
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 

APPLICATION 

) 
) CASE NO: 2017-00483 
) 
) 
) 
) 

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: 

1. 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 Muhlenberg 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 
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Rick Lovekamp 
Manager, Regulatory Strategy/Policy 
LG&E and KU Services Company 

220 West Main Street 
Louisville, KY 40202 

rick.lovekarnp@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.j udd@lge-ku.com 

Kendrick R. Riggs 
Stoll Keenon Ogden PLLC 

2000 PNC Plaza 
500 West Jefferson Street 

Louisville, Kentucky 40202-2828 
kendrick.riggs@skofirrn.com 

Monica Braun 
Mary Ellen Wimberly 

Stoll Keenon Ogden PLLC 
300 West Vine Street, Suite 2100 
Lexington, Kentucky 40507-1801 

monica.braun@skofirrn.com 
maryellen.wimberly@skofirrn.com 

Request for Certificate of Public Convenience and Necessitt 

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 II 

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 
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Hazardous and Solid Waste Management System; Disposal of Coal Combustion Residuals from 

Electric Utilities ("Federal CCR Rule"). 1 

6. The Commission originally approved construction of Phase II of the landfill at 

Brown ("Brown CCR Landfill") in KU' s 2016 ECR Plan proceeding. 2 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. 3 

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 II 

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.4 When the Kentucky Division of Waste 

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

1 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 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). 
3 2016 ECR Plan Status Update Report Quarterly Report- Update #5 at 4 (Oct. 30, 2017); 2016 ECR Plan Status 
Update Report Quarterly Report - Update #4 at 3 (July 28, 2017). All quarterly reports are filed in the "Post-Case 
Filing" of Case No. 2016-00026. 
4 Direct Testimony of R. Scott Straight at I. 
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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 SA W-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 area 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 
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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 II 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)(l) and 

@: 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 
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rating. KU' s proposed financing of such costs is identical to the proposed financing of its 2016 

ECRPlan. 

14. Estimated Cost of Operation (807 KAR 5:001 § 15(2)(0) : 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 Recover-v 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. 2016-00026.5 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/or Recovery by Environmental Surcharge, Case No. 2016-
00026, Order at 33 (Ky. PSC Aug. 8, 2016). 
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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: 

• 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% 
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return on common equity for purposes of calculating the overall return 

component of the environmental surcharge until KU's next base rate case. 

• 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 Acijustment 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, 
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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. 
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Dated: January 26, 2018 Respectfully submitted, 

Q1~~i1t¼s~~ 
Stoll Keenon Ogden PLLC 
2000 PNC Plaza 
500 West Jefferson Street 
Louisville, Kentucky 40202 
Telephone: (502) 333-6000 
Fax: (502) 627-8722 
kendrick.riggs@skofirrn.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 Utilities Company 
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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 
Lawrence W. Cook 
Office of the Attorney General 
Office of Rate Intervention 
700 Capitol A venue, Suite 20 
Frankfort, KY 40601 
Rebecca.Goodman@ky.gov 
Larry .Cook@ky.gov 
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Michael L. Kurtz 
Boehm, Kurtz & Lowry 
36 East Seventh Street, Suite 1510 
Cincinnati, OH 45202 
mkurtz@BKLlawfirm.com 
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Application Exhibit 1
Page 1 of 2

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

Project
Air Pollutant or 

Waste/By-Product To 
Be Controlled

Control Facility Generating Station
Environmental 

Regulation / Regulatory 
Requirement

Environmental Permit
Actual or 
Scheduled 

Completion

Actual (A) or 
Estimated (E) 

Projected Capital 
Cost ($Million)

Amended 
36

Fly & Bottom Ash, 
Gypsum

CCR Storage 
Landfill (Phase II) and  

Main Ash Pond Closure
Brown Station  EPA CCR Rule / 401 KAR 

Chapter 45

Division of Waste Mgmt - 
Landfill Permit and 
Division of Water - 

KPDES Permit

2019 $14.7 (E)

$14.7



Application Exhibit 1
Page 2 of 2

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

Project
Air Pollutant or 

Waste/By-Product To 
Be Controlled

Control Facility Generating Station Estimated Annual Operations and Maintenance Costs (Through 2026)

2018 2019 2020 2021 2022 2023 2024 2025 2026

Amended 
36

Fly & Bottom Ash, 
Gypsum

CCR Storage 
Landfill (Phase II) and  

Main Ash Pond Closure
Brown Station  $0  $0  $0  $0  $0  $0  $0  $0  $0 

NOTE: 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 2009 ECR Plan.
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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.

Alison Lundergan Grimes

Secretary of State

Commonwealth of Kentucky

196544/0028494

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.

I 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, I have hereunto set my hand and affixed my Official Seal

at Frankfort, Kentucky, this 4
th

 day of December, 2017, in the 226
th

 year of the
Commonwealth.



 

Signed and Sealed at Richmond on this Date:  
«DATE» 

 

 
Joel H. Peck, Clerk of the Commission 

 
 

 
 
CISECOM 
Document Control Number: «O2» 

	
  

CERTIFICATE OF GOOD STANDING 
 
I Certify the Following from the Records of the Commission: 
 
That «Entity Name» is duly incorporated under the law of the Commonwealth of Virginia;  
 
That the date of its incorporation is «Date of Formation/Registration»; 
 
That the period of its duration is perpetual [or expires on {date}]; 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. 

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.

December 4, 2017

1712045761
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KentuckyUnbridledSpirit.com                                                       An Equal Opportunity Employer M/F/D 
                                                                                                                                                                        Printed on recycled paper 
 

 
 
 
 
 
 
 

 
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, 

 
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 

        
Steven L. Beshear         Leonard K. Peters  
Governor                                Secretary 

ENERGY AND ENVIRONMENT CABINET 
Division of Waste Management 

200 Fair Oaks, 2nd Floor 
FRANKFORT, KY  40601 

TELEPHONE: 502-564-6716 
FACSIMILE:  502-564-3492 

waste.ky.gov 



ORIGINAL 

RESPONSE TO TECHNICAL NOTICE OF 
DEFICIENCY (NOD) No.1 

SITEWIDE GROUNDWATER 
REMEDIAL ACTION PLAN 

E.W. BROWN GENERATING STATION 
MERCERCOUNTY,KENTUCKY 

AGENCY INTEREST #3148 

19 June 2015 

Prepared For: 

KUKentuclcy 
ULilities 
O)mpatty 

Generation Services 

Kentucky Utilities Company 
815 Dix Dam Road 

Harrodsburg, KY 40330 

Prepared By: 

Amee Foster Wheeler Environment & Infrastructure, Inc. 
11003 Bluegrass Parkway, Suite 690, 

Louisville, Kentucky 40299 

Project No. 567530023 



Nielsen, Jamie (EEC) 

From: 
Sent: 
To: 
Cc: 
Subject: 
Attachments: 

Lawrie, 

Nielsen, Jamie (EEC) 
Thursday, October 08, 2015 9:42 AM 
Green, Lawrie (EEC) 
Paul.Puckett@tge-ku.com 
FW: Replacement Pages-EW Brown GWAP 
Page 6-2 Revised in 2015-09-29 GW-RAP.PDF 

This revised page 6-2 should be incorporated into the application. 

Thanks, 

Jamie 

From: Puckett, Paul [mailto:Paul.Puckett@lge-ku.com] 
Sent: Thursday, October 08, 2015 8:15 AM 
To: Nielsen, Jamie (EEC) 
Subject: Replacement Pages-EW Brown GWAP 

Jamie, 

I RECEi'iE.D 1 

OC1 O 8 ~0\5 

The attached documents are the ones that will be used to replace the o utdated ones. I'll bring four sets of each with 
me. 

W. Paul Puckett 
Senior Engineer I Environmental Affairs Department I LG&E and l<U Energy Services 
220 West Main Street, Loulsville, KY 40202 
0: 502-627--4659 IM: 502-648-7842 IF: 502-217-4836 
l~e-l u.cum 

---------------------------------------- The information contained in this transmis~ion is intended only for the 
person or entity lo which it is directly addressed or copied. It may contain material of confidential and/or private 
nature. Any review, retran,mi,sion, dissemination or other use of, or taking of any action in reliance upon, this 
information by persons or entities other than the intended recipient is not allowed. lf you received this message 
ancl the information contained therein by error, please contact the sender and delete the material from your/any 
storage medium. 

1 

APPROVED 
COMMONWEALTH OF l<ENTUCKV 

DE Pf.S,TfJlENT F04 
ENVIRONi er '.T L PROT[CTION 

DIVISION OF V-JA,,...TE MANAGEMENT 

~ ~0 tz: -ft¥" 0,11,~y A~n,n1 
..i. SIGNATURE ' 

OCT 1 ~ 2015 

TITLE DATE 
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September 29, 2015 

Kentucky Department for Environmental Protection 
Division of Waste Management 

220 West Main Street 
PO Box 32010 
Louisville, KY 40232 

3t '-11 
A;(IVJ J..0/5gl)-I) I 

200 Fair Oaks, 2nd Floor 
Prank.fort, Kentucky 40601 
(502) 564-6716 

I RECEIVEDl 
OCT -1 2015 a 

Attention: Mr. Danny Anderson, P.E. - Manager, Solid Waste Branch 

Subject: NOD #2 Site-wide Groundwater Remedial Action Plan 

OIVlSION OF WASTE MANAGEMENT 
SOLID WASTE BRANCH 

Kentucky Utilities-E.\V. Brown Generating Station, Mercer County, KY 
(A.I. #3148, J\RM20] 50001) 

Dear Mr. Anderson: 

Kentucky Utilities Company (KU) has received the Technical Notice of Deficiency (NOD) #2, 
dated August 21, 2015 relating to the Site-wide Remedial Action Plan for the subject facility. 
The Division of Waste Management had the following comment: 

I. DWM asks for the lower bench of the 1\1.ain 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 series 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 funding a quarterly evaluation by a KY-registered professional land surveyor on 
those same monuments to measure the locations relative to an established baseline. A report 
comparing the baseline, historical, and current data is issued as pa1t of the quruierly survey. 
These activities are being performed as part of the company's self-initiated program to evaluate 
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 BR0-C-01445 Rev. F and 
BR0-C-01453 Rev. F. Upon completion of the installation of the monuments on the lower 
bench, KU ,vill modify the weekly and quarterly inspections and reporting described prevjously 
to include the lower bench monuments. 

The requested certification 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 relating to this project have been resolved. If this is the case, please 
contact me at (502) 627-2940 and KU will prepare the necessary copies for insertion into the 
original submission. Otherwise, feel free to contact me if you have any questions or need 
additional information regarding this document. 

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

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

Cc: Jeff Heun - Manager, Major Capital Project'>, Project Enginec1ing 
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DIVISION OF WASTE MANAGEMENT 
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Certification Statement 
Site-wide Groundwater Remedial Action Plan-NOD #2 Response 

KCJ's E.W. Brown Generating Station 
Al 3148; Application ID No. ARM20150001 

•· •. · ••. ·•· ::., _,_.-:._;.; .•.• :. :•:•,> • 

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

-.t:-=-~~~- ..µ£~~:::::.........:- ~C-_________ __ 9_- Z9 - :Zo /6,,.--
signature of Responsible Official Date 

Garv H. Revlett, Director o(Environmental A(fa;rs 
Typed Name & Title of Responsible Official 

Kentucky Utilities Company (LG&E and KU Energv) 
Name of Corporation 

RECEIVED 
OCT -1 2015 

DIVISION OF WASTE MANAGEMENT 
SOLID WASTE BRANCH 
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19June2015 

Mr. Danny Anderson, P.E. 
Manager, Solid Waste Branch 
Division of Waste Management 
Kentucky Dept. for Environmental Protection 
200 Fair Oaks Lane, 2nd Floor 
Frankfort, KY 40601 

Subject: Response to Technical Notice of Deficiency (NOD) No.1 
Sitewide Groundwater Remedial Action Plan 
Kentucky Utilities (KU) - E.W. Brown Generating Station 
Burgin, Mercer County, Kentucky 
Agency Interest No. 3148 
Application ID No. ARM20150001 
AMEC Project No. 567530023 

Dear Mr. Anderson: 

amec 
foster 
wheeler 

l JUN 24 2015 I 
QC ,. ___________ ..., 

On behalf of LG&E and KU Services Company (LG&E-KU), Amee Foster Wheeler Environment 
& Infrastructure, Inc. (Amee 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 Utilities (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 italics, followed by responses in regular (non-italic) bolded font. A signed 
Certification Statement is included in Attachment 1, and other 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, 8, 
and C have been signed, sealed and dated by a Professional Engineer licensed in 
Kentucky. They are provided in Attachment 2. 

Amee Foster Wheeler Environment & Infrastructure, Inc. 
11003 Bluegrass Pkwy, Suite 690 
Louisville, Kentucky 40299 
Tel (502) 267-0700 
Fax (502) 267-5900 
amecfw.com 

RECEiVED 
JUN 1 9 2015 

DIVlS!ON CF WASTF. MANAGEMENT 
SOLID WASTE BRANCH 
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Response to Site wide Groundwater Remedial Action Plan 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 wall 
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 possible that the entire footing for the wall, or a total of 56 cy of concrete placed 
(approximately 6 or 7 truckloads), can be poured in one day (or multiple days). Following· 
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 joint is located between the footing and each wall segment which 
includes 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 will be placed in lifts at an approximate maximum rate 3 to 4 feet per hour to 
minimize loading of the wall forms but still provide fresh concrete between subsequent 
lifts. It is expected that wall Segment 1 would be poured first in a single day requiring a 
total of 56 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 joint is located at the end of each Segment 3 between the next 
wall segment (Segment 4 on the south leg of the wall and Segment 5 on the north leg of 
the wall) which includes a water stop and development reinforcement extending between 
adjacent wall segments. Finally, wall Segments 4, 5, and 6 would be placed in a single day 
requ iring 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 cut-off wall construction. 

The downstream slope of the existing ash pond east embankment (Main Pond Dam) 
includes two benches. The upper bench includes a monitoring system that consists of a 
ser ies of monuments which can detect both vertical and horizontal movement. We intend 
to install 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. 

2 
RECEIVED 

JUN l 9 2015 
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Remedial Action Plan NOD No. 

19 June 2015 

Monitoring will be conducted on both benches weekly throughout the construction 
process and for one month following completion 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 Geo/slope 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 1990s by FMSM (now Stantec). The target factors of 
safety were obtained from "Guidelines for the Geotechnical Investigation and Analysis of 
Existing Earth Dams" by the Kentucky Division of Water (DOW). AMEC Foster Wheeler 
analyzed the embankment for the following 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 all analyses, except for the short.term exposure of the maximum cut-slope, 
are above 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 future, 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 Plan, as well as the Implementation 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). 

3 
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Remedial Action Plan NOD No. 

19 June 2015 

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

Sincerely, 
Amee Foster Wheeler Environment & Infrastructure, Inc. 

Nicholas G. Schmitt, P.E. 
Senior Principal Engineer 

Alison L. Dunn , P.G. 
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 8. Heun, LG&E-KU 
W. Paul Puckett, LG&E-KU 
Kathleen D. Regan, Amee Foster Wheeler 
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E.W. Brown Generating Station, Mercer County, Kentucky (Al# 3148) 
Project No. 567530023 Sitewide Groundwater Remedial Action Plan 

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 responsible for gathering the information, the information submitted is, to 
the best of my knowledge and belief, true, accurate, and complete. I am aware that there are 
significant penalties for submitted false information, including the possibility of fine or imprisonment 
for such violations." 

Original Signature of Resp5nsible Official 

Jeffrey S. Fraley 
Typed Name of Responsible Official 

Date 

General Manager - E.W. Brown 
Title 

JUN ! 9 2015 

G;VIS10N OF WASTE MA:..JAGcMENT 
S8' . .'0 WASTE BRANCH 
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March 26, 2015 

Kentucky Division of Waste Management 
Solid Waste Branch, Second Floor 
200 Fair Oaks Lane 
Frankfort, Kentucky 40601 
(502) 564-6716 

.•••,".!' .. ":·:.• 

IA I 
RAJ® 
220 West Main Street 
PO Box 32010 
Louisville, KY 40232 

·-···-···· 

Attention: Mr. Danny Anderson, P.E. - Manager, Solid Waste Branch 

Subject: Site-wide Groundwater Remedial Action Plan 
Kentucky Utilities-· E.W. Brown Generating Station 
A.I. #3148/ Application ID ARM20150001 

Dear Mr. Anderson: 

I r ri§b.!'I±~:1!1-
\ bf:'J -~ \.I Lvi3 \ ,·•1f~-... " 
l-----------' 

C.\'; - --L------
This letter 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. Each of two items is restated below, in italics, followed by Kentucky 
Utilities Company's (KU's) response. 

1. Pursuant to 401 KAR 45:250, Section 2(1)(/)(7), please submit the $500 filing fee by 
providing a check made payable to the Kentucky State Treasurer. 

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

2. Page iii of the submittal lists the mailing address for the Permittee as 815 Dix Dam 
Road. Ilarrodsburg, KY 40330; our records indicated the PO Box used above. 

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

Kentucky Utilities Company 
220 W. Main Street, P.O. Box 32010 
Louisville, KY 40232 
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Please contact me at (502) 627-2940 if you have any questions or need additional information 
regarding this document. 

Sincerely, 

tu.lltkc,~ 
W. Paul Puckett, P.E. 
Senior Engineer, Environmental Affairs Department. 

Enclosure: 
Check #88567 for $500, payable to "KY State Treasurer" 

Cc: Jeffrey S. Fraley-General Manager, E.W. Brown Generating Station 
JcffHeun - Manager of Major Capital Projects, Project Engineering 
Alison L. Dunn, P.G. - Senior Project Manager, AMEC 
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27 February 2015 

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, Kentucky 
Agency Interest #3148, Activity ID No. AIN20120001 
Project No. 567530023 

Dear Mr. Puckett: 

tJ.l)~ . -~~"1 
·"~ 

:, ,.,,:~_::'.,'f~;;t~l 
, :, -~:' 

. .¢..· 
amec ·· ··. 
foster 
wheeler 

Amee Foster Wheeler Environment and Infrastructure, Inc. (Amee 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). 

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

Sincerely, 
Amee Foster Wheeler Environment & Infrastructure, Inc. 

~- /) --t~,t.fv-
Alison L. Dunn, P.G. 
Hydrogeologist / Associate Project Manager 
859-566-3729 
Afison.Ounn@amecfw.com 

~~a~;E~ 
Associate Engineer 
859-566-3724 
Kathleen. Reqan@amecfw.com 

cc: Nicholas G. Schmitt, P.E., Amee Foster Wheeler 
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E. W Brown Generating Station, Mercer County, Kentucky (Al# 3148) 27 February 2015 
Project No. 567530023 Sitewide Groundwater Remedial Action Plan 
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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 1989, to its current surface 
area (approximately 114 acres). The volume of CCR contained in the Main Pond is estimated 
to be approximately 6 million cubic yards. In the 2000s, a second pond (referred to as the 
Auxiliary Pond) was constructed as a temporary settling pond until 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, construction of a special waste landfill 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. 
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_,;···-·· 
\:r-;:,,· 1.3 REGULATORY BACKGROUND 

.·········•·• 

In 2011 , KU began the application process for a permit for a Special Waste Landfill for disposal 
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 (KOEP) 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 
quality 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 landfill 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 45:160 (Surface and 
groundwater monitoring and corrective action for special waste sites or facilities). Specifically, 
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 to 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. 
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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 model 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. 

2.1.1 Topography and Local Drainage 

The Dix River above Dix Dam forms Herrington Lake, extending approximately 35 miles to the 
south. The water level in Herrington 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 closer 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 south 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 into Herrington Lake. 

CCR in the Main Pond was built up over several decades, beginning in the late 1950s, 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 900 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 spillway (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 slopes 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. 

• 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 KPDES 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 Inlet. 

2.1 .2 Geology and Groundwater 

The tributary 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 results 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 HQ 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 

Herrfngton Lake has a surface area of 4.6 square miles (mi2), 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 levei is set to 725 feet in 
winter, and 7 40 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 591 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 E.W. 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 
mi2 in surface area. Cedar Branch flows into the Kentucky River at Shakers Landing. Flows 
measured by Amee 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. 

2.2.1 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 Gust 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 NAVD88. 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 81 O 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 
flow at the toe of the Main Pond embankment range from 20 to 300 gpm, or 0.03 to 0.4 
mgd. 

• 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 flows 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 flow 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 (COis) 

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 regulatory MCLs. The data from the other nine springs (including the seven 
downgradient springs) were compared either to the regulatory MCLs (if avai lable) 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 included three indicator parameters (SC, TDS and COD), and ten specific 
elements or compounds (arsenic, boron, calcium, chloride, iron, magnesium, nickel, 
potassium, sodium and sulfate) . 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 COis and addressed in future risk assessments for the site. 
The list of COis 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 Plant is downstream of the E.W. Brown Generating Station, 
but records indicate that the treated water from the plant is not impacted by the COis 
associated with CCRs. 

• Of the 1 O COis evaluated in the initial risk assessment (not including lead and 
selenium), five (calcium, chloride, 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 COis (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 COis 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 dissolved (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 dissolved 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 aquatic 
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 (primarily 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 interim 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 COis 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 into 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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• 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 COi exceedances in groundwater and understanding of 
groundwater flowpaths developed from the GWAR, KU identified several potential source areas 
to be addressed in the GW-RAP. These were: 

• 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. 

• 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-valley (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 assessment (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 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 to the CCRT ar.ea 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 plant will 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 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 landfill could be constructed and permitted. ,, ..... _ FlECEIVED 
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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 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 . 

• 



. :;':,·:·:-:,:-. 

,•. • ···:···: ··:···:·:··:·:·;;··:.::·:-:,;;;·····.· :: v•.• •'\.< • • :-·:-;:::-. ••••••••• •.···:···.·.·;•;.···.::·.········· .• .•'• .·,:.; .... .. ·.:···:·-·.·····:·::'.•:;:·.•.·-:, .................. ·.·;-;--::-··:•:.-:•:•:.-::.:• ····•··········· '' ... ... •..... ..... , .............. • ...... ,.. •v. ·..:·.-. · .• ···.·.·.······.·.··.·. 

E. W Brown Generating Station, Mercer County, Kentucky (Al# 3148) 4 June 2015 
Project No. 567530023 Sitewide Groundwater Remedial Action Plan 

• 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. 

• 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. 

• 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 installed 
(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 result will be to 
further limit and ultimately eliminate the potential infiltration 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 Conditions 

The USEPA proposed new regulations on disposal of coal combustion 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 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 . 
The proposed ELG rule proposes best available technology economically achievable (BAT) 
effluent limitations 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. 

• 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. 

• 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 installed 
(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, tt)e 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 
furthe~ limit and . ul_timately eliminate _the potential infilt~~tion of prec!QitaJ~n or surface 
water into the existing CCR of the Mam Pond. \~-.. - [ \ 

• Some flow of natural groundwater through the \~xi'stl!:)~ _ _g_.CB .Jn.-;~ ~1··.
1 

in Pond is 
expected to continue over time, as the natural flow ioLwEitfr that exist~ tie,."t re the Pond 
was filled with CCR continues into the buried valley~ Woi'{ever,~~roum~ ~r, ombination 
o~ t~e actions described above, the balance of wa,er._:.!,~.~ ug~ ~ M~ifi !?i d has been 
s1gn~ficantly alte~ed, and . the total water content ?t m1 exist~ C ! ~ fxpected to 
continue to subside over time. ,~.,,-,.~~w.~ ..- :fi"" i:;1 

'1 !'~....,..,.,~s:2 S2 (.) :c\ r "-'·'; ~ _J \.J.J t-· 

2.3.2 Changing Regulatory Conditions 1<:) ;:; i ! ~ 
The US EPA proposed new regulations on disposal of coat~~tion resid~fs t, m electric 
utilities in June 2010, and issued its final rule (in pre-publica pn) in December 2014~ hese new 
CCR regulations are expected to be published in the Fed . t-Regisler 1ri ear y 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 facil ities, 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. 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 implementation have not yet been 
established by the USEPA, KU is actively studying the best means of implementing 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 Landfill 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 COis 
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 Inlets from both wastewater and 
groundwater combined, and the associated impacts on potential receptors, are expected to be 
appreciably mitigated. 

2-11 

JUN 1 9 2015 

OIViSION OF WASTf:. MANAGEMENT 
SOLID ~W\STE BRANCH 



•••••••••••••••••• ;.• ....... ·.:·:····:·····=·· ••• -.·.··:·:·······:···::-·:····=··· ••• ····=-······:-~·· .. ·.·.··········:·····:·.·::•.:•.;.;.•.•:·.;·.·.· ·.-..:•.• •::•:··· .. ;.;.· .. ·:· .. :;:·.·.·.·=·=·--:•:•.•:•:-.... ·.··.·=··:·:·.···:•.•:..-.•:·.·····:······:-'.:;•.•:•:•.-:•:•:•:•:···:•:•:•:·.·=··= ···:·.···.·.··.···--••••••••• ••• •••• • ............... ;. ·····.-:·.·········.•:••:•-:··.···=·=·=···=···.·····:.···· 

E. W Brown Generating Station, Mercer County, Kentucky (Al# 3148) 27 February 2015 
Project No. 567530023 Sitewide Groundwater Remedial Action Plan 

; .... :-:· ... 
\:::.-:.::-···· 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 implementation have not yet been 
established by the USEPA, KU is actively studying the best means of implementing 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. 

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 COis 
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 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: 

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

KU anticipates achieving these goals by both reducing the mass of COis entering the 
groundwater flow system from the identified source areas, and reducing the mass of COis 
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 HEAL TH ANO THE ENVIRONMENT 

Amee 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; 
• An assessment of toxicity of the COis; 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. Receptors 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 COis 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 
transfer of COis to groundwater. These changes will , in turn, limit the contact of clean water 
with CCR materials and reduce the overall mass of COis 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 COis 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 lieu 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 COis 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 ongoing 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. 

4.1 GYPSUM PROCESSING PLANT 

The Gypsum Processing Plant (GPP, shown in Figure 3) was constructed in 2009, to handle 
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 Collection Pond) which 
receives stormwater runoff from the surrounding area, runoff from geotextile filter 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 COis (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 infiltration 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. 

• 6-inch fabric form concrete mat. 

4-1 



• • • ••• .- ··:;.:v:-:::-.·:·.···.;. -:.······:-·:-.·-:··. • ·····.···········:· .·.· :··,:>,:-:-· ·:· :·;·::-·.·:;.;-··;:·:.··.·.··.···.·.·:-·=·······=·:·.····.-:·.····· :-.-:-~:·.·:·.---.-.. ;.,:,•,•,,,:,•,,:,,:,·,:-. :····· .,:,:,-: ,.-.,.,:,:-:-··:·:-: .............. ;.•,.,::.,.,-:,·.······.-:····.··---··· -···:-:-· -· 

E.W. Brown Generating Station, Mercer County, Kentucky (Al# 3148) 27 February 2015 
Project No. 567530023 Sitewide Groundwater Remedial Action Plan 

_._,:.;::.:.-.. 

\~ ....... , 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. 
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Appendix A provides the design drawings and photos showing the liner installation 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 will be moved to the 
CCR treatment 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 also 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 runoff, and a 
potential source of recharge to groundwater immediately upgradient of the Main Pond. 

In order to reduce ongoing 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 
(HOPE) 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 HOPE 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 HOPE pipe, and all 12 manholes. The test results 
for the segments of HOPE line tested indicated no concern. However, the manholes were found 
to exhibit varying stages of deterioration, including cracking of concrete in the walls 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 dischc!rge 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 
length. 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 landfill is constructed over the top of 
the covered existing CCR. This closure approach brings the Main Pond into substantial 
compliance with EPA's Final Rule on disposal of CCR, issued on April 17, 2015, under which 
out-of-service ash treatment basins are to be 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 Collection 

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-April 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 currently 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 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 
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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. 
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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-April 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 currently 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 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 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 C. 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 wall 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 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 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 C. 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 wall 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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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 result in a significant 
reduction of mass transfer of COis 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 COis 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 monitoring 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 Permif. 

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-063) 
• Hardin Spring (CH-062) 
• Stonewall Spring (CH-052) 

The use of Stonewall Spring (CH-052) for background data collection 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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• 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 Inlet: 

• Dam Toe Right (CH-040). 
• 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 : 

• Ditch Spring (CH-044) 
• Beaver Dam Cave (BDC) Spring (CH-045) 
• 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 results. 

The following locations will be monitored to evaluate water quality trends sitewide in response to 
the remedial 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 

5.1 .2 Monitoring Parameters 

At a minimum, the parameters required to be monitored in groundwater according to the Special 
Waste Landfill Permit (SW08400010) will 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 9060A 

Total Dissolved Solids (TDS) Method 2540C 

Chloride 
Method 9056 

Sulfate 

Boron Method 60108 

Arsenic 

Calcium 
Method 6020 

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 KOEP, 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 DWM 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 COis with regard to the specific sources at the 
plant. Long-term, KU may propose modifications to the parameter list so that the 
appropriate COis 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: 
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\_..._.._.,....- • Groundwater monitoring results and trends; and 

r: ... 

• Results from ongoing technical evaluations. 

It is anticipated that different COis may respond differently, or distribute differently in 
groundwater, in response to the planned remedial actions. Therefore, while some 
concentrations of some COis may decrease at all locations, concentrations of selected COis 
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 installed 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 COis 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 
COis 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 . 

5-6 



~-W•S­

< 
~ •:-~ ..•.• 

., .. :-:•:•. 

••••• ; ....... '\. ..... •::.;.;• ,..:·•:::.::•.•;:: ;:·::.--~-:-::'; . ·,. ·: :: ,::-.:-.-.. ·.;-:· .-. . • ·•···· .... ., ·-· ...... ·.• ·:.:··'It·· -:- ,•'•,•. • .-·-:- . • .•.·:·.·:.: :; ·:··· ... "< .. )•• •• • • •••• ._._ ••• •·.· ··.: ••• · •·••••·•··••••. · ••••··.•••.•••••• ...... 

E. W Brown Generating Station, Mercer County, Kentucky (Al# 3148) 27 February 2015 
Project No. 567530023 Sitewide Groundwater Remedial Action Plan 

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. It 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 repainng or replacing the 
manholes 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 POND 

6.4.1 Capping of Existing CCR 

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

• Completion of the cover (landfill 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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o Placement of 12-inch interim soil cap over Phase 3 (northern 1/3 of permitted area). 

o 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 CoHection 

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 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 quarters. 

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 evalu?te 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 wall/toe drain collection system or until 
remedial measures are completed. 
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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 monitoring points and parameters specified above in Section 5.1. Results will be 
reported semi-annually, within 60 days from the end of !_h_~ second and fourth quarters. 
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LG&E and KU Services Company 
AMEC Project No. 567530023 

West Pond Lining Project Gypsum Drying Plant 
Photos Taken March- October 2014 

PHOTO 1: 

Original gypsum pond, 
being pumped down 
prior to lining. 

PHOTO 2: 

Cushion geotextile is 
laid across graded 
surface of pond and in 
drying area to the 
north. 



LG&E and KU Services Company 
AMEC Project No. 567530023 

West Pond Lining Project Gypsum Drying Plant 
Photos Taken March - October 2014 

/2014 11:02 

PHOTO 3: 

Black LLDPE 
membrane liner is 
placed over cushion 
geotextile. 

PHOTO 4: 

Liner extends past the 
edges of the pond, 
under dewatering area 
to the north. 
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PHOTOS: 

Another layer of 
cushion geotextile is 
placed above liner. 

PHOTO 6: 

Fabric form concrete 
mats are used to 
protect exposed liner 
under pond and in 
gypsum drying area. 
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APPENDIX B 

NORTH ABUTMENT DRAIN 
PUMP STATION INSTALLATION 



LG&E and KU Services Company 
AMEC Project No. 567530023 

North Abutment Drain Pump Station Installation 
Photos taken March 2011 - September 2014 

PHOTO 1: 

Sampling Point CH-
048, discharge from 
north abutment drain 
prior to collection_ 

PHOT02: 

New pumping station 
installed to capture the 
north abutment drain 
discharge and transfer 
it to the Auxiliary Pond. 
The former discharge 
point (CH-048) is 
downslope to the left 
(southeast) 



LG&E and KU Services Company 
AMEC Project No. 567530023 

Norl.h Abutment Drain Pump Station Installation 
Photos taken March 2011 - September 2014 

PHOTO 3: 

New pumping station, 
view from the south, 
Main Pond 
embankment (dam) to 
the left (west). 

PHOTO 4: 

Interior of the pump 
station. 
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~~~IWH PRIOR TO (STABUSlilNG PUMP STATION 

PUMP STATION 

~ 

, . Aerial topogl'Qphlc moppir,g - ~orm..i I>)' GRIii' Aetlal SU.-...y1 
of U•in¢on, K'/, on Oct- 1S. 2011 

2. ~' ~NTtt~:i-=,~~~ ~;~"':o di~n:O~n;9, 
obtoinin9cnd/orlct>rkctlnQmoterlcllfortN n•wwcn< 

3. Througl'lcut the wen< cctM!ie9. U.. COHTRIICTOR aholl mclntoin 
trollicon focil;tyond public roods and it respon.;~for 
pr<>Yiciin~ o~ nltCflsory lroffic conlrcll, Including •i9nc~ . ....,mi"9 
llo!'Tlen, onclfloggors. 

4 Ti... CONT.-.cTOR b respon,iblo peoper la)'<l<lt for the wori< 
~~~~~~j' dc; :,01 ond identify rwquired lino, i<lv61•, 

S The CONTN:TOR wil •• r~y It.. loo>lion of 011 •"• ling utililits or 
:;:i;i,et-_,;H~,.;1;:1 limit5 of '"°"' prior to conouctir.g 

6. OWNER to pr- ?0'ftl' 10< the ,n station. Tl,. CONTAACTOR 
a ,au coor<iin<lt• "°"' ~ Mth the OWHEII or,d oholl 
pto.ide etectrlc:clnn,!u tolh.-contrclponet 

PUt.li> PERFOl!IIAI-ICEREOUIREMENTS 

A. i>umpir,g static,,: Copoble of pumpir,g effluent at flool rat, of ~ 
gpm at o totcl dynamic heoo of &O fHl 

a. ~~':~ ='~!': ::.:.n-=~h ·~~P .:~:;./ ump 
et.omber" In t,,,,tin. Alt.mot. pump tl<Jml outomallcolly Yl'h<ln 
"pump on" lk>ot i1 «cUvot..i. stop either pump cutomaticOlly 
wl>tn •pump cff" floati1octMJl.cl.Sl,,,,.,l alarmoonclllion 
automoticotly when "high -l pump chamt>.r" or "high level 
IOM~lr,g ct.om~ float ii octi¥al«I. Set noatetewtion1 in 
accor(lor,ce with Omwins,,, 

A. Sllop Ora•i"9t: lndioote layt,ut of pwnpng .t<,tion. Stiow siH. 
moterial•. and compo,..nt,, of S)'fl"ffl. kw!icote '1ti"9 cobl<I•. 
checio · - loc<ltiono. ~e -., locot!onl, pump l<>catlon1, 
c'--1 location•. diKh""Je pipinv loco6on, jur,ciion bo• 
loc<ltlon,9ulde roil cuomblylocat!on. i<IYelcontTol locatk>M. 

e. Prixluct 0-:,ta: Submit tor the pock<lged pumping atotion. 

2. lt>c:lude cotolog data for slide ro~ .,....,bl),, dloc:nor941 l"?.-,9, 
"""'"· l~ contrd•. ond controlpanet 

J . hdude l"JfflP ccrlc,log clato. perlonnanc. cu,..., and ooc:o , 
Ir- dolo. 

t,,~ucle to.ntrOI ~riel diOO,Om on<1 panel wlmg 1chematlc. 

C l.lonufociurer's ln1ta:1otion lnstructlono: Submit monulac\urer's 
publ_,t<I insta~ation in9trucliOM. 

O fleldR,l)(rlac Submltttar\-uprVl)Ol'lbefONlinalacceptoriceof 
P""'l'I to document JKlrr.ping s\olion operotian m .. 1.1 
pe<fom>oncer-irlffllffll.l, 

L Record actual locollc<,1 of p<>ekaged JKlmpir,g .totio.na including 
pL>nips. pipi~g . ..,Nell. meter and c,....tn:,I panel 

r. Su\lffllt ueeut«I c«titi-ation of pumping .totions ofter 
perform<1nceteotn9. 

C ?!.:!':=" ~a:~:-~: ~":t::'i~i/:'°~:Y. 

A. =~h fiv9 )'<IOr pron,\o,d mor>UfocllS•'• _,,..,.only Gil pump 

A. Pro<l..et Detc~ption· 

1. ~=i~H ~:::if~al ca~"t,-::..-:1:;.t.:'0';':!"~.:l"-tm 
fittin',11,ct,eck..,l,fl,g~eVOM, • ......iconm:,i.,ondcontrol 
poul withPLC,onc!olorms 

J _ Oiscl>or,;ieSize:lincflNPT. 

B. R<lil system: Sode roH 0Memblie1 con,isti"9 of JO~ stoinle•• 
st...i upper and lo_ , mil brtx:bb or>d PU"'!> guid9 brochls 

C ~=~:rccN~ 250 Type B with coble ~,P• for lne<>mm<} 

O O.ctr~ol: Ca blt,;irip5 lor d;r.<:t burlol cobi<lforlletd ln•lolla\icn 

C FlootPcle (ifun d), ASTM01785. Schedui<l40PVC, 1/ 2 ;nch 

[ . i...-et Cor,tn:,11; ro"' mtehonical float t)"f'e or mercury ty.pe pile! 
duty liquid ltvel co,,trohr wlthAWG 1&.:'.::iSJO«-Aoob1<1';;, 
palyp.-opyi<l,.. hollolng lormwntlll'jltoPVClt,wortpOlt 

A. Pump 0.'9n: The pump(•) 1hon be automotlco-,. and fomly 
cor,,,.cte<I to lhtd;tchcrotconnilclion, ,,_.iot<I bynoltat Uion 
twaquidebarwe><t,ndfr19 /<'om thetopoftN•tation to the 
~~~. The<etholl tierio,-a rorl*'SOMelto 

B ~'7~~'.""~t~.C:~"':"~of--= of 
Wo-l>alftoroth«irregularitin.Nl • ,cpoffd nullorbolislhoM 
beNSITypeJ04 1tc;n1<,p1t•elconslrucli0n.All .. t.riormetol 
IU<'foceacomln<J!tl\ocont<.ct with U1• purr.P<>9e.aU1erl'lon 
81oi-.llNlo,brn .. ,•holl beproteeledbyoloctoryoppijed 
t,p,Oy cooting ol oc!}'1ic di1per11ion ,Inc phoaphat• a nd o 
polyest.resin , name! fln;lh. All 0-rir,g•""""II beol l-lltrile 
rubl,,,r. The ~Rlng hondl• s hall be 1toi'lle,.. ltMI. 

1 b>duclionlypewlthoo,qulrrelcagerotor, 1hel t~deslgn. 
hound in an a irfil«I, W<lillrligh\ chamber, NEIM e type, 

2.Thellal0<windin,;ieonc!Mllda1hallbeinoulatt<1withmoi11"'' 
r .. 1stantc1aa, r;nau1otionrotedfor 155'C(J 11·r). Tht'1otor 
shol be dipped end b<lkad t~ree times In ~u F 110mith and 
.t'lolbeileot-shrinl<Mtedinlo\hestot0<h0""""9. 

J. llolofll or1 ,utr.c~ cooled by 11\<1 wm,u,"""9 _n,....,1 or 
pumped meolo. A water cooling joc~-1 I• 110l ,eqund, 

O. llotori.oulN!g: lieovyOUfyductii<l lron, AST\IMtl, CloH.50. 

E. V<>Me:Pumpvolute(o)onottbe•ir,gle-pi..:19'0)'castiton, 
Cloa 30. non-c-triC d .. lQn with trnooth poaogn lar,;ie 
enoughtopotSOf'l)'tor.;!lthatmoyenter thelrnpeller. Weor 
ring, anoR not be reqund. M;nimum dischcr9e size lhol be"" 
lptcll'ie<I. 

F lmpe~II": Tho lmpetltr 1holl b• cl h<lr<:i<lnt<I Of' stolnlesa. 
dynamicoll),bclanced, cio11dl""- •o,..non-cloggingdHign 
h<Ning o lall<l throu,;ihltt wlthwl (!Cute 1 .... n .. 

C. Bl'Ol'inos: Tho .,...np shaft llhall rctol, an two Wll)le row b<JU 
bearlr>Q1. Wctofb+oringo •tiall bepe,mane"t!y9reoHlubrieated. 

H.P.......,Short:Pu""!>andmotor ahaftah<lll beU........,..,nit. The 
""""'•hOftsh<iMbec<>mpo:sedofcort>on lleel,..,__rntor 
laminations ond the ?UrTIP sllaft aha~ be of OU-.....,, o\NI. The 
pulYlfl lhoft ti an .. tension of IN motor lt\ort: coupi;n.g,, shall 
natbeocc,tplobi<I 

I. Wechonicol Seel: Eoch pump t hall be Pl'<l'<.cled with a ta,_.,, =-= =m~;!~ Th!"!:!;' J.:.t::.=:lly.., a 
luMcaM "'-.oil' tr,ot hyc!ro- dyi,omica ll), lubricot" ttie lawed 
N<JI focn oto cc,,1t<><1\ ro-.11. Tht lcwr, pnmory HCII ohaU be 
11ican corbidt/lllicon cortliOe, The upptr HOI thofl be 
corban/ ceramk:. The Hals t ho! require neilh1< molnttnonce nar 
od;..stm..t noro;tepend o" dln:ctic" of rctctionlar l'Cllirl9. 

J.Col>i<IU'ltry: .50 1,et<:o!"d. Thecabl<l-,try oeo!deeign,M• 
preclude opecific torque ""IUirtmen'I• t<, inoure o w,;,t.-tighl ond 
su!Jrr,-r~ible1eal. Thecablee,,try 111QllconMt ofaM'l9'e 
cylindncoleloatorritr9n>rnrnet, l1an~by...,.i,.,...01hovinga 
clOlete~fitogcin,tU...cobi<l oul.lidediometerofldthe 
entry ln9kle diorn.ter and compr•sed by U.. body oontoinin,;i a 
atro;nrer..tfunclion. 1tp<1rotetromlhe lunctional-irl'jlthe 
cablt.The.,...,,bly 1hoUprovidee,cNofchong"'11-cobl• 
wllen,_.,•_.,uein9the1-entry1eol. AJun,ctionbo><shol 
ba cornpltl.el\, N<lltd otf lrom Uit pumped media. [pallies, 
tilieonu, or other secondary s-~"9 l)'llern1 tholl not be 
c an1idert<l occeptabi<I 

K. Lifting Oe,,;ce: Stdni<ln Sieel Chain: 1/ 2 ir ch, mininun br-l<ing 

~!:;'t".ti"!il ~3 ~;d;r!'t~~o~~~~ !: =?depth 

"'"" A. Swir,gCheck\lo""-

1. Nltl-SipllonCheekVo~1. J ino~1. 

Ho.nin9: Colllronor~ withflon~end1, 

s.ct:RttlllentffalwithYUkonht<! NitrUerl.lbber,;io°"t._ 

4. Temperature: 176deg•- fpeok. 

~. "'-H11ref•l: 1!10plig 

B GoteVc .... : 

I . !!Ires ind!; ;,,,n bod)' bronze mounted; cM H twior mounted botb 
ondnutslholl bestai"'-•••lffl;rubber,:,rEOAle.,copouloted, 
resiitnt-.l,1olid~ 

2. :et:,.:~es , halt be du'9ned f0< 150 psi minimum worklrl'jl 

J. Cat. ,..,iv.. thall be M nd wheel op•rcted, non- riair,g 9'-em l)l)e 
wlthflangedends. 

• · wi., luM ope", gel• ..,.,._ s hoM h<l"9 o a..,, wot~ o,q~ol 
lo lht -,,;1101 dico..,.t.,. of the pipt. The opt,rctlng nut or whet! aho" hO'-. on olTI>IO cot!.-, the me\c,1 lndColln<J lht directlcn of -· 

o. !ip~~·~·~::-.r.:~pl~n~;!,l~;t~ =sti~ 
Provlde..tl,wASMEBUI.Jo,ASIIE816.11 ~ izt<lttireoo.d 
~ttingt 

1,MJNCONTROLPNl[l. 

A. ProductClescrlptlcn. 

1 roctoryfabricatt<I. oell- conloln«ldu~ includin<J lowYOlume 
pump off; pump on; pump on tii-gh level; high i<lvet alcrm (•«I 
~ghl). olle,ni,lor to oll.,.,.ate pump d~'ty t,«...,.n pum?9 en 
oucc-ivt cyci<la or , witch cpen,tion of pump1 on pump failu,.., 
Include tii91! woter oudbi<I ond oltl><II alarm light end run light 

~h;"'o~ 0~u~t. ':'~ %"':e"'r..; 1:.:~·~:..r'fo"'~ =11~ 
Mor-ti lrorr, c ,...t,;ci<,. lndud, on hour meter an eoch pump 

2 HorMpo.,er Ra~: Aar.qulrea for•electO<lpump. 

4 , Vollo~e: 460 \fOlt•, 

5 Coord;r.ot, P""'" re,quiremellb with OWHER 

B Er,c;loe.,..e:NEMA.Orointigt,1, 0IJldoor mountlr,gb9090M'nlzed 
.tee!, 91'0)' polyetler powdw finilh, i><da<:k ho1p/ 1tcple w~h 
captM,1talnl-1Clltwtlordoorclo.,..eand locldng. ProYide 
continuout 1toinltS1plonohin9ewlthttoinlttt,..,,_ebltPin, 
AA1mlnumpor,eldnlledon<1t"Pfl9d,mo,;hine0<:,..,mount•d 
compa,..nb . 

C CitcullElreaker.ror thortc~llprot°"'lcn. 

5tor1,r:Occtroma11ne'llc, 

Ovor!OO<lRelay:Srnetoltype, ombitntccmpen,oted. 

r. 1-1, ottr Eltmenl: ClaH 10 quick \rip, one htoter for toeh motor 
phaH. 

G Switch, 11end-Off-.lutomo~. 1/2 ind> NOolA 1. 

11 Li9ht:P<,mpmolorrun, 1/2inch NfMA1. 

I SubPlat<t:Switch andlqht mo<mtlno,J. 

J . ~~~'rfontrol transformer primary - uaed. M<let rtQ.,;remenb 

K. F11H: Control circU,t. metl. requlr.,.-,11 of NEC. 

L T.,.....,01 Strip: Box lug• for wir\"9. 

M. w;nng: Cclor cod..:! to HEC ,equ1,._1a; block pooow wlrfr,g, rt<I 
numbei-t<lcon\rOl wirlng, • hit.numbered neutrol wirfng, <Jrwen 
groundwlrfn11 

N. Altemotor:"""1omct ic 

0 Pump run odomtt.-. 

P S.• opare 1/0 point, (2 onolog, 4 d'9i1ol) 

Q. Lc:d<at>lte!OA1wilc"" 

A. Provide pn,s,our• l>'?ill<l and r-.lcrled oceenories tor forct mcin 
~pint, Inside IN ,oet - ond 10< the ,.,.... moin to the OWS. 

B ~~t~~=c:~,,/,chor~ plpjn(j, NIIWA C151/A21.51, 

C. J inch SDR1 1 t!Kjh o.n,,;ty Pol)'<ll~e loreemain pi~ 

O. I )t ir,ch Sehtdui<lfO PVC p<>l-.tial MurecontroJ. eonduh.. with 
•part puil ,tring 

WAIN CONTF!OL PN.El INSTAUATION 

A. Mount and wirt control ponet for~ ala\ior, Q~rQtio,n 
inciu<Hng duplex mclor tonlrM, circ11~ brto,..,., 1tcrter, control 
tran1former, M • be>. term'nal block, al\ffT!otor, olorm e nd 
r,mnlng l;gh!e, 

9 Wirt In occorcbr1Ct ,.;th reQ\lffernantt of Notioncl Eltctr~al Cod<,. 

C. UM 10 ""WC control wiritl9 !er contra! ~irc11its oncl wl'lit• /or 
ne ut'1ll<Jn,undt<I conducl<>nl. 

D. U.a minlm11m 1 I ,.,WC block power •"'9· 

r nn ends ofwirw•wlth60/<40i.octtinoH.,,, ,older. 

G Control panel er,cloeu,.to bein.tolltd moon<..ed to tM lap of 
the pump stotion or n•><I to st,uct,.... ot the p,u,mp end of u,. 
.iruct.,,eo1shownonthed...,.;n,;i1. 111our>tcontrol ponel 
e nclcturo on 1- 5/8 inch Undln,t golvonizt<I steel fn,mt. Frome 
tupportpost(1)and baHl"clelobe"""'nltdlotop ol•etwell 

~°.': :::ttt,be1'!'1~1~fil~.;_u:,o1.~:: ;:rot<, tlle 
mlnl....,mof41ee\below finllllled9rode. 

r_:11 

,. 
/, 
I -·---. 

::~ 1' 1 .. >:.i" I( I 
!HST"Ll APPROX1WiT[l.Y 126 lf'OFl"SOR11 HO~ ' 
FORCEliWNANO 11/2" RCSffiTRUI.IENTAT10N CONOOIT, 

i 
, PRCMO[ M N I ' COYER SL0?£ FROM 1'U PUMP STATION 

TYP T0EXIST1NCOIL WAlER SEPAAATION01SCH,,,RGE C!W.4BER 
WITH NO HICI-! POIHTS. P0'l![R PROYIOCO BY OTHERS. 

PLAN VIEW-PROPOSED FORCE MAIN 
... ·- ·-

SC.,,U::1·-50• 

A. OWNERtopra,idepo•trforlht litt 1totion. TheCONTRACTOR'S 
-1prow:11-ncc1 Hrwc. totNcantrofponel~eoc1e 
compliant 11MW'gr<><Jnd t ltclrla • 'trfnc;i prot.ctt<I by property 
9'0',111dedri9idst ... candult. 

STATlONSTNl'TUP, IHITIAl.TESTING AI-ID OPCRATIOH 

A. Notify OWNER J day• prior to flaw rote ttstirl'jl. 

B. = := ~r,dc~~~ ~~th0ih:-OJ:;m~~-~ . 

C. P,ovicl,, PLC pro<,jramming ond Hlup cf IMO dialtf notifications 
.;th comoci(•J provided b)I !ho OWNER 

0. llydroulicoljl \.td •lotion to p,rformonce ""1uiremenl1 by 
=·~·:.:."Ing end diochorg/"9 1000 gallons of . o1.,,- from 

E. ConectfoilumduM119lu\b)lre~1r1n<;1,:,rn,placir,g 
mnllunctioning porb, or e,quip,ntnt <>< foully workmonthii,, 
;;::~- ct couH, within •e t,o,.n; ofter ncl.flcolion from 

f. ~.,.;-::;:.:,:,:,, .:~r~.!r 1~.:.:---eci:=~~ter'!Ol, 
C. Conlirm,;ien-trolff<lutncing ofpumponolloatOperGt;o,,1at 

-ondcontrolporiel ert lnoc«>tdoncewlthptrformonce 
requirtmtnt.. 

H. Document and ce<tif'y otortup rHU~• in t lort141 ,.PO<'t 

WIIIUfN:11JR(R'$Ft£LD~iCE 

A. F......,.,focto,ytraiowd r.prwunt0U•tondli61d t.chnicol =::. cluring tho fou...,;ng period• cl pum!"nq •l<lli<><1 

I. Ur,loading <,I 1totio<, mot-1, <>rid ccmponerrts. 

2. Start- up, IMting, end demon,tra~o.n of 1\otion syat.,,.-bosir,, 
pump, control pone!, PLC pr09,-,mi119, ond oulediOltr 
operation. -A. Adjust p"""' ond control ponel systems oodal:ioncpen,let to 
P-'f""""ncerectUi••T,omhandinoccordcnc1with thne 
1111ioclflcotl<><111. 

"°"'""""" A. O.monotrote operotion of puml)<n11 1\otion corr,pontnb, py,mp 
sy~tm, ofld control panel, 

A. One nominol 2,000 gcllon 2 Dhcmbw rectang\&r ~t 
concrete stn.tctura with bottlt woH OR twocln:11:0r pr"KOli 
concnotemanti~e1tructures, 1,:.00gollon~/ N1t",ng 
!<>nit/chamber ond minimum 500 gcllon pump ..i-nti.-. 

e. Con,ot,,.,ction of prteo•t oonc<ste Hplic tank or montiolu. 
slructUfffWllconformto ASTWC1227orASTMC 478. 

Pracott cone,.!, sl:n,clu,... oh<lll confo,m lo IN follow-in9: 

1. Cot!c:r..teusedinth•rr,onufocturwof thepn,costconcnii. 
pump sto!ion 11Ncture ,holl haw a minimum 28-dov 
ccmpr...,;,,. .tr-en<Jlh of ~ plo and rtinforced /or H20 .... ~ 

2. ~~"'9 .. = ":,te~~~ ~ .. )°:~n!,:.- of 9Clffl 

J . e:..-:nq methods must 011,u,. toeh un~ la be_., denH In 
"1\lctu,.endirnper',i<><J•towattr. Paint th,.,.lwlorotpnca1t 
slniclures '"1th two heavy ooot• cf b!tum:flQUo palnl. 

amec!' 

~ - ' 'j,/,, 

4. T°""JC'tOnd Ciroove· 

a . ~'7.:. o:.:":':.to_o:,. ~o"':~~l<J::~· true 
ellgnmenL 
Joint• betw-,IOC\ionalt\aHbeofatypeop~ b)' 
tti, OWNER ond lholl, In ,;itnerQ pro,,idt -otertj<Jh\l'lfft, 
.loin\11 ~ preootl tecllon, old be ...,ltd with 
cpp,ovedllt«lbi<lploetjc<JO",ets(fype8),rut>ber 
gc1ktt1, or rubber O-nn91. The minlmum ti2e or 
l lexit>lo alasti<: !l""l<et• lhall be 11' lncti in diamet.,.0< 
joint ..,Ian! materiall ohol be of IN elas 
rtccmmendt<I by tt,., manufacturer to providl watertight 
oeol1belwH np<tc:01t HC!iont, TheCONrn,l,CTOR•holl 
tum01hintormolion sho<oir,gltiottheslr,.cl thejcinl 
~=~::i:.'?o.,!upplied .,_t tht manJfoctu,.,', 

5 PipeloStruclure Jclnt,,: Ontyosapp.-.w.dbytheOW~'S 
REl'RES(NTATM'. ono. in generol, wiU d_,d for "Qltrljghlneu 
upanarubberboolellher eost- ln- J)laceorprus-wt<lgedin 
plcce.Pi-lo-•oi co011tctlons ,no1tbe- toproduce ;r;r;~:,~~t~.~ joinlt or pn,,Odt,d ooi!h A.STW G 

6 . ..itprecaot ,tction,.iiotl -Ule dote clmonuloctu,..endlht 
:.~.,;i°'~~ir:~'w':: monulact....w lmpraffd or lndelllll), 

1 Sholl beooa\ lron conformirlg to A.STMA 4S,Clo .. 35BC<v, 
Iron or-A.STI.I A ~ for ductile iron. fabrioo\t /rem"· c°"""'· 
andgrolino;ocfstondard-~ialgrode•\Hl orduc~leiron, 
welded by <juolillad welders in occoroanc. with AWS 01.1 

2, Pro,,ide machintdbeorin,;isurfoce 

J . Ccsting1: Good ~uolify, strong. tough, -n-gro;ned CO$\ iron, 
smooth, frM tram ..,.,1 •• lurrf>s, bll, teni, aondh'"•· and dtl..:11 
of ..-try nalu,. wllich W01Jld rtndtr them ur,111 for the Mt"<iu 
forwhichl"":t-inleno.,'I. 

Ccntoet Surloc• ofC"""'11/ Cratttand fram•S.ata: lloctiined 
atthefwnd,y,belor..ahipmenttoprt'"'•nt,ocl<in9of""""11 in 
a ny orientation. 

Thoroughly clean and s ubject to o eor•lul hommu ln•pection. 

Manl'lol• Frcmt• or,d C-.: 
PrQYid, a 30-iftch diamet• clear c,pening. Providt • ~h 
gcJl<et for air ~ ht HOI. 

B. -'luminu'TI .-..ceu liolc'-c 

1 Shall b• of the••• ohown on the drowin91 

2. I.lade of )(• thick diamond pottem aluminum plate 

J Reinforcedforl1201ooding 

4 . ...,tomatk,hold--arm. 

5. ~ '.:'tu~! =· 01 ,-quired to match the ~pth of !tie precoM 

6 AH h<lrdwo,. includin9 lotcliee. ini"9 mtctianiom cnembli ... 
~~·~':k~i ~ng-,, pins, hokj o~n arms, a nd guCes sna• 

7. lii"9911tiallbeacceflible onl), whenU... acc-docrOlinlhe 
Open po•;\ion . 

a . All occees tia\~ha • hoM be provided with ,_,"d pa,jlo<:k 
h<lt~ cov.rtd by o Mngtd Id !Mt d e>1H llulh • itli the surface 
ol th& hatch c.,...,.. 

.. 
"" 
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APPENDIXC 

MAIN POND TOE DRAIN 
COLLECTION SYSTEM DESIGN 
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ATTACHMENT 4 

DAM STABILITY ANALYSIS 



E.W. Brown Main .Ash Po,nd Dam Stab.ility 
Proposed Toe Drain Cut-off Wall Seepage Collection Excavation 

amec 
f'QSter 
wheeler 

~ . . 

RECEIVED 
JUN I 9 2015 

DIVISION OF WASTE MANAGEMENT 
SOLID WASTE BRANCH 



Toe Drain Excavation .stability Analysis 

~ Background 
.- Closi,ng Main Ash Pond with a Landfill 

~ Seepage Collection System Water Shows Contamination 

-. Toe Drain Collection System 

• - Cut-Off Wall Profile 

~ FMSM Stability Analysis 

.- 1990 As Bui lt Plans 

.- Amee Foster Wheeler Stability Analysis 

-.. Total Stress 

..,. Effective Stress 

-.. Effective Stress with Seismic Load 

-.. Effective Stress with Seismic Load and Flooded Toe . 

.... Effective Stress with Rapid Draw·down of Flood Event 

2 

amec 
foster 
wheeler 

RECEIVED 
JUN I 9 2015 

DIVISION OF WA.STE MANAGEMtNT 
SOLID WASTE 6RANCH 
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E.W. Brown Main Pond 
Cut off Wall Profi le 
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DIVISION OF WASTE MANAGEMENT 
SOLID WASTE BRANCH 
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Stability Analysis 
FMSM 1990 As Built Pla.ns 
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Existing Slope - Total Stress Analysis 
Lowest Factor of Safety 

amec 
foster 
wheeler 

Lined Pond is shown as a loading 
condition. 

Phreatic Surface is based on 
piezometer, seepage collection 
system and observed seepage. 

New 
Landfill 

C 
.Q 
ii 
i 
w 

750 

700 

Name: 1)' Existing Embankment Unit Weight 125 pct Cohesion: 1500 psf' Phi: 0" Pie-zomelrlc tine: t 
Name: 2} Foundation Soil Unit Weight: 125 pcf Cohesion: 1200 psi Phi: o O Ple_Zometr'ic Uoo: 1 
Name: 3} &lstrng Embankment Unit Wetght! 125 pcl Cohesion: 3000 psi Phl: O O Piezomelrlc Una: i 
Name: 4) Or~lnal Embankment Unit Weight 125 pcf Cohesion; 600 psr Phl: o" P.iez-orretdc UAe; 1 
Name: 5} Rod( f'dl Unit Weight: 11:5 pct Cohesion: 100 psf Phl: 38 ° f>Ezometric Line: 1 
Name: 6} Soil F'tll Unit Weight 118 pd Cooeskln: 1500 psl Phi: o O Piezome-lJic Une: 1 
Natoo!7)FlyAsh Uni1Weight 100pd Coheslon: Oipsf Phi: 32° PieiometncUne: 1 j RECE~VED 
Name: 8) Rock/ Ash FIi UnH Weight: ·U)5 pcf Gotesbt: O pst Phi:: 34 ., Pezometric Line: 1 I 
Name~ .Bedrock PiezometriG Line: 1 JUN l 9 2015 

FOS = 2.216 
DIVISION OF WASTE MANAGEMENT 

SOLID WASTE BRANCH I 

... Phreatic Surfac 

fliC I I I I I I I l I f I 1 1 I I I I I I 1 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Oistanoe 
0 

6 



Excavated Slope, - Total Stress .Analysis 
Lowest Factor o,f Safety 

amec 
foster 
wheeler 

RECEIVED 
JUN 1 9 2015 

D\V!SIDN OF WASTE MANAGEMENT 
SOLID V',1AST!: BRANG~ 

C 
.9 
la 
i ,w, 

750 

1'110 

Name: 1) ExJsting Embankment Unit Weight 125 p:11 Cohesion: 1600 psf Phi: 0 ° Plezometrlc Line: 1 
Name~ 2) Foundatio~ Soll Unit Weight 125 pcf Cohesk>n: 1200 psf Phi: O O PiezometJlc Line: 1 
Name: 3} Existing Embankment Unit Weight 125 pd Cohesion; 3000 psf Phi: 0 a Pl&zornelric Line: 1 
Name: 4) Origl.nal Embankment Unit Weight 125 pct Cohesk>n: 000 psJ Phi: o • Piez01retric Line: 1 
Name: 5) Rock Fil Unit We~t ·115 pd Cohesion: ·100 psi Phl: 38 a Piezometric Uoo: 1 
Name,'. 6), Soil Fill U'rtl Weight: 118 pd Cohesion: 1i500psf Pit o O Piezmnebio Um ~ 1 
Name: 7) Fly Ash IJril Weight 100 1pcl Cohesion: 0 psf Phj: 32 ° Piez.ornetric Une: 1 
Name: 8 ) Rock I Ash FIii Unit Welgtt: 105 pd Cohesion: 0 psf Pru: 34 ° Pezometrlc Uoe: 1 
NamEKBedtook Plezometdc Lile: 1 

FOS;: 1.252 

·-... , . .. a .._ __________ ~A --.. ___ _ 

.... 
6m l I I I I I I I I I I I I I I I I I 1 1 

0 .SD 100 150 ;p) 250 aw !50 .COO 450 500 850 Eil)O GSO 700 7!il) 800 1!150· llOO 5li50 

Distance 
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Existing Slope - Effective Stress ,Analysis 
Lowest Factor ,of Safety 

amec 
faster 
wheeler 

JUN I 9 2015 

011/lSION OF WASTE MANAGEMENT 
SOUD WASTE BRANCH 

C 
0 

1i 
i 
w, 

750 

100 

Name: 11) Exlsting1 Embankment 'Unit Welght 125 pct Cohesion: O psf Phl: 30 " Plezometrlc Line: 1 
N_ame~ 2) Foundation Soil Unit We(ght: 125 pd Cohesloo: 0 pst Phi: 32 " l?ieiometric Line: 1 
Name: 3) Ex1sting Embankment Unit We'lght: 125 pct Cohe£ion: O psi Phi: 28 a Plezomelrlc Line: 1 
Name: 4} Original Ernballkmenl Unit Weight 125 pct Cohesion: 0 psi Phi: 32 " Piezometrio Uoo; 1 
Name: 5) Rock Flit UM Weight 115 pct Cohesiort: 'JOO psf Phi: 38 " Piezometric line: 1 
Name.: 6) Soil Fill Urit We~: 118 pcf Cohesion,: 0 psf Phi: 32 ° Piezometrlc L.lne: 1 
Name:7 ) Hy A_sh u~, Weight 100 pd Cohesioo: 0 psf Phi; 32 ° Pmometric. l ine: 1 
Name: 8} Rook / Ash Fil Unlt Weight 105 pcf Cohesion: 0 psi Phi: 34 " Ple:Zometric Uoo: 1 
Name: Bedf ocll Pm.ometric Line! 1 

FOS;;; 1.762 

.... 
.. .. .. 

···-...~-----! ~~------------ .. ----

ili50 1 I L I I I I 1 1 1 1 1 1 1 1 1 1 1 , • 
a 50 100 150 21X1 251) x.o 3501 .oo 45Q soo S5ll soo G5C 100 1so eoo 850 goo !r>ll 

Oistance 
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Excavated Slope· - Effective Stress Analysis 
Lowest Factor of Safety 

JUN 1 9 20l5 

DIVISION OF WASTE" MANAGEMENT 
SOLID WAST[ BRANCH 

C 
.Q 
lil 
j 
LU 

1SO 

700 

Name: 1) Existing Embankment Unit Weight: 125 pct' Cohesion: O pst Ahl: 30 11 Pe-zornelrlc Line: 1 
Name: 2) Foullda.llon Soll Unit Weight 125 pd Comslon: O psi Phi: 32 • Piezometric lJne,: 1 
Name: 3) Existing Embankment Unll'Weight: 125 pcf Cohesion: O pst Phi: 28 •· Plezometric Una: 1 

Name:. 4) Qr%Jlnal Embankment Unit Weignt 125 pci Cohesion; o psf Phi: 32 • Piezocnetdc Line·: 1 
Name: 5) Rock Fill Um Weight 11s pd C<>he:s:lon: 100 psi Pht: 33 " Pltiornelric: Line.~ 1 
Name: 6) Soil Fil UnlWeighJ: 118 pct CohesJQn; o psJ Phi: 32 111 ~ometric ~ : 1 
Name: 7) fly Ash Uri! Weigh!! HMl pet Cohesion: 0 ~ Phi: 32' ~ Piez'Olnetric Line: t 
Name_: 8) Rock / Ash RI Unit Weight 105 pd Cohesion: 0 psi Phi: 3-4 ° Peiomelric Uoo: 1 
Name: Bedrock Piezometric Line: 1 

FOS:: 1.252 

••..•• ..,_ 81WA 
... ...._ ____________ .. _,.__ _______ _._···-

... 
sso-------------------------------------------------------

.amec · 
foster · 
wheeler 

0 SO ,oo 150 ~ 2iO 300 315() ..00 ..S01 SOO 550 600 6SQ 700 7!',Q BOO 8SO goo G 

Distance 

9 



Existing Slop,e 
Effective Stress Analysis with Seismic 
Lowest Factor of Safety 

amec 
Foster 
wheeler 

Name: 1) Existing £mbankrre.nt Unit Weight: 125 pcf Cohesion: 0 ps.f Phi: 30 • Piezomelric Line: 1 
Name: 2) Foundaoon Sol Unit Weight 125,pcl Cohesion: o psf Phi: 32 • Plemrne1Jfcllne: 1 
Name·: 3) .Exlsting Emba_rounent Unit Weight; 1'25 per Cohesion; O psf Phi: 28 " Pie2ome'lric Uoe-: 1 

JUN 1 9 2015 Name: 4) Or~nal E.rnbariunent Unit Weight; 125 pct CotKlslon: o psi' Phi: 32 ° PlezomWic Une: 1 
Name: 5) Rode Al lJni.t Wf!lght: 115 pd Cohesfoft: 100 psi' Phi: 38 11 Pi&zometriic Une: 1 

OMSION OF WASTE MANAGE"MEl'l'T 
SOUD WASTl BRANCH 

Name: 6)Soi' Ril URi!Welght 118pd Cohesioo:Opsli Phi:32 " Pi&Z0011tric.Ure: 1 
Name: 7) Ry Ash Urit Weight 100 .pet Cohesion: 0 psi Phi: 32 " Pez:ometric Line: 1 
Name: B) Rook f Ash F1II Untt:W'~: 105 pd Cohesion: O psfl Phi: 34 .. Pez-omelric Line: 1 

10 

C: 
.Q 
iii 
j 
w 

Name: Bedrock Piezometric Urie: , Horz Seismic load: 0.085 

FOS = 1.162 

150 

...... 
·--~-----!~~----·-·-------

1IXI .... 
EiSD _____ ..__..._ ________ ..... _ _ .__ ..... __ .__ .... ___ ..__ .... ___ ..__ .... ___ ..__ ... _ _....__ ..... __ .._ _ _, 

0 SI> 1iJ>· 1SD 200 2!il 3m ;YiO .otl .t50 500 550 mo, 651) 711) 7'SO 800 11SD llOO 850 

Distance 



Excavated Slope 
Effective Stress Analysis with Seismic 
Lowest Factor of Safety 

Name: 1) Exlsting Embankment Unjt Weight: 125 pc! Cohesion: O psi Phi; 30 ° Piezoth8tric Une: 1 
-~ 

amec 
foster 
wheeler 

REC 
Name: 2) Foundation Soil Unit Weight 125 pcl Cohesion: o psf Phi: 32 " Piezometrlc Une: • 
Name: 3) Existing, Embankment Unit Weight: 12§ pcf Cohesion: 0 psi P.hi: 28 ° Piezomelric Line: 1 
!Name: 4) Original Embankment Unl:Weight t25 pcJ Cohesion: o psf Pht 32" Ptezometric: Une: 1 

JUN 1 9 2015 

1 DIV!SION OF WASTE MANAGfMEr,n- ' 
SOUD WASTE_BRANGH 

C 

~ 
1 
w 

7SO 

700 

Name: 5) Rock Fil Uri! Wev,t: 115 pd CohesJon: 100 psf Phi: 38 " Pezometrlc Une! 1 
N-ame: 6) SoU Fil Uni:t Waight: 1f18 pcl Co'hesk>n: O psf Phi'. 32" Prez,ormtric line: 1, 
Name: 7) Ry .Ash Unft Weight 100 ,pcf Cohe·sion: o psi Phi: 32 " Piezometric Line: 1 
Name:B)Rock / Ash AI UnitWe;glt 105pd Cohesion:Opsi Phl: 3-4 ° PelometrioUne: 1 
Name: Bedrock Pie1:ometric Line: 1 H«z Selsmic load: OJJ.f!S 

FOS = 1.080 

.. 
•••• ,. ~ Ami.A 

-.-. --·------..-----------.-...... ___ " __ 

.... 
660 I I I I I I I I I I I I I I I I I I • 1 

O 50 100 ISO 21X1 250 300 ~ 400 450 500 &SO 600 6S) 100 760 BOO 95() 900 D50 

Distance-
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Existing Slop-e 
Effective Stress Analysis with s.eismic and Flooded arnec 

faster 
wheeler Lowest Factor of Safety 

ECEIVED 
JUN 1 9 2015 

Dl\l!SION OF WASTE MANAGEMENT i 

SOLID WASTE BRANCH 

85(1 

C: 
0 
; 
cisa 
i 
w 

75.0 

700 

Name; 1) Existing Embankment Un.It Weight: 125 pd Cohesk>n; 0 psf Phi: 30 a Pie.zometrlc Line: 1 
Name: 2) Foundation Soil Unit Wefght 125 pc1 Cohesion: O p.51 Phl: 32 '° Plez:omebic Une: 1 
Name: 3) Exlsting Embankment Unff We4ght: 125. pcf Cohesion: 0 psi Phl: 28 a Piez.omelrlc line: 1 
Name; 4) Orfginal; Embankment Uni Weight 125 pd Cooesion: o psf Phi; 32 ° Piezometric Lloo: 1 
Name: 5} Rock FIJI Urjt Wrugtrt: 115 pd Cohesion; 100 pst Phi: 38 ° Piezomettic Line: 1 
Nam&: 6) Soil fill Um Weight: 1118 pcl Cohesion: O psi Phi: 32 ° Piezometric Line: 1 
Name: 7) Fly Asl1 Uni I Wejght 1 oo pct Cohesioo: o p:Sf Phi: 32 " Piezometric Line; 1 
Name: 8) Rock/ Ash FIi Unit Weight 105 pd Cohesion: o pst Phi: 34 ° Pezomelric Line: 1 
Name: Bedrock Piezometric Line: 1. Horz Seismic Load: 0.005 

FOS = 1.630 

··~. 
-, __________ Jt~----------

.... 
650

1 I I I I I I I I I I I I I I • I I I 1 
O 50 100 1S> 200 '2:50 !lOO 350 400 450 500 $50 600 6&J 700 7!,0 BOO 850 'IIOO !l60 

Distance 
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Excavated Slope 
Effective Stress Analysis with Seismic and Flooded 
Lowest Factor of S,afety 

JUN 1 9 2015 

DIVlSION CF WASTE MANAGEMENT 
SOLID WASiE BRANCH 

150 

700 

Name: 1J 8dsting1 Embankment UnllWelght: 125 pd Cohesion: o psf Phi: 30 • Piezometrlc Une: 1 
Name: 2) Foundation Soil Unh Weight 125pcf Cohes-loo:Opsf Pht 32 ° Piezometnc Lhe: 1 
Name: 3) Extsting Embankment UnifWeight 125 pct Cobesion: Opsf Phi: 28., f>i;tzopebic Una: 1 
Name,: 4} OriginaJ Em~nt Unit Weight 125 per Cohesion: O psi Phi: 32 ° Pletometric LJrQ! 1 
Name: 5) f:1ock Al Urit Weight: 115 pd ~sm: 100 psi Phi: 38"' Pie.zometric Line: , 
Name:61 Sail l=iJ Urit Wa.ight 118 pd Cohesioo:O psf Pti: 321

" Pie.zocnelnc Line: 1 
Nam~7) ftyAsh Unit w~ 1oopc:.t Cohesion; Opsf Phi: 32" Piezometric Une: 1 
Name: 8) Racki Ash Al UnhWelgtt: 105,pd ~&ion: o psf Phl:34" Pezometric Une: 1 
Name: Bedrocfl PieZOfl'lel~ Line: 1 Hofz Seismic load: O.OBS 

FOS = 1.219 

.. 
··-..~. II IW.RI 

'------... ·--------........ ___ _ 

... 
G50 1-_...__...., __ ..._ _ _,__....ii....-.... _ ..... __ ..... _..,.__....ii..,.._.,__....., ____ ....__ ..... ___ ..__..., _____ .. 

amec 
foster 
wheeler 

0 50 1m ISO 200 2SO 300 lSi'.l 400 .SO SIXi &SO GOO &!ll ,00 7SO 800 lll5tl goo; ·~ 

Distance 
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Existing S,lope 
Rapid Drawdown Analysis 
Lowest Factor of Safety 

REC 
JUN 1 9 2015 

DIVlSION OF WASTE Mll.WIGEMENT 
SOLID WASTE 6'1ANSH 

Name: 1 l :Existing Embankment Unit Weight 125 pct Cohes'ton: o psf Ph1: 30 • Piez.ometrlc Line: 1 
Name: 2) Foundation Soil Um Weight 125 pcJ Cohesion: Opsf Phi: 32 • Piezomerrlc Une: J 
Na,ne; a) Edsting Embankment Unit Weight: 125 fd Colhesion: Opsl Phi: 28 ° Pie,zomatricllne: 1 
Name~ 4) OfiglnaJ Embankment Unit Welghl: 125 pel CohesiorK O ps1 Phi: 32 ° PlezometTic llnEt: 1 
Name: 5) Rock Al Urit Weight 115 pof Coheskln! 100 psi 1Phi: 38 " Pitzome.tric Une: 1 
Name: ~) Soil fUl Uril Weight: 1181pef Cohesion: 0 psf Phi! 32 11 Piezometric tne: 1 

Name: 7) AyAsh Unit'Weight U)Opd Cohesmri: Opsf Phl::32 • Piei:ornetnc U1e: I 
~ : ,8) Rock t Ash FIi Unit Weigtt: 105 ,pd Cohesion~ D psf Phi: 34 ° Pezomelric Una: 1 
Name: 8edtoek Peerometric tile: 1 Hon Seismc Load: o 

FOS = 1.863 

amec 
foster 
wheeler 

u 

14 

C 
0 

I 
u] 

750 

••••••• RI 

··--~-@~----.su.11w::.r;:~=~=--· 

700 ... 
615D _____ ..__...., _____ .._ _ _._ ____ _._ ____ ...._ ______ ....,_...,..._ ____ ..__ .... _...,...__ .... _ ______ .. 

0 50 lil! t!iD 2ill 251 3m 35{) ..a> 60 l!'ilD 5!!l> 600 6:50 100 15) 800 fiJ ,gm ~ 
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Excavated Slope 
Rapid Drawdown Analysis 
Lowest Factor of Safety 

D 
JUN 1 9 2015 

DIVISION OF WASTE tl.'ANAGEMENT I 
SOUD WAST~ BRANCH 

C: 
0 -~ 
> 
~ 
w 

750 

700 

Name: 1) &isting Embankment Unit Weight 125 pcl COheslon: o psi Phi: 30 " Pezometrlc Une: 1 
Name: 2) Foundation Soii Unit Weight 125¢, Coheskm:O pst Phi: 3-2 " Piezometrlc Line: 1 
Name: 3) Ex$tlng Embankmenl Unit Weight: 125 pd Cohesion: O pst Phi: 28 " Pezornetrlo Line: 1 
Name; 4) OriglnaJ Embankmen1 Unit Wegit 125 P<tf Cohesion: Opsf Phi; 32 a, Pi:e_zometr1c Line: t 
Name: 5) Rock FIi Ucvt Wet;,t: 115 pd Cohesion: 100 psf Phi: 38 ° 'Pezometrlc Une: 1 
N~: 6) Soil Fil Unit We~ 118 pc'J Cohesion; 0 psf Pht 32 ° Pfe:mme.trlc. Line: 1 
Name: 7) Ry Ash l..nt Weight: 100 pcf Cohesiorr o psi Phis 32: " Piezome.tric Line: 1 
Name: 8) Rock/ Ash,HI UnJtWeight 105 pd Cohesion: 0 psi Phk 34 °· Pezometnc Une: 1 
Name: Bedrock Piezometric Lile: 1 

FOS = 1.252 

··-..·-.•• _____ •• !,~~..u.tsn ""'=::a::;:-~::-

...... 

amec 
foster 
wheeler 

650 1 l I I I I I ' ' I I ' l ' ' ' ' f: , I 
0 50 100 !5Cl 211() 250 'D> ~ 400 A50 500 SSO GOO GSl 700 7·50 800 ~ llOO Q50 

Distance 
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I 

Toe Drain Excavation 
Stability Analysis Summary 

Lowest Factor of Safety 

Analysis Condition 
Excavated 

Target Factor of Safety 

Existing Slope 
Slope 

Total Stress 2.216 1.252 I 1.5 

Effective Stress 1 762 1 252 1.5 

Effective Stress with Seismic 1.162 1.080 1 0 

Effective Stress with Seismic and 1.630 1.219 1.0 
Flooded Toe 

Rapid Orawdown 1.863 1.252 1.2 
' 

• The Excavated Slope is laid back to a 1: 1.5 slope. 

~ Excavated slope will have a short-term exposure a few months or less 

' 

amec , 
foster 
wheeler 

E·C~IVED 
JUN I 9 2015 

DIVIStON OF WASTE MANAGEMENT 
SOLID ,~ASTE BRANCH 

~ The material properties are based on FMSM design properties with a small amount of cohesion 
,added to the rock fill material. 

• Target FOS from "Guidelines for the Geotechnical Investigation and Analysis of Existing Earth Dams'' 
Kentucky Division of Water. 

16 



Toe Drain Excavation 
Stabil ity Analysis Summary 

.- Amee Foster Wheeler Stability Analysis 
~ Total Stress 

..-. Effective Stress 

..,. Effective Stress with Seismic Load 

..- EffecUve Stress with Seismic Load and Flooded Toe 

..- Effective Stress with Rapid Drawdown of Flood Event 

amec 
roster 
wheeler 

•ft"JED 
JUN 1 9 2015 

OIVISIO"J OF WASTE \IANAGEMENT 
SOUL '1.'ASit HRAl>!CH 

~ All Factors of Safety above Target Values except 
.... Short-term exposure cut-slope (FS = 1.252) 

..,. Stability Analyses Results suggest Strength Parameter 
Selection is Conservative 

,-.. Movement of Dam Slope wiU by Monitored (See slide #18) 

17 



JUN I 9 2015 

Embankment Movement Monitoring DMSlt N o::: 'NASTE MANAGEMENT 
SOLID :VAST[ SRANCH 

18 

Monuments exist on Upper Bench 

Similar monuments to be installed on 
the Lower Bench 

Monuments to be monitored weekly 
until excavation is backfilled, and 
for one month after backfilling 

a ~ 
Ej;;;_ . 

r-1-·­
lljjj,wl•--

...,. _ 

~a-r-- -

13t.,'j"..ie.....w 

amec 
f(Jster 
wheeler 

......----, 



APE20160001 - Approved Application Issuance Date: 09/22/2016   Page 1 of 8 

 
Kentucky Energy and Environment Cabinet 
Department for Environmental Protection 

Division of Waste Management 
 

PERMIT 

Facility: E. W. Brown Generating Station 
 815 Dix Dam Rd 
 Harrodsburg, KY 40330 
 
Permittee: Kentucky Utilities Co 
 220 W Main St 
 PO Box 32010 
 Louisville, KY 40232     
 
Agency Interest: KY Utilities Co - Brown Station 
 815 Dix Dam Rd 
 Harrodsburg, KY 40330 
 
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 
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 Activity Type Status 
ACTV002 Special Waste Landfill-Coal/08400010 Construction/Operation Active 
ACTV004 Coal Combustion Residuals Surface 

Impoundment/08400010 
Registered Permit-by-Rule Active 

ACTV005 Coal Combustion Residuals Surface 
Impoundment/08400010 

Registered Permit-by-Rule Active 
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Acreage Summary: 
 Waste Disposal Area (in Acres): 
 

Activity Disposal 
Area 

Coal Combustion 
Residuals Surface 
Impoundment 

           8.80 

Coal Combustion 
Residuals Surface 
Impoundment 

          29.90 

Special Waste 
Landfill-Coal 

         105.30 

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 Date Received Comments 
Surety Bond 106094008 $3,000,000.00 09/12/2014  
Surety Bond 106569019 $12,614,738.00 09/13/2016  

    
 
 

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 
 

 

I== I --------rl == I I - -----.-------- ------,----- - - I 
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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); 
 
ACTV0005 - Coal Combustion By-Products Surface Impoundment-Auxiliary Ash Pond totaling 29.9 acres 
(Registered Permit-by-Rule); and 
 
GSTR0002 - 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] 
 
 

J 'J, 
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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)(o), KRS 224.50-760] 
  
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 - New Special Waste Landfill, Construction Permit - APE20110003 
3. 08-27-2015 - Modification to Remove Tracer Requirement - APE20150004 
4. 10-14-2015 - Groundwater Remedial Action Plan - ARM20150001 (The assessment process is site-wide.) 
5. 09-22-2016 - Construction Progress Report, Phase 1 Liner (42.3 acres) - APE20160001 
  

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 
(ACTV0002, 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)] 
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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.) 
  

ACTV0005 - Coal Combustion Residuals Surface Impoundment 
  
Variances, Alternate Specifications and Special Conditions: 
  
1.  General: ACTV0005 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. 09-12-2014 - SB # 106094008, $3,000.000.00 
2. 09-13-2016 - SB# 106569019, $12,614,738.00 

J 'J, 
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Monitoring Conditions 
  

GSTR0002 - Groundwater Monitoring - Spring Monitoring Group 
  
Group Members: STRC0007 - Spring CH-040;  STRC0008 - 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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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] 
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Kentucky Utilities Company  

Application Exhibit 5 

 Environmental Cost Recovery Surcharge 

Tariff Sheets - Clean Version



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) RB is 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 is the Debt Rate [cost of short-term debt, and long-term debt]. 
d) TR is the Composite Federal and State Income Tax Rate. 
e) OE is 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) BR is 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:  /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 



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 
 
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 



Kentucky Utilities Company  

Application Exhibit 5 

 Environmental Cost Recovery Surcharge 

Tariff Sheets - Redline Version



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) RB is 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 is the Debt Rate [cost of short-term debt, and long-term debt]. 
d) TR is the Composite Federal and State Income Tax Rate. 
e) OE is 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) BR is 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:  /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: July 7, 2017

Deleted: July 1, 2017

Deleted: 2016-00370

Deleted: June 22, 2017 and modified June 29, 2017



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 
 
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: July 7, 2017

Deleted: August 31, 2016

Deleted: 2016-00026

Deleted: August 8, 2016
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