachate disposal or management facilities
change from those currently permitted shall require a permit modification per 401 KAR 45:040,
Section 3.

KU understands that future changes in leachate disposal or management facilities, from
those specified in the approved Special Waste Landfill Permit, will require a permit
modification per 401 KAR 45:040, Section 4. This clarification has been added to the
corrected pages in Attachment 2.

7. Section 4.4.1: Provide a timeline for when the entire main ash pond's surface will be covered
by the clay-mix soil cover (plan indicates two-thirds of the surface is currently covered).

The entire surface of the Main Ash Pond will be covered with a clay-mix soil layer by
December 2016. This is consistent with Section 6.4.1 of the Sitewide Groundwater
Remedial Action Pian, as well as the Impiementation Schedule contained in the Main Ash
Pond Closure Plan (AMEC, 25 April 2015), submitted prior to issuance of Solid Waste
Permit # SW08400010. This clarification has been added to Page 4-4 (Attachment 2).
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Closing

If you have any questions regarding this submiital, please do not hesitate to contact Jeff Heun of
LG&E-KU at (859} 367-1275.

Sincerely,
Amec Foster Wheeler Environment & Infrastructure, Inc.

bl - N

Nicholas G. Schmitt, P.E. Alison L. Dunn, P.G.
Senior Principal Engineer Associate Hydrogeologist

Attachments

Attachment 1 — Certification Statement
Attachment 2 — Replacement Text Pages
Attachment 3 — Stamped Plan Sheets
Attachment 4 — Dam Stability Analysis

cC: Lindsey Briggs, P.E., DWM - Solid Waste Branch
Jeffrey S. Fraley, KU
Jeffrey B. Heun, LG&E-KU
W. Pauf Puckett, LG&E-KU
Kathleen D. Regan, Amec Foster Wheeler
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CERTIFICATION

“I certify under penalty of law that this document and all attachments were prepared under
my direction or supervision in accordance with a system designed to assure that qualified
personnel properly gathered and evaluated the information submitted. Based on my inquiry of the
person or persons directly responsibie for gathering the information, the information submitted is, to
the best of my knowledge and belief, true, accurate, and complete, | armn aware thai there are
significant penalties for submitted faise information, including the possibility of fine or imprisonment
for such violations.”

@/7‘6‘7 /5’{ 7%@/&:7/ &l ‘?’/ 2oy

Original Signature of Respdnsible Official Date
Jeffrey S. Fraley General Manager — E.W. Brown
Typed Name of Responsible Ofiicial Title
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220 West Main Street
PO Box 32040
[ooisyille, KY 40232

March 26. 2015

Kentucky Division of Wastc Management
Solid Waste Branch. Second Floor

200 Fair Oaks Lane

Irankfort. Kentucky 40601

(502) 564-6716

Attention: Mr. Danny Anderson, P L. - Manager, Solid Waste Branch
Suhject:  Site-wide Groundwater Remedial Action Plan

Kentucky Utilities - E.W. Brown Generating Station \_’ ) - M#" ___ .
Al #3148/Application ID ARM20150001 e !

[
1
1
Dear Mr. Anderson; \

This letier was prepared in response to the Administrative Notice of Deficiency #1, dated March
19, 2015 which identified two items that were necessary before the application could be deemed
administratively complete. Lach of two items is restated below, in italics, followed by Kentucky
Utilities Company’s (KU's) rcsponse.

1. Pursuant to 401 KAR 45:230, Section 2(1)(f)(7), please submit the §500 filing fee by
providing a check made payuble to the Kentucky State Treasurer.

A check, prepared as described, is enclosed with this document.

2. Page iii of the submittal lisis the mailing address for the Permittee as 815 Dix Dam
Road, [Harrodsburg, KY 40330; our records indicated the P O Box used above,

The permillee mailing information was inadvertently mixed with the facility address. Please
mainlain the mailing address for the permittee as described in the correspondence and as listed
below:

Kentucky Utilities Company

220 W. Main Street, P.O, Box 32010

Louisville, KY 40232



Please contact me at (502) 627-2940 if you have any questions or need additional information
regarding this document.

Sinccrely.

. /2l i

W. Paul Puckett, P.E.
Sentor Engineer, Environmental Affairs Department.

Enclosurec:
Check #88567 for $500, payable to “KY Statc reasurer”™

Ce: Jelfrey S. Fraley-General Manager, E.W. Brown Generating Station
Jeff [leun — Manager of Major Capital Projects, Project Enginecring
Alison L., Dunn, P.G. — Scnior Project Manager, AMEC
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Mr. W. Paul Puckett

Kentucky Utilities Company

815 Dix Dam Road
Harrodsburg, KY 40330

Subject: Sitewide Groundwater Remedial Action Plan
E.W. Brown Generating Station
Mercer County, Kenfucky
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Bivis:on of W astr. m, .
Agency Interest #3148, Activity 1D No. AIN20120001 Soie Wasto pange ™ |

Project No, 567530023

Dear Mr. Puckett:

Amec Foster Wheeler Environment and Infrastructure, Inc. (Amec Foster Wheeler} has
prepared this Groundwater Remedial Action Plan for submittal to the Kentucky Department for
Environmental Protection, Division of Waste Management (DWM) on behalf of Kentucky Utilities

Company (KU).

Piease contact Alison Dunn if you have any questions about this document.

Sincerely,

Amec Foster Wheeler Environment & Infrastructure, Inc.

/J/&\, L D

Alison L. Dunn, P.G.

Hydrogeologist / Associate Project Manager

B8509-566-3726
Alison. Dunn@amecfy.com

KeckSSuaan IS

Kathleen D. Regan, P.E.

Associate Engineer
859-566-3724
Rathleen. Reganibamecfv.com

cc: Nicholas G. Schmitt, P.E., Amec Foster Wheeler



amec
foster
wheeler

SITEWIDE GROUNDWATER
REMEDIAL ACTION PLAN

E.W. BROWN GENERATING STATION

MERCER COUNTY, KENTUCKY
AGENCY INTEREST #3148

27 February 2015

Prepared For:
! Kenfucky
Utilities

B Y s Company
Generation Senvices

SCAMNNE
Kentucky Utilities Company ,-____*MD

815 Dix Dam Road o
Harrodsburg, KY 40330 HAR '3 ?ﬂiﬁ‘l

Q0

S

Prepared By:
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1.0 INTRODUCTION

This section reviews the site history, regulatory background and general objectives for the
proposed remedial action plan.

1.1  SITE LOCATION

The Kentucky Utilities Company (KU) E.W. Brown Generating Station (*plant”) is located in the
southern portion of the Inner Bluegrass region, on the east edge of Mercer County,
approximately 3.8 miles northeast of the city of Burgin. The area is relatively remote, with
limited access to transportation, other than rail (Figure 1).

1.2 SITE HISTORY

The E.W. Brown Generating Station is located on the west side of the Dix River next to a
hydroelectric dam {Dix Dam) built by KU in the 1920s. A coal-fired generating plant {currently
consisting of three units) has been operated at the site since the 1950s, and more recently a
combustion turbine (CT} generating plant (consisting of seven CT units that can be fueled by
either fuel oil or natural gas) has been added to the Station to meet peak demands.

The plant has handled coal and generated coal ash and CCR since coal combustion began in
the 1950s. Historically, CCR consisted primarily of bottom ash and fly ash generated from coal
combustion. Beginning in 2009, gypsum began to be produced from scrubbers installed to
remove sulfur from the plant's air emissions. Up until the present, ash produced from coal
combustion has been transported by water flow (sluicing) to settling ponds. The first pond,
referred to as the Main Ash Pond, or Main Pond, was located directly south of the Generating
Station. As the Main Pond filled, it was expanded twice, in 1973 and 19889, to its current surface
area (approximately 114 acres). The volume of CCR contained in the Main Pond is estimated
to be approximately 6 miflion cubic yards. In the 2000s, a second pond {referred to as the
Auxiliary Pond) was constructed as a temporary settling pond unti! the Main Pond could be
expanded again. In late 2008, the Main Pond was taken out of service, and the sluicing
operation was switched to the Auxiliary Pond. The Auxiliary Pond, as currently constructed, is
expected to be full by 2019.

Storage of CCR over time has occupied a large portion of the available property, and is
currently constrained within the property boundaries. However, because the surrounding area
is rural (agricultural and recreational}, further expansion of the plant area is considered
undesirable. Therefore, consiruction of a special waste landfili over the top of the Main Pond
was proposed, as a long-term disposal facility for CCR (including bottom ash, fly ash and
gypsum) generated by the plant. A CCR treatment area, where future CCR materials will be
dried and conditioned prior to landfilling, is also being constructed adjacent to the landfill, on the
northeast corner of the Main Pond.

1-1
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1.3 REGULATORY BACKGROUND

In 2011, KU began the application process for a permit for a Special Waste Landfill for disposai
of CCR at the E.W. Brown Generating Station, to be constructed over the top of the former CCR
disposal unit referred to as the Main Pond. The application was made to the Kentucky
Department for Environmental Protection (KDEP} Division of Waste Management (DWM).

Groundwater monitoring began in 2011 in support of the application for the new landfill, and
continued after that for baseline and assessment purposes. The monitoring identified water
guality impacts in springs and drains discharging in the vicinity of the Main Pond, as well as
other springs on or near the plant property. A Groundwater Assessment Plan (GWAP) was
submitted to the DWM in late 2012, and approved by letter on May 1, 2013. A Groundwater
Assessment Report (GWAR), which included a comprehensive review of the groundwater data
collected through early 2013, was submitted to the DWM on September 30, 2013. A Technical
Notice of Deficiency (NOD#1) on the GWAR was issued by the DWM on June 3, 2014. In a
subsequent meeting and in a written response to the GWAR NOD#1 (dated August 12, 2014},
KU agreed that additional groundwater data would be collected for supplemental assessment
purposes., A Groundwater Assessment Report Update (GWAR Update} is currently in
preparation, and will include the data collected in the interim,

The DWM issued a permit (SW08400010) to construct the new landfil on July 30, 2014, and
construction of the landfill is currently on-going. A condition of the permit was that a Sitewide
Groundwater Remedial Action Plan (GW-RAP) be submitted and approved by DWM prior to the
issuance of an operating permit for the new Special Waste Landfill. This document has been
prepared to fulfill that condition.

1.4 OBJECTIVES

The purpose of this GW-RAP is to comply with the landfill permit condition requiring a Remedial
Action Plan, including the regulation referenced therein, 401 KAR 45160 (Swurface and
groundwater moniforing and corrective action for special waste sites or facifities). Specificaily,
the requirements for a Remedial Action Plan are described in 401 KAR 45:160, Section 5(9) and
include:

¢ The specific methods to be used to abate groundwater contamination from the facility;

¢ The specific methods {0 be used to prevent further groundwater contamination; and

« The means used to restore or replace public or private water supplies affected by
contamination from the facility.

This last requirement is not applicable to the E.W. Brown plant, because no public or private
drinking water supplies have been found to be affected by plant activities. Therefore, this
document focuses on describing the means for abating and preventing impacts to groundwater
from the plant's activities.

1-2



E.W. Brown Generating Station, Mercer Counly, Kentucky (ARt 3148) 27 February 2015
Project No. 567530023 Sitewide Groundwaler Remedial Action Flan

1.5 REPORT ORGANIZATION

This Remedial Action plan is divided into seven sections. After the introduction, Section 2
discusses Site Background, including the physical setting, conceptual site mode! and changes
in operating process that are affecting surface and groundwater flows at the site. Section 3
presents the objectives for the planned remedial actions for groundwater sitewide. A discussion
of Interim Remedial Measures (measures already conducted or underway at the site) is
presented in Section 4. The methodologies proposed to evaluate the effectiveness of the IRMs
and evaluation of subsequent remedial measures are presented in Section 5. The
Implementation Schedule and References are presented in Sections 6 and 7, respectively.
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2.0 SITE BACKGROUND
2.1 PHYSICAL SETTING

A detailed description of the physical setting of the E.W. Brown Station has been provided
previously in the GWAR (AMEC, September 2013). Selected information from that document is
summarized below.

21.1 Topography and Local Drainage

The Dix River above Dix Dam forms Herrington Lake, extending approximately 35 miles to the
south. The water level in Hemington Lake fluctuates between elevations of 715 and 760 feet.
The E. W. Brown Generating Station and the associated CCR ponds are located on the west
side of Herrington Lake, just upstream of Dix Dam.

The CCR ponds (The Main Pond and the Auxiliary Pond) are located adjacent to (and east of) a
north-south topographic divide that separates the Dix River valley from the valley of Cedar
Branch to the west (Figure 1). In the vicinity of the site, the highest elevations along the
topographic divide are on the order of 920 feet. Due to rock removal for construction, typical
elevations along the divide in the vicinity of the CCR ponds are approximately 900 ft. Cedar
Branch, to the west of the divide, is a smaller stream than Dix River and flows north and
approximately parallel to the Dix River. Both streams flow into the Kentucky River
approximately 2 miles north of the plant, and less than a half-mile apart from each other, at an
elevation of approximately 515 feet. A small portion of the E.W. Brown property drains to Cedar
Branch. Most of the property (including the CCR ponds) drains to Herrington Lake just above
Dix Dam. Plate 1 is a regional map showing the property and the surrounding areas included in
hydrologic studies of the site. Plate 2 is a cioser view of the CCR ponds and the drainage
features immediately surrounding them.

The Main Pond {which has been inactive since late 2008} is located in a former tributary valley
of the Dix River, approximately 2,000 feet upstream of Dix Dam. The bottom of the tributary
valley, which was flooded by the damming of Dix River, is referred to as Curds Inlet. The
tributary valley immediately to the scuth of the valley occupied by the Main Pond, is occupied by
the Auxiliary Pond. The stream flowing through the bottom of this valley (below the Auxiliary
Pond) is referred to as HQ Stream. It discharges to a smaller inlet referred to as HQ Inlet.
Curds and HQ Inlets meet and flow together inte Herrington Lake.

CCR in the Main Pond was built up over several decades, beginning in the late 1850s, through
a series of successively higher embankments using both upstream and downstream
construction. The maximum thickness of the ash, in the deepest part of the tributary valley, is
estimated to be 120 to 130 feet. The Auxiliary Pond has been in operation since late 2008, and
has been expanded once. The crest elevation of the current embankments containing both CCR
ponds is approximately 800 feet (close to the watershed divide elevation). The surface of the
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existing CCR in the Main Pond is dry, and slopes from approximately 890 to 880 feet, from west
to east and then south, draining to a spiliway (referred to as the “old riser”) in the southeast
corner of the Main Pond. The maximum operating surface elevation of the water in the Auxiliary
Pond is 894 (approximately 150 feet above the level of Herrington Lake).

The land immediately east of the CCR ponds siopes eastward toward Lake Herrington, from
elevations of approximately 850 feet to the lake level. Drainage in this area includes:

» The ditch receiving discharge from the old riser in the Main Pond (the former Main Pond
Principal Spillway), which flows north and then east to the plant's discharge Station 001,
monitored under the Division of Water (DOW) Kentucky Pollutant Discharge Elimination
System (KPDES) program.

e The principal discharge line from the Auxiliary Pond (the active sluice pond), consisting
of a buried pipeline that runs east and then north to a headwall where it joins the Main
Pond spillway ditch just above KPDES 001. The water monitored at KFDES 001 flows
into Curds Inlet.

» A stream running parallel to the Auxiliary Pond discharge pipeline, which was
constructed for mitigation purposes, as replacement for the stream valley occupied by
the Auxiliary Pond. This stream also services as the emergency overflow spillway for
the Auxiliary Pond. This stream runs north and discharges to a rock quarry (referred to
as Old Quarry or East Quarry}. The East Quarry discharges to the KPDES 001 channel
just downstream of the KPDES 001 monitoring point.

= HQ stream, which receives under-drainage from the valley underlying the Auxiliary
Pond, and flows east to Herrington Lake, discharging into HQ [niet.

2.1.2 Geology and Groundwater

The ftributary valleys occupied by the CCR ponds are incised through limestone, shale and
dolomite of the Middle Ordovician Lexington Limestone formation, and into the underlying High
Bridge Group. The geology of the site is illustrated on the map provided with this report as
Figure 2.

Existing CCR in the Main Pond overlies (from bottom to top) the Tyrone Formation (the
uppermost formation in the High Bridge Group), the Curdsville/Logana Member, and the lower
section of the Grier Member of the Lexington Limestone. Generally a relatively thin (less than 5
feet) veneer of clay residuum is present locally over bedrock. However, the areas surrounding
the Main Pond and the Auxiliary Pond have been significantly altered by removal of overburden
and rock, and placement of man-made rock fill.

Groundwater flow at the site occurs primarily in bedrock, through a relatively shallow system of
fractures and poorly to moderately well developed solution channels, generally following
topographic gradients. Extensive hydrogeologic characterization activities were performed in
2011 and 2012, relying primarily on dye tracing, to confirm groundwater flow paths. These
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investigations and assessment resuits were documented in the GWAR {(AMEC, September
2013). Many of the springs identified in both the Dix River and Cedar Branch watersheds,
monitored in the dye trace studies, occur between elevations of 835 feet and 810 feet, and
appear to emerge in the upper Tyrone, just below the contact with the overlying Curdsville
Member of the Lexington Limestone, most likely due to the presence of bentonite beds in this
horizon. Bedrock above this level is assumed to be seasonally dry and only intermittently
saturated, with localized flow occurring from recharge into fractures and conduits. Some of the
monitored “springs” at the site occur deeper in the Tyrone, at elevations closer to perennial or
frequently flowing surface drainage. The discharges into Curds Inlet, at the toe of the Main Pond
eastern embankment, emerge at an elevation of about 750 feet, and are assumed to be
comprised of discharge from the embankment seepage collection system, mixed with
groundwater discharge from bedrock.

Groundwater flow through the watershed containing the active and inactive CCR ponds has
been confirmed to emerge in springs east of the CCR ponds, in ditches or streams or directly
into inlets leading to Herrington Lake. Curds and H( Inlets receive the groundwater discharges
from the area of the CCR ponds, as well as the plant's surface water discharges permitted
through the KPDES program. A surface water divide occurs immediately west of the CCR
ponds, between the watershed containing the CCR ponds and the Cedar Branch watershed to
the west. Dye tracing has confirmed that a groundwater divide is coincident with this surface
water divide, and that groundwater does not flow west into the Cedar Branch watershed from
' the area of the CCR ponds.

2.1.3 Surface Water Hydrology

Herrington Lake has a surface area of 4.6 square miles {mi®), a volume of 254,000 acre-ft, a
length of 35 mi (at full pool), and mean and maximum depths of 78 ft and 250 ft, respectively.
Currently KU manages the pool of Herrington Lake so that the base level is set to 725 feet in
winter, and 740 feet in summer. In response to precipitation events, the lake level fluctuates
higher (occasionally over 750 feet, the bottom level of the spill gates in Dix Dam) for limited
periods of time, usually in spring. The 100-year flood elevation shown on Federal Emergency
Management Agency (FEMA) mapping of the lake is 760 feet.

The U.S. Environmental Protection Agency (U.S.EPA, 1977) estimated the mean flow through
Herrington Lake to be 593 cubic feet per second (cfs). The United States Geologic Survey
{USGS, Crain and others, 2000) reported the mean annual discharges for Dix River in 1995 and
1996 were 442 and 581 cfs, respectively, and estimated that average annual runoff in the
watershed ranges from 18 to 20 inches. Under low flow conditions, the flow out of Herrington
Lake occurs as seepage through Dix Dam. Minimum seepage rates provided by KU for the 10-
year period from 2000 through 2009 ranged from less than 10 to 46 cfs, and averaged 22 cfs.

Although most of the property occupied by the EW. Brown Generating Station drains to
Herrington Lake, a portion of the property drains to Cedar Branch, which flows approximately
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parallel to the Dix River in the next watershed to the west. The Cedar Branch watershed is 4.1
mi® in surface area. Cedar Branch flows into the Kentucky River at Shakers Landing. Flows
measured by Amec Foster Wheeler at the mouth of Dix River just above its confluence with the
Kentucky River, in the spring and summer months of 2011 and 2012, ranged from zero to
greater than 25 cfs. Both the Dix River and Cedar Branch flow into the Kentucky River just
upstream of Lock 7, less than a half-mile apart from each other. The historic High Bridge (a
steel railroad bridge) crosses the Kentucky River Palisades between the mouths of Dix River
and Cedar Branch. Under low flow conditions, the flow in the Kentucky River at Lock 7 is on the
order of 60 cfs.

2.2 CONCEPTUAL SITE MODEL

Water circulating through the site is influenced by surface water used for cooling, water-borne
transport of CCR, infiltration, seepage, and surface water discharges. The following
subsections present the overall site water balance, followed by a discussion of groundwater flow
across the site.

2.21 Groundwater Flow

A generalized conceptual model of groundwater flow in the vicinity of the CCR ponds has been
developed from the results of dye trace studies performed in 2011 and 2012, along with a
comparison of water elevations at springs and streams to piezometric elevations. The findings
are discussed in detail in the GWAR, and are summarized below. Locations are shown on
Plates 1 and 2.

At the time of the dye injections in 2011 and 2012, the Auxiliary Pond was already being used
as the active sluice pond for CCR at the plant. Use of the Main Pond for sluice water had been
discontinued, and grading of the surface had been initiated to prevent standing water from
accumulating. As a result, the CCR in the Main Pond had been partially drained. The CCR in
the Main Pond was deposited between elevations of about 770 and 890 feet, with minimal
separation from the underlying bedrock. Data collected to date indicates that the CCR in the
Main Pond is still saturated in its bottom sections (just above bedrock), and is mostly
unsaturated in the upper sections, with some thin saturated, discontinuous lenses {perched
zones) occurring above the saturated zone.

In the dye trace studies,, dyes were injected into surface or near-surface bedrock features close
to the edge of the Main Pond, at elevations of 868 to 885 feet above NAVDS8. One dye was
injected into the Main Pond CCR in its bottom section, but was never recovered. The monitored
springs emerge at elevations between 746 and 828 feet. Many of the springs identified in both
the Dix River and Cedar Branch watersheds occur between elevations of 835 feet and 810 feet,
and appear to emerge in the upper Tyrone. Some springs occur deeper in the Tyrone, at
elevations closer to perennial or frequently flowing surface drainage.
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The springs in the Dix River watershed immediately downgradient of the CCR ponds include:

* The discharges at the toe of the Main Pond embankment (Dam Toe, including CH-040,
CH-041 and CH-042), emerging at elevations of 752 to 754 feet. Estimates of combined
fiow at the toe of the Main Pond embankment range from 20 to 300 gpm, or 0.03 to 0.4
mad.

¢ Ditch Spring (CH-044) and Beaver Dam Cave Spring (CH-045), discharging to the Main
Pond outfall ditch above and south of Curds Inlet, at elevations between 820 and 827
feet. The combined fiows measured in Ditch Spring and Beaver Dam Cave Spring
range from 8 to 155 gpm, or 0.01 and 0.2 mgd.

» Briar Patch (CH-057) and HQ (CH-046) Springs discharging to HQ Inlet via HQ Stream.
Combined flows from these springs range from 400 to 3,000 gpm (0.6 to 4 mgd).

These springs east of the CCR ponds did not go dry during the 2011-2012 study period, even
during the very dry summer months of 2012, This is most likely due to a combination of ongoing
drainage from the CCR in the Main Pond, which is still saturated to higher levels than the
underlying bedrock, and possible leakage from the Auxiliary Pond discharge pipeline (discussed
in more detail below, in Section 4.3).

By contrast, in dry conditions, natural recharge is insufficient to maintain flow in bedrock above
the lake level to the north, south and west. Although they go dry on a seasonal basis, in wet
conditions, flows from the springs to the west and the north (which include Stonewall Spring,
Railroad Spring, and the Webb Spring Complex) range up to 200 gpm (0.3 mgd). The springs
to the south (Rockhouse, Hardin and Hardin 2) were only monitored for a short period during a
relatively dry year, and a representative range of flows is not yet available for these springs.

it has been concluded in previous reports that groundwater flow in bedrock above the level of
Herrington Lake under natural conditions is localized in relatively shallow conduit systems that
closely follow topographic gradients. The fiow is intermittent, tending to dry up in prolonged
periods with no recharge. The CCR in the Main Pond, which is saturated in its lower section,
acts as a reservoir and potential source of recharge to groundwater in the underlying bedrock,
which ultimately flows to Herrington Lake. The Auxiliary Pond discharge pipeline has recently
been identified as another potential source of recharge to the groundwater flow system east of
the CCR ponds, to be addressed in the planned remedial actions. West of the divide, dye
tracing results indicate there is little potential for groundwater from the area of the CCR ponds to
reach Cedar Branch,

2.2.2 Constituents of Interest (COls)
The GWAR (AMEC, September 2013) contains a comprehensive review of the groundwater

quality data collected through early 2013. The full water quality characterization list required by
DWM Solid Waste regulations and guidance for sampling groundwater in the vicinity of coal ash
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landfills (as specified in specified in 401 KAR 45:160, Section 7.2 (a), plus boron) contains 23
parameters, including 5 indicator parameters (pH, SC, COD, TOC and TDS) and 18 individual
inorganic elements and compounds, mostly metals. Samples were collected over multiple
sampling rounds in 2011, 2012 and early 2013 from 12 springs in the vicinity of the site,
including three springs designated as background springs, seven springs and seeps identified
by dye tracing as being downgradient from the Main Pond, and two additional springs to the
north and northwest. More limited sampling was performed of various surface water bodies,
including Herrington Lake, Cedar Branch, and their tributaries.

The data from the three designated background springs {(Stonewall Spring, Rockhouse Spring
and Hardin Spring) were pooled and used to develop local background concentrations for the
parameters without reguiatory MCLs. The data from the other nine springs (including the seven
downgradient springs) were compared either to the regulatory MCLs (if available) or to the local
background concentrations.

An initial risk assessment was performed as part of the GWAR to further evaluate the potential
impacts associated with specific elements or compounds. The conclusions drawn from the
groundwater characterization and risk assessment studies performed to date are summarized
as follows:

» Based on review of the 23 parameters required to be monitored in groundwater, 13
parameters were identified as having multiple exceedances in more than one spring.
They inciuded three indicator parameters (SC, TDS and COD), and ten specific
elements or compounds (arsenic, boron, calcium, chioride, iron, magnesium, nicke!,
potassium, sodium and suifate). These specific elements and compounds, referred to
as constituents of interest, were carried through to the preliminary risk assessment. Ten
parameters (including two indicator parameters and eight specific elements or
compounds) were eliminated; however, the DWM has requested that selenium and lead
be added back to the list of CQls and addressed in future risk assessments for the site.
The list of COls for the site, therefore, includes 12 specific elements and compounds:
arsenic, boron, calcium, chloride, iron, lead, magnesium, nickel, potassium, selenium,
sodium and sulfate

« The potable water use pathway is not a complete pathway for the site, since no users of
potentially impacted groundwater for potable supply have been identified. The intake
for the Harrodsburg Water Piant is downstream of the E.W. Brown Generating Station,
but records indicate that the treated water from the plant is not impacted by the COils
associated with CCRs.

» Of the 10 COIs evaluated in the initial risk assessment (not including lead and
seleniumy}, five (calcium, chioride, nickel, potassium, and sodium} were found to pose no
significant risk to human health or aquatic organisms at the concentrations detected in
groundwater, based on comparison to risk-based screening levels,

+« Two more COls (boron and magnesium) have had only minor/infrequent exceedances
of risk-based screening levels, and are not considered to be constituents of concern
with regard to human health or aquatic organisms.
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Arsenic and iron are the COls most directly associated with coal ash in the CCR ponds,
and primarily the (inactive} Main Pond. Arsenic is an identified carcinogen, and has
very low risk-based screening levels. As such, it is the risk driver for the discharges
from the site. However, the risk-based screening levels for arsenic were derived by
USEPA based on dissoived (not total) metals in the water column, using data for the
most toxic (trivalent) form of arsenic. Biomonitoring (WET testing) of the discharge from
the active CCR Pond (KPDES 001, the discharge from the Auxiliary Pond} since 2009
has shown no significant toxicity of the discharge, even though it contains
concentrations of arsenic at similar levels to the impacted groundwater springs. These
results indicate that the form of arsenic (as well as the other metals) contained in the
discharges from the site’'s CCR is either not bioavailable in significant amounts, or not
bioavailable in the dissoived and toxic form on which the water quality criteria are
based.

Sulfate appears to be associated with gypsum (calcium sulfate) handling in the Gypsum
Processing Plant (located west of the divide in the Cedar Branch watershed) and in the
CCR ponds. It is not considered a constituent of concern with regard to human health.
However, sulfate has been found to exceed ecological screening levels for agquatic
organisms in two locations: in the springs discharging to Herrington Lake via HQ Inlet
southeast of the (inactive) Main Pond and east of the (active) Auxiliary Pond, and in
Railroad Spring to the northwest of the Main Pond, which discharges into the Cedar
Branch watershed. Gypsum is relatively soluble, and there appears to be enough
attenuation capacity (pnmarily from dilution) in both locations to reduce the
concentrations below screening levels within a short distance of these discharges.
However, continued monitoring was recommended in the GWAR, and inteim remedial
actions (described in this Plan) are in process to address sulfate impacts.

2.2.3 Potential Source Areas

Review of the groundwater data included in the GWAR indicated that the distribution pattern
was different for some of the COls than others, as follows:

The highest concentrations of arsenic and iron were measured in samples from the
springs east of the (inactive) Main Pond that discharge inte Curds Inlet (Dam Toe Right,
Ditch Spring, and Beaver Dam Cave Spring). Arsenic was also detected in the springs
discharging to HQ inlet (Briar Patch and HQ Springs), but at lower concentrations, and
iron was not found to exceed background in those springs.

Concentrations of calcium, chloride, magnesium and sulfate were generally higher in
the springs discharging to HQ Inlet (Briar Patch Spring and HQ Spring) than in the
springs discharging to Curds inlet. Concentrations of these parameters were also
elevated in Railroad Spring, northwest of the Main Pond, which flows into the Cedar
Branch watershed.

Boron, potassium and sodium tended to be distributed fairly consistently between the
springs east of the CCR ponds and Railroad Spring to the northwest. It should be noted
that, while elevated relative to background, these elements have had only few or no
exceedances of the risk-based criteria derived in the initial risk assessment.
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s The Webb Spring Complex, located north of the CCR ponds and discharging to Dix
River downstream of Dix Dam, tended to have lower concentrations and significantly
fewer exceedances than the other springs in the assessment. A direct connection
between this spring complex and activities at the E.W. Brown Station to the south has
not been established.

Based on the distribution of CO! exceedances in groundwater and understanding of
groundwater flowpaths developed from the GWAR, KU identified severai potential source areas
to be addressed in the GW-RAP. These were:

s+ The Gypsum Processing Plant (GPP), located northwest of the Main Pond, to the west
of the divide between the Dix River and Cedar Branch watersheds.

» The West Quarry {(also known as Quarry 2 & 3). This series of quarries was excavated
along the ridge at the watershed divide, on the west side of the Main Pond, and was
used as a source of rock for construction of the Auxiliary Pond. The West Quarry is not
considered to be a source of groundwater impacts, but is a collection point for surface
runoff and a potential source of recharge to the groundwater flow system.

o The discharge pipeline for the Auxiliary Pond, the pond that is currently the active sluice
pond for CCR at the site.

» The Main Pond, specifically the existing CCR deposited in an unlined basin behind the
cross-vailey (eastern} embankment.

The interim remedial measures described below in Section 4.0 were developed specifically to
begin addressing these potential source areas.

2.2.4 Potential Receptors and Exposure Routes

The GWAR (AMEC, September 2013} included an initial risk assessment evaluating potential
impacts associated with specific elements or compounds. The GWAR referenced a Water User
Survey performed as part of the Landfill Application in the summer of 2011. As part of that
effort, no potable water users were identified that could potentially be impacted by the
groundwater discharges from the plant. Therefore, potential exposure pathways involving
drinking water and associated human health impacts are considered incomplete. The pathway
involving agricultural supply wells and springs, while potentially complete for the identified
receptors (livestock and feed crops), were considered limited or de minimus in comparison to
the pathways examined in the risk assessmenit {i.e., human and ecological exposure via surface
water). The human health exposure pathways that were considered potentially complete
involved recreational users of surface water. They included incidental ingestion and dermal
absorption during swimming, and ingestion of fish obtained from Herrington Lake downstream of
the discharges. The most sensitive non-human (ecological) receptors would be aquatic
populations in surface water.
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2.3 PROCESS MODIFICATIONS

The E.W. Brown Generating Station is a steam-electric power plant, generating electricity in part
from turbines driven by steam produced by coal-fired boilers. KU is currently implementing a
number of changes to process operations at the plant which will significantly reduce both the
amount of water moving through the site and the mass and concentrations of COis potentially
discharged into the environment. As a result, historical data and trends cannot be considered
good predictors for future groundwater and surface water quality, and ongoing monitoring will be
necessary to assess the new equilibrium that wiil be established once these changes have been
fully implemented. The most significant of these changes are briefly described below.

2.3.1 CCR Handling

Fiy ash is one of the residues generated in coai combustion, and comprises the fine particles
that rise with the flue gases. Ash that does not rise is called bottom ash. Both types of ash at
the E.W. Brown Station are currently transported by water flow to a settling pond. The Main
Ash Pond was used until 2008, when the sluicing operation was switched to the Auxiliary Pond.

KU is currently constructing a CCR Treatment (CCRT) area on the northeast corner of the Main
FPond, as part of a major reorganization of the facilities for handling CCR at the E.W. Brown
Generating Station. Fly ash from Unit #3 will be transported to the CCRT area without water
{(dry handling) via a pneumatic transfer system. Fly ash from Units 1 & 2 will be sluiced to the
Auxiliary Pond pending a decision on the remaining life of these units. At the same time, bottom
ash from ail three units will be siuiced to the CCRT area via a closed loop system {in which
water is re-used). Following construction of the new landfill, the only wastewater generated at
the plant will be from the flue gas desuifurization (FGD) system and the Units 1 & 2 fly ash
transport systems.

The modifications currently in process will significantly reduce the amount of contact between
water and CCR, and therefore reduce the mobilization of CCR constituents into water with the
potential to be discharged to the environment. The process of closing the Main Pond,
converting to dry CCR storage in that unit, and moving the sluice water transport system for
CCR to a lined unit, has already resulted in significant changes to the movement of water
through the site, and these changes will continue as water use is further reduced after the new
landfill goes into operation and a new hydraulic and geochemical equilibrium establishes itself.
The following points describe how the water flow through the Main Ash Pond has been altered
since 2008.

e The decision to landfill dry ash in the next phase of plant operation was taken in lieu of
expanding the Main Pond vertically, so that water sluicing of CCR at the site could be
minimized. The Auxiliary Pond was vertically expanded as a stop-gap measure, to serve

as interim storage until the landfiii couid be constructed and permitted.
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2.3 PROCESS MODIFICATIONS

The E.W. Brown Generating Station is a steam-electric power plant, generating electricity in part
from turbines driven by steam produced by coal-fired boilers. KU is currently implementing a
number of changes to process operations at the plant which will significantly reduce both the
amount of water moving through the site and the mass and concentrations of CQOls potentially
discharged into the environment. As a result, historical data and trends cannot be considered
good predictors for future groundwater and surface water quality, and ongoing monitoring will be
necessary to assess the new equilibrium that will be established once these changes have been
fully implemented. The most significant of these changes are briefly described below.

2.3.1 CCR Handling

Fly ash is one of the residues generated in coal combustion, and comprises the fine particles
that rise with the flue gases. Ash that does not rise is called bottom ash. Both types of ash at
the E.W. Brown Station are currently transported by water flow to a settling pond. The Main
Ash Pond was used until 2008, when the sluicing operation was switched to the Auxiliary Pond.

KU is currently constructing a CCR Treatment (CCRT) area on the northeast corner of the Main
Pond, as part of a major reorganization of the facilities for handling CCR at the E.W. Brown
Generating Station. Fly ash from Unit #3 will be transported tot eh CCRT area without water
{dry handling) via a pneumatic transfer system. Fly ash from Units 1 & 2 will be sluiced to the
Auxiliary Pond pending a decision on the remaining life of these units. At the same time, bottom
ash from all three units will be sluiced to the CCRT area via a closed loop system (in which
water is re-used). Following construction of the new landfill, the only wastewater generated at
the plantwill be from the flue gas desulfurization {(FGD) system and the Units 1 & 2 fly ash
transport systems.

The modifications currently in process will significantly reduce the amount of contact between
water and CCR, and therefore reduce the mobilization of CCR constituents into water with the
potential to be discharged to the environment. The process of closing the Main Pond,
converting to dry CCR storage in that unit, and moving the sluice water transport system for
CCR to a lined unit, has already resulted in significant changes to the movement of water
through the site, and these changes will continue as water use is further reduced after the new
landfill goes into operation and a new hydraulic and geochemical equilibrium establishes itself.
The following points describe how the water flow through the Main Ash Pond has been altered
since 2008.

» The decision to landfill dry ash in the next pha&&0f;
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« The Main Pond was taken out of service in tate 2008, and measures were taken at that
time to decant as much water as possible from the surface of the pond. As a result, the
ash deposits in the pond were aiready substantially dewatered (and therefore more
stable) when the landfill application was submitted in 2011, compared to the sluicing
phase of pond operation.

+ |n order to expedite the dewatering process, and to provide cover for dust control, the
CCR in the Main Pond were regraded and covered with soil over two thirds of the pond
surface between early 2012 and early 2073. Regrading and covering the surface of the
Main Pond reduced infiltration of precipitation through the existing CCR deposits,
resulting in additional dewatering (strengthening) of the deposits, and reduced circulation
through the deposits, thereby reducing associated leaching.

« In addition, during the regrading of the existing CCR and placement of the soil cover
over the southern two-thirds of the Main Pond, an underdrain system was instailed
(between the soil cover and the regraded CCR surface) to allow for rapid dissipation of
any pore pressures developed as a result of the load imposed by the new CCR landfili.
If needed, the underdrain system will also serve to promote long-term dewatering of the
CCR.

e As part of construction of the CCRT area, the landfill, and the associated ponds and
roads, the entire surface of the existing CCR in the Main Pond will be capped with low-
permeability materials, including a synthetic membrane under the landfill, and associated
ponds, ditches and roads, and hardscaping under the CCRT area. The result will be to
further limit and ultimately eliminate the potential infiitration of precipitation or surface
water into the existing CCR of the Main Pond.

¢« Some flow of natural groundwater through the existing CCR in the Main Pond is
expected to continue over time, as the natural flow of water that existed before the Pond
was filled with CCR continues into the buried valley. However, through the combination
of the actions described above, the balance of water through the Main Pond has been
significantly altered, and the total water content of the existing CCR is expected to
continue to subside over time.

2.3.2 Changing Regulatory Cenditions

The USEPA proposed new regulations on disposal of coal comhustion residuals from electric
utilities in June 2010, and issued its final rule on April 17, 2015. These new CCR regulations
become effective six months after the publication date.

The USEPA also released its proposed effluent limitation guidelines (ELGs) for the steam-
electric power generating point source category an 19 April 2013, and the dates for finalization
and implementation of those regulations are not yet established. The proposed ELGs are
designed to establish technology-based treatment standards for existing and new sources of
wastewater discharges from steam-electric power generating facilities, and to ensure that these
standards are consistent nationwide.

The proposed ELG rule proposes best available technology economically achievable (BAT)
effluent iimitations on various wastewater streams, and proposes specific effluent limits on
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« The Main Pond was taken out of service in late 2008, and measures were taken at that
time to decant as much water as possible from the surface of the pond. As a result, the
ash deposits in the pond were already substantially dewatered (and therefore more
stable)} when the landfill application was submitted in 2011, compared to the sluicing
phase of pond operation.

s In order to expedite the dewatering process, and to provide cover for dust control, the
CCR in the Main Pond were regraded and covered with soil over two thirds of the pond
surface between early 2012 and early 2013. Regrading and covering the surface of the
Main Pond reduced infiltration of precipitation through the existing CCR deposits,
resulting in additional dewatering (strengthening} of the deposits, and reduced circulation
through the deposits, thereby reducing associated leaching.

e in addition, during the regrading of the existing CCR and placement of the soil cover
over the southern two-thirds of the Main Pond, an underdrain system was instalied
(between the soil cover and the regraded CCR surface) to allow for rapid dissipation of
any pore pressures developed as a result of the load imposed by the new CCR landfill.
If needed, the underdrain system will also serve to promote long-term dewatering of the
CCR.

+ As part of construction of the CCRT area, the landfill, and the associated ponds and
roads, the entire surface of the existing CCR in the Main Pond will be capped with low-
permeability materials, including a synthetic membrane under the landfill, and associated
ponds, ditches and roads, and hardscaping under the CCRT area. The resuit will be to
further limit and ultimately eliminate the potential |nf|ltrat|on of premp_lt__t_an or surface

water into the existing CCR of the Main Pond. ._.- I 1
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The USEPA proposed new regulations on disposal of coaﬂ ge?éﬁf)ustlon res:duaiL s ftbm electric

utifities in June 2010, and issued is final rule (in pre-publica on) in December 2011:?’ hese new

CCR regulations are expected to be published in the Fedéral-Register-tiéarly 2015, and to

become effective six months after the publication date.

The USEPA also released its proposed effluent limitation guidelines (ELGs) for the steam-
electric power generating point source category on 19 April 2013, and the dates for finalization
and implementation of those regulations are not yet established. The proposed ELGs are
designed to establish technology-based treatment standards for existing and new sources of
wastewater discharges from steam-electric power generating facilities, and to ensure that these
standards are consistent nationwide.
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scrubber wastewater for mercury, arsenic, selenium, and nitrates. Existing facilities are allowed
at least three years from the effective date of the final rule to identify compliance plans and
schedules for meeting the final ELGs. Specificaliy, BAT limitations for existing sources would
apply as soon as possible after the next NPDES Permit is issued in the permitting cycle
beginning July 1, 2007, on a date determined by the state permitting authority. USEPA expects
that BAT limitations would become effective at all existing coal-fired units by no later than July 1,
2022. The proposal recognizes that additional time was needed to study available technologies
and operational measures for existing facilities, and to design, install, and enhance the
technology at each facility before meeting the final BAT limitations.

Although the final form of the ELGs and the date for implementation have not yet been
established by the USEPA, KU is actively studying the best means of impiementing the
proposed rule for the E.W. Brown Generating Station. KU anticipates that the Auxiliary Pond
will be phased out of service within the next decade, and replaced with an expanded
wastewater treatment unit that is close to or co-located with the Auxiliary Pond. However, the
type of treatment systems that may be required and the timeframe for implementing them will
depend on the regulatory requirements that are finally adopted. KU understands that future
changes in leachate disposal or management facilities, from those specified in the approved
Special Waste Landfili Permit, will require a permit modification per 401 KAR 45:040, Section 4.

Groundwater and wastewater discharges from the plant impact the same bodies of water
{primarily Curds and HQ Inlets on Herrington Lake), and therefore the same receptors. Through
operation of the new wastewater treatment unit, the loading of constituents (including the COls
for groundwater) is expected to be significantly reduced in the wastewater discharges from the
plant. As a result, the combined loading into Curds and HQ Infets from both wastewater and
groundwater combined, and the associated impacts on potential receptors, are expected to be
appreciably mitigated.
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The ELG rule proposes best available technology economically achievable (BAT) effluent
limitations on various wastewater streams, and proposes specific effluent limits on scrubber
wastewater for mercury, arsenic, selenium, and nitrates. Existing facilities are allowed at least
three years from the effective date of the final rule to identify compliance plans and schedules
for meeting the final ELGs. Specifically, BAT limitations for existing sources would apply as
soon as possible after the next NPDES Permit is issued in the permitting cycle beginning July 1,
2007, on a date determined by the state permitting authority. USEPA expects that BAT
limitations would become effective at all existing coal-fired units by no later than July 1, 2022.
The proposal recognizes that additional time was needed to study available technologies and
operational measures for existing facilities, and to design, install, and enhance the technology at
each facility before meeting the final BAT limitations.

Although the final form of the ELGs and the date for impiementation have not yet been
established by the USEPA, KU is actively studying the best means of implementing the
proposed rule for the EW. Brown Generating Station. KU anticipates that the Auxiliary Pond
will be phased out of service within the next decade, and replaced with an expanded
wastewater treatment unit that is close to or co-located with the Auxiliary Pond. However, the
type of treatment systems that may be required and the timeframe for implementing them will
depend on the regulatory requirements that are finally adopted.

Groundwater and wastewater discharges from the plant impact the same bodies of water
{primarily Curds and HQ Inlets on Herrington Lake), and therefore the same receptors. Through
operation of the new wastewater treatment unit, the loading of constituents (including the COls
for groundwater) is expected to be significantly reduced in the wastewater discharges from the
ptant. As a result, the combined loading into Curds and HQ Inlets from both wastewater and
groundwater combined, and the associated impacts on potential receptors, are expected to be
appreciably mitigated.
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3.0 REMEDIAL ACTION OBJECTIVES

Remedial Action Objectives (RAOs) are statements of the general goals of an environmental
remediation consisting of multiple remedial actions. The RAOs identified for the remedial actions
to be conducted at the E.W. Brown Generating Station are the following:

s Protection of human health and the environment;
s Cleanup consistent with potential land use; and
o Compliance with State and Federal environmental laws.

KU anticipates achieving these goals by both reducing the mass of COls entering the
groundwater flow system from the identified source areas, and reducing the mass of COls
exiting the groundwater flow system into receiving surface water bodies (primarily Herrington
Lake). These reductions will be achieved by: reducing the total amount of flow potentially
contacting source materials; reducing the transfer of source materials into groundwater flow
systems; and intercepting impacted groundwater flow prior to discharge into Herrington Lake.

The following sections provide additional detail on each of the RAOs.
3.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Amec Foster Wheeler has conducted a preliminary human health risk assessment and
screening level ecological risk assessment (HHRA/SLERA) to evaluate the initial risks
associated with groundwater impacts at the site. The assessment, which was documented in
the GWAR {(AMEC, September 2013), included:

+ An analysis of the exposure pathways and receptors for CCR impacts;
s An assessment of toxicity of the COls; and
« A preliminary assessment of human health risk and ecological risks.

KU plans to update the initial risk assessment to develop quantitative risk-based threshold
concentrations for the site, for use in evaluating the impacts of remedial action. As described
above, no users of groundwater have been identified along the flowpaths confirmed to be
impacted by source areas at the plant. Furthermore, the surface water bodies receiving
groundwater discharges, primarily Herrington Lake via Curds and HQ Inlets, also receive the
plant's cooling waterand stormwater discharges. Recepiors in Herrington Lake, including
aquatic organisms and human recreational users, are impacted by the combined surface water
and groundwater discharges from the plant. Therefore, KU will work with the DOW to develop a
comprehensive approach to risk management that addresses the totality of surface water
impacts from both groundwater and surface water discharges. In the meantime, as described in
this plan, KU will pursue a strategy of reducing the total mass of COls entering the lake via the
groundwater flow system.
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3.2 CLEANUP CONSISTENT WITH POTENTIAL LAND USE

KU has made a significant commitment to the infrastructure at the E.W. Brown Station, and
plans to generate electricity at the Station for the foreseeable future. The presence of CCR in
the ponds and in the future landfill will restrict long-term use of the property to non-residential
purposes. KU will continue to retain control over the property, and can assure that future land
use remains consistent with the remedial objectives and required management controls for the
site.

3.3 COMPLIANCE WITH STATE AND FEDERAL ENVIRONMENTAL LAWS

Federal authority to regulate solid waste facilities has been delegated in Kentucky to the DWM,
administered by the Solid Waste Branch. State standards for groundwater corrective action are
established in 401 KAR 45:160, Section 5, Groundwater Contamination Assessment and
Corrective Action. Paragraph 12 requires that corrective action be conducted until the owner or
operator “demonstrates that concentrations have been reduced to levels below the maximum
contaminant level (MCL) or naturally occurring background.” Surface water impacts must be
addressed as necessary to comply with 401 KAR 30:031 (Environmental performance
standards), which prohibit surface water impacts that violate KRS Chapter 224, or the surface
water standards of 401 KAR Chapters 10 or 8.

Operational changes and remedial actions to be implemented at the plant are anticipated to
have significant impacts on infiltration and recharge to the groundwater flow system, as well as
fransfer of COls to groundwater. These changes will, in turn, limit the contact of clean water
with CCR materials and reduce the overall mass of COls in the groundwater flow system and in
discharges to surface water. However, given the physical configuration and the volume of CCR
material in the Main Ash Pond, KU cannot accurately predict when concentrations of COls in the
groundwater system in the vicinity of the plant will achieve the regulatory objectives.

3.4 SUMMARY

The primary source of potential groundwater impacts at the site is the Main Pond, which
contains about 6 million cubic yards of CCR in an unlined valley fill. Given this volume of source
material, and the ongoing (although reduced) flow of water through this material, the numerical
cleanup standards specified in Kentucky's solid waste regulations may not be immediately
achievable. In iieu of being able to immediately meet the regulatory objectives, therefore, KU
will implement a robust system of engineering and management controls to:

» Continue to eliminate and/or intercept flows contacting waste;
» Reduce the overall risk to environmental receptors; and

« Monitor the impact of these actions to verify that risk reduction is achieved.
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4.0 INTERIM REMEDIAL MEASURES

In order to proactively address identified source areas, KU is in the process of implementing
significant remedial actions that are designed to prevent the transfer of additional COls into
groundwater to the extent possible, and limit migration of groundwater impacts from identified
source areas, These actions are termed Interim Remedial Measures (IRMs) because they can
be implemented without extensive evaluation. These IRMs, as they are implemented, become
part of the permanent Remedial Action for the site. As part of the ongeing groundwater
assessment process, the effectiveness of the IRMs described below will be evaluated through
groundwater monitoring, and the result of the evaluation may be incorporated (as needed) into
additional remedial action at the site, as described below in Section 5.0.

The IRMs that have previously been or are currently being implemented are described in the
following sections.

41 GYPSUM PROCESSING PLANT

The Gypsum Processing Plant (GPP, shown in Figure 3} was constructed in 2009, to handie
the gypsum produced from air emission controls on the coal combustion units. Gypsum is
conveyed to the GPP as a wet slurry, by pumping from the generating station. At the GPP,
gypsum is dried and processed via a vacuum filter belt.

The GPP includes a pond (known as the Gypsum Pond, or West Coliection Pond) which
receives stormwater runoff from the surrounding area, runoff from geotextile fiter tubes used as
part of the gypsum dewatering process, and filtrate from the gypsum vacuum dewatering belt.
As originally designed, this pond was excavated into bedrock and was unlined. The outfall from
the pond leads to an underground forcemain through which water from the pond is pumped to
the Auxiliary Pond.

Based on its location {(west of the watershed divide) and the materials handled in this area, the
GPP, and more particularly the collection pond associated with it, is considered to have been
the most likely source for the COls (primarily sulfate} detected in Railroad Spring, about 800 feet
to the northwest.

In April-May 2014, KU undertook remedial measures to line the pond and the area draining to
the pond in order to prevent infiitration of gypsum-impacted water in the area of the GPP. The
installed liner system consists of the following, from bottom to top:

» 4 inches minimum of dense graded aggregate (DGA) over grade (rough rock surface), to
serve as a cushion under the membrane.

» 60-mil LLDPE flexible membrane liner between two cushion geotextile layers.

¢ B-inch fabric form concrete mat.
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The total area lined was approximately 55,600 square feet, including the area of the pond and
an 18,525 square foot drainage area to the north of the pond, used for the geotextile filter tubes.

Appendix A provides the design drawings and photos showing the liner instaltation and current
appearance of the Gypsum Pond and surrounding area.

The upgrades installed at the GPP are intended as a short-term IRM. In the long term, once the
landfill and the CCR Treatment Area are constructed, gypsum processing wilt be moved to the
CCR ftreatment Area, and dry gypsum will be disposed in the landfill. The current gypsum
dewatering system at the GPP will be retained as a backup to the new (redundant) systems in
the CCR Treatment Area, but it will only be used in the event of a failure of those systems.

4.2 WEST QUARRY

The West Quarry (also known as Quarry 2 & 3) was excavated along the ridge on the west side
of the Main Pond in 2007-2008. It was used as a source of rock for construction of the Auxiliary
Pond, and later as temporary storage for bottom ash. The bottom ash was moved to the Main
Pond in late 2011, and consolidated with the existing CCR in that pond before it was regraded
and covered with soil.

Once emptied, the West Quarry received surface runoff, and may alse have a connection to
groundwater. The standing water level elevation in the West Quarry in 2014 was approximately
874 feet. In October 2014, KU began dewatering of the quarry, and had lowered the water level
elevation to approximately 864 by October 24, 2014, Pumping was discontinued over the
weekend during a period without precipitation, and there was no noticeable rise in water level,
indicating little to no inflow of groundwater over the two-day period. Based on these
observations, the West Quarry appears to act as a collection area for surface runcff, and a
potential source of recharge to groundwater immediately upgradient of the Main Pond.

In order to reduce ongeing recharge in this area, KU intends to fill the quarry with inert structural
fill (soil and rock), and graded at the surface to shed (rather than infiltrate) precipitation. Design
of the fill is currently underway, and filling is planned for 2015. The source of the fill will be
borrow generated in previous excavation activities on the property, consisting of mixed soil and
rock. The surface of the structural fill will be covered with topsoil and vegetated to minimize
erosion.

4.3 AUXILIARY POND DISCHARGE PIPELINE

The relatively high flowrates observed in the springs feeding HQ Stream (HQ Spring and Briar
Patch Spring) caused KU to suspect possible leakage from the Auxiliary Pond discharge
pipeline. As shown on Plate 2, the pipeline exits the Auxiliary Pond on its southwest corner,
runs along the southern and eastern perimeters of the pond, and then runs north and northeast,
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discharging to the surface at a headwall a short distance above the KPDES 001 monitoring
point.

The pipeline is constructed of straight lengths of 30-inch diameter high-density polyethylene
(HDPE) pipe, connected through 12 manholes. The manholes are 5-foot diameter concrete
cylinders, 6 to 18 feet deep. Based on observations, leaks were suspected of occurring in
several manholes at the junctions between the HDPE pipe and the concrete manhole sidewall.

On September 8-10, 2014, Winelco (under subcontract to AMEC) provided testing services to
evaluate the integrity of selected lengths of HDPE pipe, and all 12 manholes. The test results
for the segments of HDPE line tested indicated no concern. However, the manholes were found
to exhibit varying stages of deterioration, including cracking of concrete in the walis and floor,
and degradation of the seal round inlet and discharge pipes. In Manholes 8, 9, 10, 11 and 12,
cracks were observed all the way through the concrete, and sediment was present in the
manholes. in the other manholes, the pipes were sealed and water was introduced to a level 48
inches over the pipe inlets. Manholes 3 and 5 were unable to be tested as the structures were
not able to be filled with water. The other manholes tested (1, 2, 6 and 7) all showed substantial
water loss (corresponding to water level drops of 36 to 43 inches over one hour of observation}
after filling.

Based on these results, the Auxiliary Pond discharge pipeline has been identified as the likely
source for most or all of the water quality impacts observed in HQ Stream and the springs
feeding it (HQ Spring and Briar Patch Spring). In response to these findings, KU has evaluated
options for repairing the existing structures, and has determined that a more effective approach
will be to replace the sections of the pipeline and manholes rather than repair it along its entire
fength. The new structure will most likely be re-routed to the east of the current structure, and
will discharge to the same KPDES 001 location. The number of manholes will be reduced, and
new manholes will be designed to achieve a durable, water-tight seal with the inlet and outlet
lines.

4.4 MAIN POND

Since sluicing of CCR to the Main Pond was discontinued in late 2008, a series of remedial
measures have been performed at the Main Pond to limit infiltration, dewater the existing CCR
to the extent possible, and ultimately intercept water impacted by the existing CCR so that it can
no longer discharge to surface water. These actions are described in the following sections.

4.4.1 Capping of Existing CCR
Between February 2012 and January 2013, the surface of the existing CCR in the Main Pond
was regraded to provide drainage for stormwater, and two-thirds of the surface were covered

with a clay-mix soil cover (0.5 to 15 feet thick), to prevent dusting from the drying ash and to
limit ongoing infiltration. An underdrain system was installed beneath the clay-mix soil, to
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capture any free water that might be squeezed upward during future loading from the proposed
new landfill. These actions resulted in elimination of standing water from the surface of the
existing CCR.

As described in the Main Ash Pond Closure Plan (AMEC, April 2014), final capping for closure
of the Main Pond will proceed in phases, as the new lined landfifl is constructed over the top of
the covered existing CCR. This closure approach brings the Main Pond into substantial
compliance with EPA’s Final Rute on disposal of CCR, issued on April 17, 2015, under which
ouf-of-service ash treatment basins are to he closed by dewatering of the ash, grading to
promote runoff, and capping with a low-permeability cover. Placement of the final section of the
soil cap is expected to be completed by December 2016.

4.4.2 Abutment Drain Coilection

As-built drawings for the last expansion of the Main Pond eastern embankment (dam) showed
abutment drains installed in the north and south ends of the dam. The north abutment drain
formerly discharged to the ditch carrying plant effluent (Unit #3 cooling tower blowdown)
monitored at KPDES 003. This discharge from the abutment drain had been sampled in the
monitoring associated with the Groundwater Assessment, and was reported in the GWAR as
monitoring point CH-048 (Drain}. In March-Aprit 2014 AMEC prepared a design for a pumping
station to capture the north abutment drain discharge and transfer it to the Auxiliary Pond. The
pump station was installed in June and early July 2014, Appendix B provides the design
drawings and photos showing the pump station installation.

The south abutment drain was apparently intended to discharge to the outfall channel for the
Main Pond discharge, just downstream of the current KPDES 001 monitoring point. However,
no flow is observed in the pipe located there. instead, a seep (shown as “South Abutment
Seep” on Plate 1} emerges at the ground surface west of KPDES 001, and north of the Main
Pond outfall ditch. The seep is thought to represent a break in the south abutment drain line
which is diverting all or most of the flow intended to be discharged farther east. A sample has
been collected of this seep, and the need for further remedial action to collect the water from the
south abutment drain is currentiy being evaluated.

4.4.3 Toe Drain Collection

Water emerges from the toe of the Main Pond eastern embankment (dam} on a continuous
basis, at a rate ranging between 150 and 250 gpm, and possibly higher. Based on as-built
drawings for the dam, this water is thought to include at least two components: flow from the
internal drainage system for the dam, installed as part of the dam expansion in 1989, emerging
as diffuse flow in the area sampled as Dam Toe Middle (CH-041} and Dam Toe Left (CH-042);
and flow from a “spring box" that is now buried under the expanded dam. The audible flow
noted at the monitoring point referred to as Dam Tce Right (CH-040) is thought to represent
flow from this spring box. It is not clear if the spring box had been installed to capture natural
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capture any free water that might be squeezed upward during future loading from the proposed
new landfill. These actions resulted in elimination of standing water from the surface of the
existing CCR.

As described in the Main Ash Pond C!osurpaﬁéan}{(éﬁl\ﬂ_l_’:’& April 2014), final capping for closure
of the Main Pond will proceed in phases, a!is thqhq;ﬁbiﬁgfeﬁ”ﬁmﬁwﬁgﬂwcted over the top of
the covered existing CCR. This closure apﬁﬁ%@fﬁéﬁﬁﬁﬁhé;}kﬂﬁﬁ ﬂ?d? into substantiai
compliance with EPA's FinalRule on disposal of CCR. Tssdéd’br/Dagember 19, 2014, under
which out-of-service ash treatment basini are to/be %ed by dewatéﬁng of t)fwe ash, grading to

promote runoff, and capping with a low-p: rmeab}lity d8terb | mne i“

4.4.2 Abutment Drain Collection
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e ibanls&‘nent (dam) showed
abutment drains installed in the north and south ends of the dam. “The~horth abutment drain
formerly discharged to the ditch carrying plant effluent (Unit #3 cooling tower blowdown)
monitored at KPDES 003. This discharge from the abutment drain had been sampled in the
monitoring associated with the Groundwater Assessment, and was reported in the GWAR as
monitoring point CH-048 (Drain). In March-Aprit 2014 AMEC prepared a design for a pumping
station to capture the north abutment drain discharge and fransfer it to the Auxiliary Pond. The

pump station was installed in June and early July 2014. Appendix B provides the design

drawings and photos showing the pump station instailation.

The south abutment drain was apparently intended to discharge to the outfall channe! for the
Main Pond discharge, just downstream of the current KPDES 001 monitoring point. However,
no flow is observed in the pipe located there. Instead, a seep (shown as “South Abutment
Seep’ on Plate 1) emerges at the ground surface west of KPDES 001, and north of the Main
Pond outfall ditch. The seep is thought to represent a break in the south abutment drain line
which is diverting all or most of the flow intended to be discharged farther east. A sample has
been collected of this seep, and the need for further remedial action to collect the water from the
south abutment drain is currently being evaluated.

4,43 Toe Drain Collection

Water emerges from the toe of the Main Pond eastern embankment (dam) on a continuous
basis, at a rate ranging between 150 and 250 gpm, and possibly higher. Based on as-built
drawings for the dam, this water is thought to include at least two components: flow from the
internal drainage system for the dam, installed as part of the dam expansion in 1989, emerging
as diffuse flow in the area sampled as Dam Toe Middle (CH-041) and Dam Toe Left (CH-042);
and flow from a “spring box” that is now buried under the expanded dam. The audible flow
noted at the monitoring point referred to as Dam Toe Right (CH-040) is thought to represent
flow from this spring box. It is not clear if the spring box had been installed to capture natural
springs, or was the engineered terminus of a dam drainage system for an earlier phase of the
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springs, or was the engineered terminus of a dam drainage system for an earlier phase of the
eastern embankment. Most likely, the flow includes a combination of groundwater that
underflows the dam through bedrock, and flow through manmade drainage systems. In either
case, the flow path from the source (CCR in the Main Pond) to the receiving surface water body
(Curds Inlet) is short, and the travel time is relatively fast, leaving little opportunity for
attenuation along the way.

Iron staining associated with the discharges is apparent, and samples collected at CH-040 have
shown exceedances of the MCL and surface water criteria for arsenic. In response 1o this
finding, KU has made the decision to collect the discharge at the toe of the Main Pond Dam, so
that it can be transferred in the short term to the Auxiliary Pond. In the long term, the water
pumped from the toe of the dam will be treated with other waste streams at the future enhanced
wastewater treatment unit for the plant.

Design and permitting for the planned collection system are currently underway. The current
design is provided in Appendix €. The first phase will be a cut-off wall constructed across the
valley downstream of the toe, to protect the collection system from flood events in Curds Inlet.
Construction of the wall is planned for winter 2015, while the lake level is at its lower
(wintertime) pool level. Once the cutoff wali is completed, and a temporary water handling
system is installed, excavations to locate the drains where the discharges are originating are
planned, so that an appropriate collection system can be designed and constructed. Full
capture of the toe drain discharges is anticipated to be completed by August 2015.
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eastern embankment. Most likely, the flow includes a combination of groundwater that
underflows the dam through bedrock, and flow through manmade drainage systems. In either
case, the flow path from the source (CCR in the Main Pond) to the receiving surface water body
(Curds Iniet) is short, and the travel time is relatively fast, leaving little opportunity for
attenuation along the way.

Iron staining associated with the discharges is apparent, and samples collected at CH-040 have
shown exceedances of the MCL and surface water criteria for arsenic. In response to this
finding, KU has made the decision to collect the discharge at the toe of the Main Pond Dam, so
that it can be transferred in the short term to the Auxiliary Pond. In the long term, the water
pumped from the toe of the dam will be treated with other waste streams at the future enhanced
wastewater treatment unit for the plant.

Design and permitting for the planned collection system are currently underway. The current
design is provided in Appendix €. The first phase will be a cut-off wall constructed across the
valley downstream of the toe, to protect the collection system from flocd events in Curds Inlet.
Construction of the wall is planned for winter 2015, while the lake level is at its lower
(wintertime) pool level. Once the cutoff wall is completed, and a temporary water handling
system is installed, excavations to locate the drains where the discharges are originating are
planried, so that an appropriate collection system can be designed and constructed. Full
capture of the toe drain discharges is anticipated to be completed by August 2015.
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5.0 EVALUATION OF REMEDIAL MEASURES

Remedial measures will be evaluated on an ongoing basis, primarily through groundwater
monitoring. Groundwater monitoring will be performed both to evaluate the effectiveness of the
IRMs, and to assess the need for additional measures.

5.1 MONITORING EFFECTIVENESS OF INTERIM REMEDIAL MEASURES

A major component of the remedial action process established by this Plan will be to evaluate
the effectiveness of the IRMs, as they continue to be implemented.

KU anticipates that the IRMs described in the previous section will resuit in a significant
reduction of mass transfer of CQOls into groundwater, and an overall reduction in concentrations
of discharges. In combination with the addition of enhanced wastewater treatment that will be
implemented over the coming years to meet ELGs in wastewater discharges from the plant, the
reduction in groundwater discharges is expected to markedly reduce the transfer of COls via
groundwater to the receiving surface water bodies.

In order to verify and evaluate the impact of the changes that are already in process, KU is
committed to ongoing menitoring of groundwater at and near the property. The proposed plan
for monitoring is described in the following sections. The plan described below, designed to
monitor the effectiveness of the IRMs, also includes the monitoring previously proposed in the
landfill Groundwater Monitoring Plan (GWMP) dated October 2013, which has been included in
the Landfill Permit.

5.1.1 Monitoring Locations
The locations to be included in ongoing monitoring are described below.

The following springs have been or will be monitored as indicators of background water quality
conditions:

*» Rockhouse Spring (CH-083)
e Hardin Spring (CH-0862)
* Stonewall Spring (CH-052)

The use of Stonewall Spring (CH-052) for background data coliection is planned to be phased
out, as it is located on property that does not belong to KU. However, it is designated for
ongoing monitoring based on the currently approved permit.

The following sampling locations are located east of the Auxiliary Pond on HQ Stream, and will
be monitored to verify water quality improvement from replacement of the Auxiliary Pond
discharge pipeline:
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e HQ Spring (CH-046)
¢ Briar Patch Spring (CH-057)

The following sampling locations are located east of the Main Pond, at the toe of the dam, and
discharge to Curds Iniet:

s Dam Toe Right (CH-040).
s Dam Toe Middle {CH-041} and Dam Toe Left (CH-042).

Collection of these discharges is currently in process, with construction expected to be complete
in 2015, Selection of appropriate monitoring points during and after construction will be made
based on the final configuration of the collection system. At a minimum, the combined pumped
flow from the collection point will be monitored for at least one year, to evaluate the variability in
the chemistry of the water emerging from the toe of the Main Pond.

The following sampling locations are located east of the Main Pond, and discharge to (or close
to) the Main Pond outfall ditch leading to KPDES 0001:

o Ditch Spring (CH-044}
+ Beaver Dam Cave (BDC) Spring (CH-045})
e South Abutment Seep

The water quality at these locations is currently being evaluated, and the need for additional
remedial action at these locations (if any) will be assessed based on the resuits.

The following locations will be monitored to evaluate water quality trends sitewide in response to
the remediai actions described in this Plan:

* Railroad Spring (CH-050) ~ west of the plant
*  Webb Spring Complex {CH-028) — north of the plant
» Hardin 2 Spring (CH-065) ~ south of the plant

5.4.2 Monitoring Parameters
At a minimum, the parameters required to be monitored in groundwater according to the Special
Waste Landfill Permit (SW08400010} wilt be included in all groundwater monitoring. That list

(including analytical methods) is presented in the following table:

Analytical Methods

Parameter Laboratory Method

Flow (for springs) field measured

Water Level Elevation
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Parameter Laboratory Method
pH
Temperature

Specific Conductance

Chemical Oxygen Demand (COD) Method 410.4
Total Organic Carbon (TOC) Method 90680A
Total Dissolved Solids (TDS) Method 2540C

Chloride
Method 9056

Sulfate
Boron Method 6010B

Arsenic

Calcium
Method 68020

Copper

Sodium

This list represents a minimum list of parameters. Upon completion of the GWAR Update,
additional parameters may be identified that will be useful to include in groundwater monitoring
in order to better evaluate the effect of the remedial actions,

5.1.3 Monitoring Frequency

The monitoring frequency required by the landfill permit is semi-annual. However, the dynamics
of the groundwater systems being monitored are expected to change relatively rapidly over the
next one to two years, as the changes discussed in previous sections are implemented.
Quarterly monitoring is proposed as the appropriate frequency for groundwater monitoring
beginning in the first quarter of 2015. A quarterly frequency should allow for seasonal
fluctuations to be distinguished from long-term trends. Once discernible trends become
established, a decreased frequency may be recommended.

5.1.4 Data Evaluation and Reporting

Evaluation of background concentrations in groundwater will continue for the parameters on the
list that do not have MCLs. The evaluation will be made, as in the GWAR, using pooled data
from background monitoring points, and the USEPA software ProUCL to develop a 95% Upper
Prediction Limit for each parameter without a MCL. Selection of appropriate data to be included
in the statistical analysis of background conditions will be made based on the findings of the
GWAR Update (currently in process).
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in addition, as sufficient data over time become available, the key parameters at each
monitoring location will be reviewed for statistical trends. Trend analyses will be performed
using a combination of graphical methods and statistical methods available in ProUCL.

In the long term, as appropriate risk-based screening criteria are developed and approved by
the KDEP, KU will introduce those into the evaluation, so that monitoring data can be evaluated
in terms of overall environmental risk, rather than solely with regard to background.

A Groundwater Monitoring Report will be prepared semi-annually, beginning with the first half
{two first quarters of 2015). The GWMR will be submitted within 60 days from the end of the
second and fourth quarters. MCL or statistical exceedances for the permit-required parameters
will be reported to the DVWWM within 48 hours of being identified.

5.1.5 Monitoring Plan Modifications

It is anticipated that modifications to the monitoring plan described above will be appropriate as
the results of the Groundwater Assessment Report Update and ongoing monitoring are fully
evaluated. The following types of modifications may be proposed by KU, and implemented if
approved by the DWM Solid Waste Branch:

* Drop/add monitoring points. Over time, additional monitoring points may be proposed, if
discovered or created by new construction or collection procedures. Monitoring points
may be proposed to be dropped from the list if they go permanently dry, if they are
combined into a collection point, or if long-term trend analysis indicates that relevant
data are no longer being generated.

« Drop/add monitoring parameters. The geochemical assessment currently being
performed for the Groundwater Assessment Report Update will provide a more complete
picture of the parameters that may be COls with regard to the specific sources at the
plant. Long-term, KU may propose modifications to the parameter list so that the
appropriate COls are being monitored, and parameters that are typically not detected
over background are eliminated.

+ Modify frequency of sampling and/or reporting. Over time, as the rate of dynamic
change in the water balance and mass balances in the system decrease, KU may
propose a decrease in the frequency of sampling and/or reporting.

It is understood that modifications to permit-required sampling points, parameters or frequency
will require submittal and approval of a Permit Modification for the landfill.

5.2 EVALUATION OF ADDITIONAL REMEDIAL MEASURES
The measures described in Section 4.0 have already been implemented, or are in process of

being implemented. The need for additional measures will be evaluated on an on-going basis,
based on:

5.4
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« Groundwater monitoring results and trends; and
¢ Results from ongoing technical evaluations.

It is anticipated that different COls may respond differently, or distribute differently in
groundwater, in response to the planned remedial actions. Therefore, while some
concentrations of some COls may decrease at all locations, concentrations of selected COls
could increase at some locations in the short-term. These increases, if they persist, will be
evaluated to determine if additional engineering controls or other actions could be required to
further reduce risk.

In parallel with the on-going monitoring described in the previous section, KU proposes to
continue the evaluation of the existing CCR in the Main Pond that has been started in 2014.
This evaluation is being performed primarily to assess geotechnical and hydraulic response of
the CCR to loading from the new landfill, and the studies being performed in 2014-2015 will
establish a baseline for comparison to the post-filling data.

It is anticipated that hydraulic evaluation of CCR in the Main Pond will continue through the
operational life of the landfill. The instruments installed in the Main Pond in advance of
landfilling include: '

= Nine settlement monitors anchored into the bedrock just below the CCR.

¢« Nine sets of vibrating wire piezometers, installed at two levels to monitor water level
response in the existing CCR.

« Four wells (three 2-inch and one 4-inch) screened at the bottom of the CCR and

equipped with transducers, for comparison to the vibrating wire piezometers, and to
evaluate the need and potential to extract water from the CCR.

Locations are shown on Plate 2. In addition to the geotechnical and hydraulic evaluations
planned for the Main Pond CCR, samples have been retrieved from the newly instalied wells in
the CCR to evaluate geochemistry of the water within the primary body of waste potentially
impacting groundwater at the site. The data generated in the geochemical assessment, which
will be reported in the GWAR Update planned for early 2015, will be used for;

¢ Comparison to concentrations of COls in groundwater outside the Main Pond.

« Chemical “fingerprinting” of water that has contacted the existing CCR in the Main Pond,
for comparison to groundwater samples at other locations.

» Evaluation of the potential for natural attenuation in the groundwater systems.
» Evaluation of potential ex-situ treatment methods, if needed.
in addition, selected monitoring points east of the Main Pond have exhibited concentrations of

COls that could require additional remedial action. These include Ditch Spring and Beaver Dam
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Cave Spring {both discharging to the Main Pond outfall ditch), as well as the South Abutment
Seep. These points will be specifically targeted in the geochemical assessment as well as the
ongoing monitoring to evaluate if they should be captured for transfer to the Auxiliary Pond.

These ongoing studies can be used as the basis for evaluating additional remedial actions,

beyond the measures described in Section 4.0, if the results of on-going monitoring indicate
they are needed to further reduce risk from groundwater discharges.
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6.0 IMPLEMENTATION SCHEDULE

The implementation schedule for the remedial actions described in Section 4 will be integrated
with the schedule for and construction of the new landfill and the CCR Treatment area, as well
as for the Auxiliary Pond operation. The schedule for each of the IRMs and the monitoring is
summarized below.

6.1 GYPSUM PROCESSING PLANT

The IRM described for the Gypsum Processing Plant (lining of the Gypsum Pond and
associated drainage area) was completed in May 2014.

6.2 WEST QUARRY

The IRM for the West Quarry involves filling, grading and covering. It is anticipated the design
for the planned fill will be completed by mid-2016. Filling will proceed concurrently with
construction of Phase 1 of the new landfill, and will be completed as the available fill material is
freed up from various stockpiles during construction. {t is anticipated that filling and
revegetation of the West Quarry area will be completed by late 2016.

6.3 AUXILIARY POND DISCHARGE PIPELINE

The IRM for the Auxiliary Pond discharge pipeline will involve repairing or replacing the
manhoies and sections of the line. KU is still evaluating alternatives, and anticipates the design
for the new pipeline will be completed by the end of June 2015. It is anticipated that the new
pipeline will be constructed and in operation within a year, by the end of June 2016.

6.4 MAIN PONRD
6.4.1 Capping of Existing CCR

A Closure Plan for the Main Pond has been previcusly submitted (AMEC, April 2014), and
provides an overview of how the Main Pond capping will be integrated with construction of the
new landfill. According fo the schedule proposed in that plan, the following activities will be
completed by December 2016:

s Completion of the cover (fandfill geomembrane liner) over the Phase 1 area (southern
1/3 of the permitted area for the landfill).

¢ Completion of the three lined ponds (two for stormwater, one for leachate, in eastern
portion of the permitted area, east of the fill).

« Start of construction of the Phase 2 cover {landfill geomembrane liner over middle 1/3 of
permitted area).
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= Placement of 12-inch interim soil cap over Phase 3 (northern 1/3 of permitted area).

¢ Hardscaping of the CCR Treatment Area; and paving of the internal roadways between
the landfill and the ponds.

By the end of 2016, it is anticipated that the surface of the entire Main Pond area will be graded
and covered, so that future infiltration into existing CCR will be minimized.

6.4.2 Abutment Drain Collection

interception and collection of the flow from the North Abutment Drain on the east embankment
of the Main Pond was compieted in July 2014. That flow is currently being transferred to the
Auxiliary Pond via a pumping station.

Maonitoring of the Scuth Abutment Drain seep will continue, along with the nearby springs in the
Main Pond outfall ditch (Ditch Spring CH-044, and Beaver Dam Cave CH-045), in order to
evaluate if concentrations in the South Abutment Drain seep will attenuate over time, or if
interception of that flow may be warranted in the future.

6.4.3 Toe Drain Coflection

The toe drain system will consist of a cutoff wall across the valiey at the toe of the Main Pond
eastern embankment, with a collection and pumping system to transfer all or part of the water
that flows into this area to the Auxiliary Pond. Design and permitting are underway, and
construction of the wall is planned for winter 2015. Full capture of the toe drain discharges is
anticipated to be completed by August 2015.

6.5 MONITORING

The results of the most recent studies and sampling performed in 2014 will be summarized in
the GWAR Update, planned for submittal to the DWM by the end of April 2015.

Routine groundwater monitoring will begin at a quarterly frequency in the first quarter of 2015,
including the monitoring points and parameters specified above in Section 5.1, Results will be
reported semi-annually, within 60 days from the end of the second and fourth guarters.

In addition to the revised groundwater monitoring program, KU will install, monitor, and survey a
series of permanent monuments along the lowest bench of the former ash pond dam face (at
approximate elevation 800 feet NGVD) to evaluate potential vertical and horizontal movements.
The condition of the monuments will be regularly evaluated and the monuments will be
surveyed quarterly by a KY-registered professional land surveyor as part of the company’s
program to evaluate and track berm integrity. Monitoring will be performed and reported to
DWM for the duration of the operation of the cutoff waliftoe drain cofiection system or until

remedial measures are completed. ﬁ E@EEWE@
60 CT 68 2015

Division of Wasie Management
Solid Waste Branch
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¢ Placement of 12-inch interim soil cap over Phase 3 (northern 1/3 of permitted area).

« Hardscaping of the CCR Treatment Area; and paving of the internal roadways between
the landfill and the ponds.

By the end of 2016, it is anticipated that the surface of the entire Main Pond area will be graded
and covered, so that future infiltration into existing CCR will be minimized.

6.4.2 Abutment Drain Collection

Interception and collection of the flow from the North Abutment Drain on the east embankment
of the Main Pond was completed in July 2014. That flow is currently being transferred to the
Auxiliary Pond via a pumping station.

Monitoring of the South Abutment Drain seep will continue, along with the nearby springs in the
Main Pond outfall ditch (Ditch Spring CH-044, and Beaver Dam Cave CH-045), in order to
evaluate if concentrations in the South Abutment Drain seep will attenuate over time, or if
interception of that flow may be warranted in the future.

6.4.3 Toe Drain Collection

The toe drain system will consist of a cutoff wall across the valley at the toe of the Main Pond
eastern embankment, with a collection and pumping system to transfer all or part of the water
that flows into this area to the Auxiliary Pond. Design and permitting are underway, and
construction of the wall is planned for winter 2015. Full capture of the toe drain discharges is
anticipated to be completed by August 2015.

6.5 MONITORING

The results of the most recent studies and sampling performed in 2014 will be summarized in
the GWAR Update, planned for submittal to the DWM by the end of April 2015.

Routine groundwater monitoring will begin at a quarterly frequency in the first quarter of 2015,
including the moenitoring peints and parameters specified above in Section 5.1. Results will be
reported semi-annually, within 60 days from the end of the second and fourth quarters.
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APPENDIX B

NORTH ABUTMENT DRAIN
PUMP STATION INSTALLATION
















APPENDIX C

MAIN POND TOE DRAIN
COLLECTION SYSTEM DESIGN
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Facility:

Permittee:

Agency Interest:

The Division has issued the permit under the provisions of KRS Chapter 224 and regulations promulgated pursuant thereto. This
permitted activity or activities are subject to all conditions and operating limitations contained herein. Issuance of this permit does not
relieve the permittee from the responsibility of obtaining any other permits, licenses or approvals required by this Division or other

Kentucky Energy and Environment Cabinet
Department for Environmental Protection
Division of Waste Management

PERMIT

E. W. Brown Generating Station
815 Dix Dam Rd
Harrodsburg, KY 40330

Kentucky Ultilities Co
220 W Main St
PO Box 32010
Louisville, KY 40232

KY Utilities Co - Brown Station
815 Dix Dam Rd
Harrodsburg, KY 40330

state and local agencies.

No deviation from the plans and specifications submitted with your application or any condition specified herein is allowed, unless
authorized in writing from the Division. Violation of the terms and conditions specified herein may render this permit null and void.
All rights of inspection by representatives of the Division are reserved. Conformance with all applicable Waste Management

Regulations is the responsibility of the permittee.

Agency Interest ID #: 3148
Solid Waste Permit #: sw08400010
County: Mercer

Permitted Activities:

Subject Item
ACTV002
ACTV004

ACTV005

Activity Type

Special Waste Landfill-Coal/08400010 Construction/Operation
Coal Combustion Residuals Surface Registered Permit-by-Rule
Impoundment/08400010

Coal Combustion Residuals Surface Registered Permit-by-Rule
Impoundment/08400010

APE20160001 - Approved Application Issuance Date: 09/22/2016

Status
Active
Active

Active
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Permit Number: sw08400010

PERMIT
Acreage Summary:
Waste Disposal Area (in Acres):
Activity Disposal
Area
Coal Combustion 8.80
Residuals Surface
Impoundment
Coal Combustion 29.90
Residuals Surface
Impoundment
Special Waste 105.30
Landfill-Coal
Total Disposal Area 144.00
Total Permitted Area 377.00
Cost Estimate Summary:
Coverage Type  Cost Estimate Effective Comments
Closure $11,027,960.00 09/22/2016  Approved under APE20160001

Post-Closure $1,586,778.00 09/22/2016  Approved under APE20160001

Financial Assurance Summary:

The owner or operator shall maintain the following financial assurance approved by the Division in
compliance with KRS Chapter 224.40-650, KRS Chapter 224.50-862, 401 KAR 45:080, and 401 KAR 48:310:

Instrument Type Instrument Number Amount
Surety Bond 106094008 $3,000,000.00
Surety Bond 106569019 $12,614,738.00

First Operational Permit Effective Date: 09/22/2016
Permit Effective Date: 09/22/2016

Permit Expiration Date: Life of Facility

Permit issued: 09/22/2016

Danny Anderson, P.E.
Manager, Solid Waste Branch

Agency Interest ID: 3148

Date Received Comments

09/12/2014
09/13/2016

APE20160001 - Approved Application Issuance Date: 09/22/2016
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Permit Number: sw08400010 Agency Interest ID: 3148

PERMIT

Permit Conditions:

Facility Information and/or Conditions
Description of Special Waste Activities:

ACTV0002 - Special Waste Landfill-Coal Combustion By-Products totaling 105.3 acres (Formal Permit);

ACTV0004 - Coal Combustion By-Products Surface Impoundment-Main Ash Pond totaling 114.1 acres (105.3
acres overlapped by landfill, 8.80 acres remain) (Registered Permit-by-Rule);

ACTVO0005 - Coal Combustion By-Products Surface Impoundment-Auxiliary Ash Pond totaling 29.9 acres
(Registered Permit-by-Rule); and

GSTRO0002 - Groundwater Monitoring - Spring Monitoring Group applies to the entire facility and includes the
Special Waste Landfill (ACTV0002), the Main Ash Pond (ACTV0004), and the Auxiliary Ash Pond
(ACTV0005).

Subject Items

ACTV0002 - Special Waste Landfill-Coal

Standard Requirements:

1. General: The owner or operator of a special waste facility shall comply with KRS Chapter 224 and 401
KAR Chapters 30, 40 and 45 for the construction and operation of special waste facilities. [KRS 224.50-760]

2. General: For construction and operation of the special waste landfill, the owner or operator shall comply
with KRS Chapter 224.50-760, 401 KAR 45:030, 45:110 and the approved permit application(s). [401 KAR
45:110]

Variances, Alternate Specifications and Special Conditions:

1. Operation: Wastes shall be placed uniformly across the landfill. With the exception of the first layers used to
fill in the sawtooth valleys, the waste shall be placed across the landfill in even layers no greater than ten (10)
feet thick. The owner or operator shall place waste in thin lifts and adjoining phases shall not differ in thickness
by more than ten (10) feet. Waste shall be placed only on constructed and approved liner. Waste shall be sloped
to allow for proper drainage. This pattern of uniform loading across the landfill shall continue until final
volume and slopes are achieved. [401 KAR 45:140 Section 2]

2. Construction: The owner or operator shall use a fully-loaded tandem axle dump truck or equivalent during
proof-roll inspection(s). [401 KAR 45:140 Section 2]

3. Variance: A variance has been granted to the buffer zone requirement in 401 KAR 45:130, Section 1(3). The

Special Waste Landfill (ACTV0002) bottom liner shall be constructed and maintained in accordance with the
permit and approved plans. [401 KAR 45:130 Section 1, 401 KAR 30:020 Section 2]

APE20160001 - Approved Application Issuance Date: 09/22/2016 Page 3 of 8



Permit Number: sw08400010 Agency Interest ID: 3148

PERMIT

4. Construction: The permittee shall install leachate collection systems using a minimum collection pipe
diameter of 6 inches. [401 KAR 45:110 Section 1,401 KAR 45:140 Section 2]

5. Construction: The distance between leachate collection system cleanouts shall be 1,000 ft or less. [401
KAR 45:110 Section 1, 401 KAR 45:140 Section 2]

6. Operation: This facility shall not result in a public nuisance because of blowing litter, debris, or other waste
or material including, but not limited to, dust. The permittee may utilize non-contact storm water run-off
throughout the facility to control dust. The permittee may also apply process water and/or leachate in waste
areas directly above the liner system on days without precipitation at a rate not to exceed 6,000 gallons per day
to control dust. [401 KAR 30:031 Section 11, 401 KAR 45:140 Section 2]

7. Construction: The bottom liner of the Special Waste Landfill, which also serves as the closure cap of the
Main Ash Pond (ACTV0004), shall meet the construction requirements outlined in the approved landfill
application (APE20110003) and closure plan (APE20140007). Any proposed deviation from the approved
plans must be submitted to the Cabinet for approval prior to construction activities. [401 KAR 45:140 Section
2,401 KAR 45:110]

8. Financial Assurance: The maximum extent of operation includes the area of the landfill identified by an
operating permit and for which the final cover Construction Progress Report has not yet been approved by the
Cabinet. The current maximum extent of operation for this activity is less than or equal to 105.3 acres. [401
KAR 45:080]

9. Wastestreams: The owner or operator may dispose of utility wastes (fly ash, bottom ash, scrubber sludge)
generated by the E. W. Brown Generating Facility located in Mercer County, Kentucky. Any new waste stream
or source shall be approved by the Cabinet prior to accepting the waste. [401 KAR 45:110 Section 3(7), 401
KAR 45:040 Section 1(3)(0), KRS 224.50-760]

Approved Applications - The owner or operator shall comply with applicable statutes and regulations and the
following approved applications:

05-01-2013 - Groundwater Assessment Plan - AIN20120001 (The assessment process is site-wide.)
07-30-2014 - New Special Waste Landfill, Construction Permit - APE20110003

08-27-2015 - Modification to Remove Tracer Requirement - APE20150004

10-14-2015 - Groundwater Remedial Action Plan - ARM20150001 (The assessment process is site-wide.)
09-22-2016 - Construction Progress Report, Phase 1 Liner (42.3 acres) - APE20160001

M NES

ACTV0004 - Coal Combustion Residuals Surface Impoundment

Variances, Alternate Specifications and Special Conditions:

1. General: ACTV0004 consists of the Main Ash Pond totaling 114.1 acres. The Special Waste Landfill
(ACTVO0002, 105.3 acres) shall be constructed and operated on top of this coal combustion by-products surface
impoundment; the remaining 8.80 acres (area not overlapped by the landfill) represents the remaining portion
of the Main Ash Pond operating under the authority of a registered permit-by-rule. [401 KAR 45:140 Section
2,401 KAR 45:060 Section 2(2)]

APE20160001 - Approved Application Issuance Date: 09/22/2016 Page 4 of 8



Permit Number: sw08400010 Agency Interest ID: 3148

PERMIT

2. General: The Main Ash Pond is upgraded from a Permit-by-Rule to a Registered Permit-by-Rule in
accordance with the requirements of 401 KAR 45:060. [401 KAR 45:060 Section 2(2), 401 KAR 30:031]

3. Construction: The permittee shall mechanically compact the temporary cap of Phase 3 of the Main Ash
Pond to at least 92 percent of maximum dry density. After completion, the Cabinet shall be notified within two
(2) working days in order to schedule inspection of the temporary cap. [401 KAR 40:020 Section 2(4), 401
KAR 45:140 Section 2]

4. Closure: The closure cap of the Main Ash Pond, which also serves as the bottom liner of the Special Waste
Landfill (ACTV0002), shall meet the construction and operating requirements outlined in the approved landfill
application (APE20110003) and closure plan (APE20140007). Any proposed deviation from the approved
plans must be submitted to the Cabinet for approval prior to construction activities. [401 KAR 45:110, 401
KAR 45:140 Section 2]

Approved Applications - The owner or operator shall comply with applicable statutes and regulations and the
following approved applications:

1. 05-01-2013 - Groundwater Assessment Plan - AIN20120001 (The assessment process is site-wide.)

2. 07-30-2014 - Upgrade from Permit-by-Rule to a Registered Permit-by-Rule - APE20110003

3. 07-30-2014 - Main Ash Pond Closure Plan - APE20140007

4. 10-14-2015 - Groundwater Remedial Action Plan - ARM20150001 (The assessment process is site-wide.)

ACTV000S - Coal Combustion Residuals Surface Impoundment

Variances, Alternate Specifications and Special Conditions:

1. General: ACTVO0005 consists of an ash pond totaling 29.9 acres and is identified as the Auxiliary Ash Pond.
This coal combustion by-products surface impoundment is approximately 100 feet to the south of the Main Ash
Pond (ACTV0004). [401 KAR 45:140 Section 2]

2. General: The Auxiliary Ash Pond is upgraded from a Permit-by-Rule to a Registered Permit-by-Rule in
accordance with the requirements of 401 KAR 45:060. [401 KAR 45:060 Section 2(2), 401 KAR 30:031]

Approved Applications - The owner or operator shall comply with applicable statutes and regulations and the
following approved applications:

1. 05-01-2013 - Groundwater Assessment Plan - AIN20120001 (The assessment process is site-wide.)
2. 07-30-2014 - Upgrade from Permit-by-Rule to a Registered Permit-by-Rule - APE20110003
3. 10-14-2015 - Groundwater Remedial Action Plan - ARM20150001 (The assessment process is site-wide.)

Financial Assurance

ACTV0003 - Financial Assurance

The following is a history of the financial assurance for this facility:

1.
2.

9-12-2014 - SB # 106094008, $3,000.000.00
9-13-2016 - SB# 106569019, $12,614,738.00

S O
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Permit Number: sw08400010 Agency Interest ID: 3148

PERMIT

Monitoring Conditions

GSTR0002 - Groundwater Monitoring - Spring Monitoring Group

Group Members: STRC0007 - Spring CH-040; STRCO0008 - Spring CH-044; STRC0009 - Spring CH-057;
STRC0010 - Spring CH-052

Standard Requirements:

1. The owner or operator shall satisfy the requirements of 401 KAR 45:160 for all wastes and waste
constituents contained in the site or facility. [401 KAR 45:160 Section 1]

2. The permittee shall monitor for other parameters as required by the Cabinet. [401 KAR 45:160 Section
8(2)(c)]

3. The owner or operator shall monitor groundwater on the approved schedule at each approved groundwater
monitoring location in accordance with 401 KAR 45:160, the permit, and the approved plans. A table
summarizing the parameters to be monitored, their respective limits and monitoring frequency is included
herein. [401 KAR 45:160, 401 KAR 45:140 Section 1(1)]

4. The groundwater analytical data and statistical analysis shall be submitted on forms provided by the
Cabinet, within sixty (60) days after sampling or 15 days of the completion of statistical analysis, whichever is
sooner. [401 KAR 45:160 Section 4]

5. If the analysis of groundwater sample results indicates contamination (i.e., a statistical or MCL exceedence)
as specified in 401 KAR 45:160 Section 5, the owner or operator shall notify the Cabinet within (forty-eight)
48 hours of receiving the results and shall arrange to split samples no later than ten (10) days from the receipt
of the results. [401 KAR 45:160 Section 5]

6. The owner or operator shall provide alternate water supplies to all affected parties within twenty-four (24)
hours of notification of the Cabinet that sample results indicate contamination of a drinking water supply if it
has been determined that the special waste site or facility is the probable source of the contamination. [401
KAR 45:160 Section 3]

7. If required by the Cabinet, groundwater contamination assessment and corrective action shall be performed
in full compliance with all provisions of 401 KAR 45:160 Section 5. [401 KAR 45:160 Section 5]

Variances, Alternate Specifications and Special Conditions:

1. General: GSTR0002 - Groundwater Monitoring-Spring Monitoring Group applies to the entire site.
Activities included are ACTV0002, ACTV0004 and ACTV0005. [401 KAR 45:160]

2. Groundwater Assessment: The owner or operator shall submit a groundwater assessment report meeting the

requirements of 401 KAR 45:160. [401 KAR 45:160, 401 KAR 45:030 Section 9(12), 401 KAR 45:140
Section 2]
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Permit Number: sw08400010 Agency Interest ID: 3148

PERMIT

3. Remedial Action Plan: The owner or operator shall, no later than 90 days of Cabinet approval of the
Groundwater Assessment Report, submit a remedial action plan that meets the requirements of 401 KAR
45:160. [401 KAR 45:160, 401 KAR 45:030 Section 9(12), 401 KAR 45:140 Section 2]

4. Groundwater Monitoring: The permittee shall monitor Stonewall Spring (CH-052) as the background
monitoring point in accordance with the approved groundwater monitoring plan. [401 KAR 45:160 Section

2(3)]

5. Groundwater Monitoring: The permittee shall monitor Dam Toe Right Spring (CH-040), Ditch Spring (CH-
044), and Briar Patch Spring (CH-057) as the downgradient compliance monitoring points in accordance with
the approved groundwater monitoring plan. Because the original location of the monitoring point for Dam Toe
Right has been covered as a consequence of construction, this monitoring point shall be moved to the cutoff
wall toe drain. [401 KAR 45:140 Section 2, 401 KAR 45:160 Section 2(3)]

6. Groundwater Monitoring: The permittee shall monitor groundwater at all approved monitoring locations
pursuant to 401 KAR 45:160. Groundwater monitoring parameters listed in this permit were determined by the
Cabinet based on the chemical analysis of the waste to be disposed pursuant to 401 KAR 45:160 Section 8(3).
[401 KAR 45:140 Section 2, 401 KAR 45:160 Section 8(3)]

7. The owner or operator shall conduct statistical analysis of the groundwater data in accordance with 401
KAR 45:160 Section 6 and the approved applications. The statistical test chosen shall be conducted separately
for each parameter at each monitoring location for each monitoring event. The results shall be maintained as
part of the facility record throughout the operating and post-closure life of the facility. [401 KAR 45:160
Section 6, 401 KAR 45:140 Section 1(1)]

8. The owner or operator shall be required to prepare and submit an additional groundwater contamination
assessment plan if laboratory analyses of one (1) or more public or private water supplies, or monitoring
locations at the site, shows the presence of one (1) or more parameters above the maximum contaminant level
(MCL), as specified in 401 KAR 30:031 or a statistically significant increase over background levels for
parameters that have no MCL. [401 KAR 45:160 Section 5, 401 KAR 30:031]

APE20160001 - Approved Application Issuance Date: 09/22/2016 Page 7 of 8
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Kentucky Utilities Company

P.S.C. No. 18, First Revision of Original Sheet No. 87
Canceling P.S.C. No. 18, Original Sheet No. 87

Adjustment Clause ECR
Environmental Cost Recovery Surcharge

APPLICABLE
In all territory served.

AVAILABILITY OF SERVICE
This schedule is mandatory to all Standard Electric Rate Schedules listed in Section 1 of the
General Index except PSA and Special Charges, all Pilot Programs listed in Section 3 of the
General Index, and the FAC (including the Off-System Sales Tracker) and DSM Adjustment
Clauses. Standard Electric Rate Schedules subject to this schedule are divided into Group 1 or
Group 2 as follows:

Group 1: Rate Schedules RS; RTOD-Energy; RTOD-Demand; VFD; AES; LS; RLS; LE; and TE.
Group 2: Rate Schedules GS; PS; TODS; TODP; RTS; FLS; EVSE; EVC; SPS; STOD; and
OSL.

RATE
The monthly billing amount under each of the schedules to which this mechanism is applicable,
shall be increased or decreased by a percentage factor calculated in accordance with the following
formula.

Group Environmental Surcharge Billing Factor = Group E(m) / Group R(m)

As set forth below, Group E(m) is the sum of Jurisdictional E(m) of each approved environmental
compliance plan revenue requirement of environmental compliance costs for the current expense
month allocated to each of Group 1 and Group 2. Group R(m) for Group 1 is the 12-month average
revenue for the current expense month and for Group 2 it is the 12-month average non-fuel revenue
for the current expense month.

DEFINITIONS
1) For all Plans, E(m) = [(RB/12) (ROR + (ROR - DR) (TR /(1 - TR))] + OE — EAS + BR

a) RBis the Total Environmental Compliance Rate Base.

b) ROR is the Rate of Return on Environmental Compliance Rate Base, designated as the
overall rate of return [cost of short-term debt, long-term debt, preferred stock, and common
equity].

c) DR isthe Debt Rate [cost of short-term debt, and long-term debt].

d) TR isthe Composite Federal and State Income Tax Rate.

e) OE s the Operating Expenses. OE includes operation and maintenance expense recovery
authorized by the K.P.S.C. in all approved ECR Plan proceedings.

f) EAS is the total proceeds from emission allowance sales.

g) BRis the operation and maintenance expenses, and/or revenues if applicable, associated
with Beneficial Reuse.

h) Plans are the environmental surcharge compliance plans submitted to and approved by
the Kentucky Public Service Commission pursuant to KRS 278.183.

DATE OF ISSUE:  January 26, 2018
DATE EFFECTIVE: July 31, 2018

ISSUED BY: /sl Robert M. Conroy, Vice President
State Regulation and Rates
Lexington, Kentucky

Issued by Authority of an Order of the
Public Service Commission in Case No.
2017-00483 dated XXXX



Kentucky Utilities Company

P.S.C. No. 18, First Revision of Original Sheet No. 87.1
Canceling P.S.C. No. 18, Original Sheet No. 87.1

Adjustment Clause ECR

Environmental Cost Recovery Surcharge

DEFINITIONS (continued)

2) Total E(m) (sum of each approved environmental compliance plan revenue requirement) is

3)

4)

5)

multiplied by the Jurisdictional Allocation Factor. Jurisdictional E(m) is adjusted for any
(Over)/Under collection or prior period adjustment and by the subtraction of the Revenue
Collected through Base Rates for the Current Expense month to arrive at Adjusted Net
Jurisdictional E(m). Adjusted Net Jurisdictional E(m) is allocated to Group 1 and Group 2 on
the basis of Revenue as a Percentage of Total Revenue for the 12 months ending with the
Current Month to arrive at Group 1 E(m) and Group 2 E(m).

The Group 1 R(m) is the average of total Group 1 monthly base revenue for the 12 months
ending with the current expense month. Base revenue includes the customer, energy, and
lighting charges for each rate schedule included in Group 1 to which this mechanism is
applicable and automatic adjustment clause revenues for the Fuel Adjustment Clause and the
Demand-Side Management Cost Recovery Mechanism as applicable for each rate schedule
in Group 1.

The Group 2 R(m) is the average of total Group 2 monthly base non-fuel revenue for the 12
months ending with the current expense month. Base non-fuel revenue includes the customer,
non-fuel energy, and demand charges for each rate schedule included in Group 2 to which this
mechanism is applicable and automatic adjustment clause revenues for the Demand-Side
Management Cost Recovery Mechanism as applicable for each rate schedule in Group 2. Non-
fuel energy is equal to the tariff energy rate for each rate schedule included in Group 2 less the
base fuel factor as defined on Sheet No. 85.1, Paragraph 6.

Current expense month (m) shall be the second month preceding the month in which the
Environmental Surcharge is billed.

DATE OF ISSUE:  January 26, 2018

DATE EFFECTIVE: July 31, 2018

ISSUED BY: /s/ Robert M. Conroy, Vice President

State Regulation and Rates
Lexington, Kentucky

Issued by Authority of an Order of the
Public Service Commission in Case No.
2017-00483 dated XXXX
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Kentucky Utilities Company

P.S.C. No. 18, First Revision of Original Sheet No. 87
Canceling P.S.C. No. 18, Original Sheet No. 87
Adjustment Clause ECR

Environmental Cost Recovery Surcharge

APPLICABLE
In all territory served.

AVAILABILITY OF SERVICE
This schedule is mandatory to all Standard Electric Rate Schedules listed in Section 1 of the
General Index except PSA and Special Charges, all Pilot Programs listed in Section 3 of the
General Index, and the FAC (including the Off-System Sales Tracker) and DSM Adjustment
Clauses. Standard Electric Rate Schedules subject to this schedule are divided into Group 1 or
Group 2 as follows:

Group 1: Rate Schedules RS; RTOD-Energy; RTOD-Demand; VFD; AES; LS; RLS; LE; and TE.
Group 2: Rate Schedules GS; PS; TODS; TODP; RTS; FLS; EVSE; EVC; SPS; STOD; and
OSL.

RATE
The monthly billing amount under each of the schedules to which this mechanism is applicable,
shall be increased or decreased by a percentage factor calculated in accordance with the following
formula.

Group Environmental Surcharge Billing Factor = Group E(m) / Group R(m)

As set forth below, Group E(m) is the sum of Jurisdictional E(m) of each approved environmental
compliance plan revenue requirement of environmental compliance costs for the current expense
month allocated to each of Group 1 and Group 2. Group R(m) for Group 1 is the 12-month average
revenue for the current expense month and for Group 2 it is the 12-month average non-fuel revenue
for the current expense month.

DEFINITIONS
1) For all Plans, E(m) = [(RB/12) (ROR + (ROR - DR) (TR / (1 — TR))] + OE — EAS + BR

a) RBis the Total Environmental Compliance Rate Base.

b) ROR is the Rate of Return on Environmental Compliance Rate Base, designated as the
overall rate of return [cost of short-term debt, long-term debt, preferred stock, and common
equity].

c) DR s the Debt Rate [cost of short-term debt, and long-term debt].

d) TR s the Composite Federal and State Income Tax Rate.

e) OEisthe Operating Expenses. OE includes operation and maintenance expense recovery
authorized by the K.P.S.C. in all approved ECR Plan proceedings.

f) EAS is the total proceeds from emission allowance sales.

g) BRis the operation and maintenance expenses, and/or revenues if applicable, associated
with Beneficial Reuse.

h) Plans are the environmental surcharge compliance plans submitted to and approved by
the Kentucky Public Service Commission pursuant to KRS 278.183.

DATE OF ISSUE:  January 26, 2018 /{Deleted: July 7, 2017 }
DATE EFFECTIVE: July 31, 2018 ///{Deleted: July 1, 2017 J
ISSUED BY: /sl Robert M. Conroy, Vice President

State Regulation and Rates
Lexington, Kentucky

Issued by Authority of an Order of the
Public Service Commission in Case No.

2017-00483 dated XXXX /{Deleted: 2016-00370 J
Deleted: June 22, 2017 and modified June 29, 2017 J




Kentucky Utilities Company

P.S.C. No. 18, First Revision of Original Sheet No. 87.1
Canceling P.S.C. No. 18, Original Sheet No. 87.1

Adjustment Clause ECR
Environmental Cost Recovery Surcharge

DEFINITIONS (continued)

2) Total E(m) (sum of each approved environmental compliance plan revenue requirement) is
multiplied by the Jurisdictional Allocation Factor. Jurisdictional E(m) is adjusted for any
(Over)/Under collection or prior period adjustment and by the subtraction of the Revenue
Collected through Base Rates for the Current Expense month to arrive at Adjusted Net
Jurisdictional E(m). Adjusted Net Jurisdictional E(m) is allocated to Group 1 and Group 2 on
the basis of Revenue as a Percentage of Total Revenue for the 12 months ending with the
Current Month to arrive at Group 1 E(m) and Group 2 E(m).

3) The Group 1 R(m) is the average of total Group 1 monthly base revenue for the 12 months
ending with the current expense month. Base revenue includes the customer, energy, and
lighting charges for each rate schedule included in Group 1 to which this mechanism is
applicable and automatic adjustment clause revenues for the Fuel Adjustment Clause and the
Demand-Side Management Cost Recovery Mechanism as applicable for each rate schedule
in Group 1.

4) The Group 2 R(m) is the average of total Group 2 monthly base non-fuel revenue for the 12
months ending with the current expense month. Base non-fuel revenue includes the customer,
non-fuel energy, and demand charges for each rate schedule included in Group 2 to which this
mechanism is applicable and automatic adjustment clause revenues for the Demand-Side
Management Cost Recovery Mechanism as applicable for each rate schedule in Group 2. Non-
fuel energy is equal to the tariff energy rate for each rate schedule included in Group 2 less the
base fuel factor as defined on Sheet No. 85.1, Paragraph 6.

5) Current expense month (m) shall be the second month preceding the month in which the
Environmental Surcharge is billed.

DATE OF ISSUE:  January 26, 2018,

_——{Deleted: uly 7, 2017

DATE EFFECTIVE: July 31, 2018,

ISSUED BY: /s/ Robert M. Conroy, Vice President
State Regulation and Rates
Lexington, Kentucky

Issued by Authority of an Order of the
Public Service Commission in Case No.
2017-00483 dated XXXX

/[Deleted: August 31, 2016

_——{Deleted: 2016-00026

Deleted: August 8, 2016
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