201 Third Street

. - P.O. Box 24
Bl Rlvers Henderson, KY 42419-0024
270-827-2561
h www.bigrivers.com
February 7, 2020
—~
VIA HAND DELIVERY REb E!\/ED

Hon. Kent A. Chandler FEB 07 2020
Executive Director PUBLIC 323w
Public Service Commission COMMIS2ioN
211 Sower Boulevard, P.O. Box 615

Frankfort, Kentucky 40602-0615

iy

Re:  In the Matter of: Application of Big Rivers Electric Corporation for
Approval of its 2020 Environmental Compliance Plan, Authority to
Recover Costs through a Revised Environmental Surcharge and Tariff,
the Issuance of a Certificate of Public Convenience and Necessity for
Certain Projects, and Appropriate Accounting and Other Relief—Case
No. 2019-00435

Dear Mr. Chandler:

Enclosed for filing on behalf of Big Rivers Electric Corporation (“Big Rivers”) are an
original and ten (10) copies of: (1) Big Rivers’ application for approval of its 2020
Environmental Compliance Plan, a certificate of public convenience and necessity,
and other relief; (1) a motion for confidential treatment; and (ii1) a motion for a
deviation from certain filing requirements.

807 KAR 5:001 Section 15(2)(d) requires the filing of one (1) electronic copy in
portable document format (“PDF”) and two (2) copies in paper medium of maps,
plans, specifications, and drawings. The maps, plans, specifications, and drawings
included in Big Rivers’ application are being filed pursuant to the motion for
confidential treatment and are not subject to public disclosure under KRS
61.878(1)(m), which protects “records the disclosure of which would have a
reasonable likelihood of threatening the public safety by exposing a vulnerability in
preventing, protecting against, mitigating, or responding to a terrorist act . ..” As
such, and pursuant to 807 KAR 5:001 Section 13(2)(a)(3), also enclosed are one (1)
confidential electronic copy in PDF format, and one (1) confidential paper copy, of
the maps, plans, specifications, and drawings.
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Hon. Kent A. Chandler
February 7, 2020
Page 2

Please feel free to contact me should you have any questions regarding this filing.

Sincerely,

Tyson Kamuf
Corporate Attorney,

Big Rivers Electric Corporation
tyson.kamuf@bigrivers.com

Be: Service List
Hon. Edward T. Depp
Hon. M. Evan Buckley
Hon. R. Brooks Herrick



BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR APPROVAL OF ITS 2020 ENVIRONMENTAL COMPLIANCE PLAN,

AUTHORITY TO RECOVER COSTS THROUGH A REVISED

ENVIRONMENTAL SURCHARGE AND TARIFF,
THE ISSUANCE OF A CERTIFICATE OF PUBLIC CONVENIENCE AND
NECESSITY FOR CERTAIN PROJECTS,
AND APPROPRIATE ACCOUNTING AND OTHER RELIEF
CASE NO. 2019-00435

Service List

Hon. John G. Horne I1

Hon. Lawrence W. Cook

Hon. Justin M. McNeil

Office of the Attorney General
Office of Rate Intervention
700 Capital Avenue

Capital Building, Suite 20
Frankfort, KY 40601-3415

Phone: 502-696-5300; Fax: 502-564-2894

Mr. Gregory H. Grissom

President & Chief Executive Officer
Jackson Purchase Energy Corp.
2900 Irvin Cobb Drive

P.O. Box 4030

Paducah, KY 42002-4030
Greg.Grissom@jpenergy.com

Phone: 270-442-7321; Fax: 270-441-0866

Mr. Jeffrey A. Hohn

President & Chief Executive Officer
Kenergy Corp.

3111 Fairview Drive

P.O. Box 1389

Owensboro, KY 42302-1389
JHohn@kenergycorp.com

Phone: 270-689-6104

Hon. Mark David Goss

Hon. David S. Samford

Goss Samford, PLLC

2365 Harrodsburg Road, Suite B325
Lexington, KY 40504-3300
mdgoss@gosssamfordlaw.com

david@gosssamfordlaw.com
Phone: 859-368-7740

Hon. J. Christopher Hopgood
Dorsey, Gray, Norment & Hopgood
318 Second Street

Henderson, KY 42420-3525
chopgood@dkgnlaw.com

Phone: 270-826-3965
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FEB ¢ 7 2020
COMMONWEALTH OF KENTUCKY

BEFORE THE PUBLIC SERVICE COMMISSION PUBLIC SERVICE
COMMISSION

In the Matter of:

APPLICATION OF BIG RIVERS ELECTRIC
CORPORATION FOR APPROVAL OF ITS 2020
ENVIRONMENTAL COMPLIANCE PLAN,
AUTHORITY TO RECOVER COSTS THROUGH

A REVISED ENVIRONMENTAL SURCHARGE
AND TARIFF, THE ISSUANCE OF A CERTIFICATE
OF PUBLIC CONVENIENCE AND NECESSITY
FOR CERTAIN PROJECTS, AND APPROPRIATE
ACCOUNTING AND OTHER RELIEF

Case No.
2019-00435

N N N Nt N N s N’ e’

MOTION OF BIG RIVERS ELECTRIC CORPORATION FOR
CONFIDENTIAL PROTECTION

1. Big Rivers Electric Corporation (“Big Rivers”) hereby moves the
Kentucky Public Service Commission (the “Commission”), pursuant to KRS 61.878
and 807 KAR 5:001 Section 13, to grant confidential protection to certain information
contained in Big Rivers’ Application submitted contemporaneously herewith in the
above-styled matter. The information for which Big Rivers seeks confidential
protection is hereinafter referred to as the “Confidential Information.” Primarily, the
Confidential Information pertains to sensitive estimated and proposed pricing
information, financial model outputs, projected budgetary and operations and
maintenance (“O&M”) costs, detailed facility and operational information,

proprietary third-party work product, and critical energy infrastructure information.
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2. One (1) copy of the pages containing Confidential Information, with the
Confidential Information highlighted with transparent ink, printed on yellow paper,
or otherwise marked “CONFIDENTIAL,” is being filed under seal in hardcopy format
with this motion. 807 KAR 5:001 Section 13(2)(a). Big Rivers is also filing with this
motion one (1) CONFIDENTIAL CD. The CONFIDENTIAL CD is confidential in its
entirety, and the confidential nature of this material is so-indicated on the yellow

label affixed to the CD.

3. If and to the extent the Confidential Information becomes generally

available to the public, whether through filings required by other agencies or

otherwise, Big Rivers will notify the Commission and have its confidential status

removed. 807 KAR 5:001 Section 13(10)(b).

4, As discussed below, the Confidential Information is entitled to
confidential treatment pursuant to KRS 61.878(1)(c)(1), which protects “records
confidentially disclosed to an agency or required by an agency to be disclosed to it,
generally recognized as confidential or proprietary, which if openly disclosed would
permit an unfair commercial advantage to competitors of the entity that disclosed the
records.” In addition, a portion of the Confidential Information also is entitled to
confidential treatment under to KRS 61.878(1)(m), which protects “records the
disclosure of which would have a reasonable likelihood of threatening the public
safety by exposing a Vulnefability in preventing, protecting against, mitigating, or
responding to a terrorist act . . .” Because the Confidential Information falls within

one or both of these exceptions to the disclosure requirement of the Kentucky Open
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Records Act, it is entitled to confidential treatment in this proceeding. 807 KAR 5:001

Section 13(2)(a)(1).

I. Big Rivers Faces Actual Competition

5. Big Rivers competes in the wholesale power markets to sell energy it
produces in excesé of its Members’ needs. Big Rivers’ ability to successfully compete
in the wholesale power markets is dependent upon a combination of its ability to
negotiate the maximum price for the power sold and its ability to keep its cost of
production as low as possible. If Big Rivers’ cost of producing a kilowatt-hour of
energy increases, its competitive position against other power producers is adversely

affected.

6. Big Rivers also competes for reasonably priced credit in the credit
markets, and its abili_ty to compete is directly impacted by its financial results. Lower
revenues and any events that adversely affect Big Rivers’ margins will adversely
affect its financial results and potentially impact the price it pays for credit. A
competitor armed with Big Rivers’ proprietary and confidential information will be
able to increase Big Rivers’ costs or decrease Big Rivers’ revenues, which could in
turn affect Big. Rivers’ apparent creditworthiness. A utility the size of Big Rivers that
operates generation and transmission facilities will always have periodic cash and
borrowing requirements for both anticipated and unanticipated needs. Big Rivers
expects to be in the credit markets on a regular basis in the future, and it is

imperative that Big Rivers improve and maintain its credit profile.
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7. As is evidenced by these economic pressures, Big Rivers has
“competitors” as contemplated under KRS 61.878(1)(c)(1) and faces actual

competition from other market participants.

II. The Confidential Information is Generally
Recognized as Confidential or Proprietary

8. The Confidential Information for which Big Rivers seeks confidential
treatment under KRS 61.878(1)(c)(1) is generally recognized as confidential or
proprietary under Kentucky law. As noted above, much of the Confidential
Information throughout the Application and its Exhibits reflects specific estimated
cost and savings information related to the projects Big Rivérs proposes to pursue as
part of this proceeding, including projected capital costs, financing costs, and costs
related to ongoing fixed and variable O&M. The Confidential Information also
includes sensitive commercial bids and related budgetary information utilized by Big
Rivers in connection with anticipated work (Exhibits Pullen-2, Pullen-3, Pulle’n-4,
and Pullen-5) and proprietary financial modeling performed by Big Rivers as part of
conducting economic analyses (Exhibit Smith-2). In the Direct Testimony of Mr.
Michael T. Pullen, Big Rivers’ Vice President of Production (Exhibit G), the
Confidential Information includes the expected operating characteristics of Big
Rivers’ generation facilities (see estimated Equivalent Unplanned Outage Rate
(EUOR) at p. 21) and confidential detail about Big Rivers’ proposed special contract

with Nucor Corporation presently pending before the Commission in Case No. 2019-
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003651 (see anticipated load information at p. 6; this information is also contained in

- the Direct Testimony of Mr. Paul G. Smith, Big Rivers’ Chief Financial Officer, at p.

9). Finally, the Confidential Information includes the proprietary reports and data
of third-party consultants obtained by Big Rivers (Exhibit Hoydick-2, Hoydick-3,
Yoder-2, Yoder-3, and Yoder-4), each of Which. is replete with operational and
fiﬁancial information and conclusions that detail Big Rivers’ facilities and other
detailed inner workings. The public disclosure of these reports will inevitably inure
to the benefit of the cooperative’s competitors, which would gain valuable, non-public
information about the cooperative’s business and facilities, as well as access to
proprietary third-party expertise and analysis of the cooperative. Information such

as this is genefally recognized as confidential or proprietary.2

9. The Confidential Information is not publicly available, is not
disseminated within Big Rivers except to those employees and professionals with a
legitimate business need to know and act upon the information, and is not

disseminated to others without a legitimate need to know and act upon the

! In the Matter of the Electronic Joint Application of Big Rivers Electric Corporation and Meade County
Rural Electric Cooperative Corporation for (1) Approval of Contracts for Electric Service with Nucor
Corporation; and (2) Approval of Tariff (filed Sept. 26, 2019). The Commission granted confidential
protection for this and related information by Order entered Jan. 22, 2020, in that docket.

2 See, e.g., Hoy v. Kentucky Indus. Revitalization Authority, 907 S.W.2d 766, 768 (Ky. 1995) (“It does
not take a degree in finance to recognize that such information concerning the inner workings of a
corporation is ‘generally recognized as confidential or proprietary™); Marina Management Servs. v.
Cabinet for Tourism, Dep’t of Parks, 906 S.W.2d 318, 319 (Ky. 1995) (unfair commercial advantage
arises simply from “the ability to ascertain the economic status of the entities without the hurdles
systemically associated with the acquisition of such information about privately owned
organizations”); Case No. 2019-00115, In the Maiter of: Electronic Application of Grayson County
Water District for a Deviation from Meter Testing Requirements of 807 KAR 5:066, Section 16(1), Order
(Ky. P.S.C. September 19, 2019) (granting confidential protection for proprietary product produced by
a third party that was not available to the general public/required membership to obtain and was
generally recognized as confidential).
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information. As such, the Confidential Information is generally recognized as

confidential and proprietary.

III. Disclosure of the Confidential Information Would Permit an
Unfair Commercial Advantage to Big Rivers’ Competitors

10. Disclosure of the Confidential Information would afford Big Rivers’
competitors an unfair commercial advantage. As discussed above, Big Rivers faces
actual competition in the power markets and in the credit markets. It is likely that
Big Rivers would suffer competitive injury if the Confidential Information were
publicly disclosed, and the information should therefore be subject to confidential

treatment.

11. In Case No. 2018-00056, the Commission granted confidential
treatment to pricing information provided by Cumberland Valley Electric, Inc.
(“Cumberland Valley”).3 In that case, the Commission recognized “that the specific
cost information may be used to the financial detriment of Cumberland Valley and
its ratepayers by allowing potential future vendors to bid just under the cost of its
current vendor, which, in turn, would place Cumberland Valley at a competitive
disadvantage.” Likewise, disclosure of the Confidential Information would afford Big
Rivers’ contractors, vendors, and competitors access to cost and operational
parameters which are material to Big Rivers, thereby allowing them to manipulate

contract negotiations and bidding processes. If Big Rivers’ potential vendors or

3 In the Maiter of: Application of Cumberland Valley Electric, Inc. for Commission Approval for a
Certificate of Public Convenience and Necessity to Install an Advanced Metering Infrastructure (AMI)
System Pursuant to KRS 807 KAR 5:001 and KRS 278.020 (Ky. P.S.C. May 9, 2018).
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competitors are privy to detailed information about the cooperative’s estimated
expenses, operations and maintenance activities, and related information about the
inner-workings of the cooperative and its generation assets, the advantage they gain
is a competitive disadvantage to Big Rivers, its Member-Owners, and the customers
they serve. This is especially true given that Big Rivers faces actual competition in

the electricity markets.

12. In Case No. 2003-00054, the Commission likewise granted confidential
treatment to contractor bids submitted to Union Light, Heat & Power Company
(“ULH&P”). ULH&P argued, and the Commission implicitly accepted, that if the
bids it received were publicly disclosed, contractors on future work could use the bids
as a benchmark, which would likely lead to the submission of higher bids.4 The
Commaission also implicitly accepted ULH&P’s further argument that the higher bids
would lessen ULH&P’s ability to compete with other gas suppliers, under the
assumption that higher bids would lead to high prices, and higher prices would lead

to higher rates.

13.  Similarly, public disclosure of fixed costs and other projected budgetary
and O&M costs would give power producers and marketers with which Big Rivers
competes in the wholesale power markets insight into Big Rivers’ cost of producing
power. Knowledge of this information would give those power producers and

marketers an unfair competitive advantage because they could use that information

4 See In the Matter of: Application of Union Light, Heat & Power Company for Confidential Treatment
Ky. P.S.C. Aug. 4, 2003).
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to potentially underbid Big Rivers in wholesale transactions, reducing Big Rivers’
revenue and impairing Big Rivers’ ability to compete in the wholesale power and
credit markets. Further, any competitive pressure that adversely affects Big Rivers’
revenue and margins could make the company appear less creditworthy and thus

impair its ability to compete in the credit markets.

14.  Thus, Big Rivers’ competitiveness will be adversely affected if potential
counterparties and competitors are provided with Big Rivers’ private, proprietary,
and commercially-sensitive information. Accordingly, the public disclosure of the

Confidential Information Big Rivers seeks to protect pursuant to KRS 61.878(1)(c)(1)

would provide Big Rivers’ competitors with an unfair commercial advantage.

IV. Disclosure of the Confidential Information Would Have a
Reasonable Likelihood of Threatening Public Safety

15. Certain of the Confidential Information contains detailed information
that depicts or describes the location, layout, configuration and operation of critical
energy infrastructure, specifically Big Rivers’ generating facilities. This Confidential
Information is contained in the maps provided at Exhibit C and the drawings, maps,
plans, and specifications appended to direct testimony submitted herein. If publicly
disclosed, this Confidential Information could be utilized to commit or further a
terrorist act, including the intimidation or coercion of all or part of the civilian
population and the disruption of public utility and other critical systems. The public
release of such Confidential Information has a reasonable likelihood of threatening
the public safety, particularly because it reflects detailed, precise, and highly-

technical information about the configuration and operations of wvaluable
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infrastructure upon which many individuals and businesses rely. Pursuant to KRS

61.878(1)(m), the records should be exempt from public disclosure.

V. Time Period

16. With respect to the critical energy infrastructure information for which
Big Rivers seeks confidential protection under KRS 61.878(1)(m), Big Rivers requests
that the Confidential Information be protected indefinitely, at least as long as the
relevant facilities are in service. Big Rivers also requests confidential protection
indefinitely for the third-party work product and specific bid information reflected in
Exhibits Pullen-2, Pullen-3, Pullen-4, Hoydick-2, Hoydick-3, Yoder-2, Yoder-3, and
Yoder-4. Moreover, with respect to the information provided concerning Big Rivers’
agreement with Nucor, Big Rivers seeks confidential protection indefinitely because
for so long as Big Rivers is in the wholesale power market, the public disclosure of
the confidential terms of the Agreement could be used to Big Rivers’ competitive
disadvantage. Finally, Big Rivers requests that the remaining Confidential
Information contained in the Application and testimonies remain confidential for a
period of five (5) years, which will allow that Confidential Information to become
sufficiently historic such that its public disclosure would not provide competitors with

an advantage in the marketplace.

VI. Conclusion

17.  Based on the foregoing, the Confidential Information is entitled to
confidential protection. If the Commission disagrees, then the Commission should

hold an evidentiary hearing to protect Big Rivers’ due process rights and to supply
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the Commission with a complete record to enable it to reach a decision with regard
to this matter. See Utility Regulatory Com'n v. Kentucky Water Service Co., Inc., 642

S.W.2d 591 (Ky. App. 1982).

WHEREFORE, Big Rivers respectfully requests that the Commission classify

and protect as confidential the Confidential Information.

This 7th day of February, 2020.

Respectfully submitted,

BIG RIVERS ELECTRIC
CORPORATION

Tyson Kamuf

201 Third Street, P.O. Box 24

Henderson, Kentucky 42419-0024

Phone: (270) 827-2561 Fax: (270) 844-6417
Email: tyson.kamuf@bigrivers.com

DINSMORE & SHOHL LLP

Edward T. Depp

R. Brooks Herrick

101 South Fifth Street, Suite 2500
Louisville, Kentucky 40202

E-mail: tip.depp@dinsmore.com

E-mail: brooks.herrick@dinsmore.com
Phone: (502) 581-8000 Fax: (502) 585-2207

M. Evan Buckley

100 West Main Street, Suite 900

Lexington, Kentucky 40507

E-mail: evan.buckley@dinsmore.com
Phone: (859) 425-1000 Fax: (859) 425-1099

Counsel to Big Rivers Electric Corporation

10
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FEB 0 7 2020
COMMONWEALTH OF KENTUCKY PUBLIC SERvICE
BEFORE THE PUBLIC SERVICE COMMISSION CoMMISSION
In the Matter of:
APPLICATION OF BIG RIVERS ELECTRIC
CORPORATION FOR APPROVAL OF ITS 2020
ENVIRONMENTAL COMPLIANCE PLAN,
AUTHORITY TO RECOVER COSTS THROUGH A Case No
REVISED ENVIRONMENTAL SURCHARGE AND 2019.00455

TARIFF, THE ISSUANCE OF A CERTIFICATE OF
PUBLIC CONVENIENCE AND NECESSITY FOR
CERTAIN PROJECTS, AND APPROPRIATE
ACCOUNTING AND OTHER RELIEF

e N N Nt Nt N at a atf

- MOTION OF BIG RIVERS ELECTRIC CORPORATION FOR
PERMISSION TO DEVIATE FROM COMMISSION RULE

1. Big Rivers Electric Corporation (“Big Rivers”) hereby moves the
Kentucky Public Service Commission (the “Commission”), pursuant to 807 KAR 5:001
Section 22, to permit Big Rivers to deviate from the requirements of 807 KAR 5:001

Section 15(2)(d)(2).

2. Big Rivers’ has contemporaneously submitted herewith its Application
in the above-styled matter wherein, inter alia, the cooperative requests that the
Commission grant a Certificate of Public Convenience and Necessity (“CPCN”) for
certain of the projects proposed as part of Big Rivers’ 2020 Environmental
Compliance Plan (the “2020 Plan”). Pursuant to the rules of the Commission, and

specifically 807 KAR 5:001 Section 15(2)(d)(2), an applicant seeking a CPCN for the

construction or extension of any plant, equipment, property, or facility must submit
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with its application “plans and specifications and drawings of the proposed plant,

equipment, and facilities.”

3. With its Application, Big Rivers has provided multiple maps, plans,
technical drawings, specifications, and other documents-describing and depicting the
proposed activities and facilities the cooperative seeks to include within its 2020 Plan.
The proposed projects are at various stages of the engineering and design process,
and no construction has begun with respect to any proposed plant, equipment,
property, or facility, consistent with KRS 278.020.1 While Big Rivers and its
consultants continue to complete and refine engineering plans and drawings, the
documentation thus far provided remains primarily preliminary in nature. Big
Rivers intends to supplement its Application filed herein as more detailed plans and

specifications become available during this proceeding.

4. Out of an abundance of caution, Big Rivers requests the Commaission’s
permission to deviate from 807 KAR 5:001 Section 15(2)(d)(2) to the extent the rule
requires the submission of fully-detailed or final specifications and drawings related
to Big Rivers’ proposed projects. Big Rivers believes it has complied or substantially

complied with the Commission’s rules in this respect, but also asserts good cause

I For certain of its proposed projects, identified in the Application as Project 13-3, Project 14,
Project 15 and Project 16, Big Rivers does not believe a CPCN is necessary. Project 13-3, concerning
closure of the coal ash pond owned by the City of Henderson, is outside the scope of KRS 278.020;
Projects 14, 15, and 16, which concern compliance efforts at the cooperative’s special waste landfills
and surface impoundments, are ordinary extensions of existing systems in the usual course of Big
Rivers’ business, and thus also do not require a CPCN under KRS 278.020. These matters are
discussed in detail in the Application and accompanying testimony. To the extent the Commission
determines a CPCN is required for those projects, and thus the requirements of 807 KAR 5:001 Section
15(2)(d)(2) are applicable, Big Rivers requests permission to deviate from those requirements as
necessary.
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exists to grant the requested relief in light of the materials already submitted and
Big Rivers’ representation regarding further supplementation of the record to the

extent possible and appropriate.

WHEREFORE, Big Rivers respectfully requests that the Commission permit

the deviation requested herein, as necessary.
This 7th day of February, 2020.

Respectfully submitted,

BIG RIVERS ELECTRIC
CORPORATION

BT

Tyson Kamuf

201 Third Street, P.O. Box 24

Henderson, Kentucky 42419-0024

Phone: (270) 827-2561 Fax: (270) 844-6417
Email: tyson.kamuf@bigrivers.com

DINSMORE & SHOHL LLP

Edward T. Depp

R. Brooks Herrick

101 South Fifth Street, Suite 2500
Louisville, Kentucky 40202

E-mail: tip.depp@dinsmore.com

E-mail: brooks.herrick@dinsmore.com
Phone: (502) 581-8000 Fax: (502) 585-2207

M. Evan Buckley

100 West Main Street, Suite 900

Lexington, Kentucky 40507

E-mail: evan.buckley@dinsmore.com
Phone: (859) 425-1000 Fax: (859) 425-1099



ORIGINAL

Big

ELECTRIC CORPORATION
Your Touchstone Energy” Cooperative &t’

COMMONWEALTH OF KENTUCKY
BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:

APPLICATION OF BIG RIVERS ELECTRIC
CORPORATION FOR APPROVAL OF ITS 2020
ENVIRONMENTAL COMPLIANCE PLAN,
AUTHORITY TO RECOVER COSTS THROUGH A
REVISED ENVIRONMENTAL SURCHARGE AND
TARIFF, THE ISSUANCE OF A CERTIFICATE OF
PUBLIC CONVENIENCE AND NECESSITY FOR
CERTAIN PROJECTS, AND APPROPRIATE
ACCOUNTING AND OTHER RELIEF

N’ N N S N S N S S’

APPLICATION
and

APPLICATION EXHIBITS

FILED: February 7, 2020

ORIGINAL

Case No.
2019-00435



ek

3
4
5

10

11

12

13

14

15

16

17

18

COMMONWEALTH OF KENTUCKY
BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:

APPLICATION OF BIG RIVERS ELECTRIC
CORPORATION FOR APPROVAL OF ITS 2020
ENVIRONMENTAL COMPLIANCE PLAN,
AUTHORITY TO RECOVER COSTS THROUGH A
REVISED ENVIRONMENTAL SURCHARGE AND
TARIFF, THE ISSUANCE OF A CERTIFICATE OF
PUBLIC CONVENIENCE AND NECESSITY FOR
CERTAIN PROJECTS, AND APPROPRIATE
ACCOUNTING AND OTHER RELIEF

Case No.
2019-00435

APPLICATION

Comes now Big Rivers Electric Corporation (“Big Rivers” or “the Company”),
by counsel, pursuant to KRS 278.020, KRS 278.183, KRS 278.220, 807 KAR 5:001,

807 KAR 5:011 and other applicable law, and for its Application in the above-

_captioned matter, respectfully states as follows.

Introduction

1. Consistent with KRS 278.183, Big Rivers seeks approval from the
Kentucky Public Service Commission (“Commission”) of the Company’s 2020
Environmental Compliance Plan (the “2020 Plan”), which includes several projects
necessary to ensure the Company’s coal-fired generation facilities remain compliant
with applicable federal, state, and local environmental requirements. Big Rivers

requests the current recovery by surcharge of the reasonable costs it has incurred and
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will incur in connection with the 2020 Plan projects, as well as the grant of a
Certificate of Public Convenience and Necessity (“CPCN”), as required under KRS
278.020, for certain of the proposed 2020 Plan projects. Big Rivers further seeks: (i)
approval to begin settlement of existing asset retirement obligations (“AROs”) and
amortization of corresponding regulatory assets related to the required closure of coal
ash ponds at the Green Station and Reid/HMP&L Station Two; (i1) authority to
establish and amortize a regulatory asset for the income statement impacts
associated with forthcoming ARO-related liabilities arising from the Company’s
Coleman Station ash ponds; (iii) approval to begin amortization of an existing
regulatory asset reflecting deferred costs of compliance with the Disposal of Coal
Combustion Residuals (“CCR”) from Electric Utilities Rule (‘CCR Rule”); and (iv)
approval td establish a regulatory asset for the reasonable expenses incurred in
developing and pursuing the relief requested herein and the recovery of those
expenses over a reasonable period.

2. The projects Big Rivers proposes to pursue as part of the 2020 Plan

include:

i. the replacement and upgrade of the existing flue gas desulfurization
(“FGD”) system and related equipment necessary for environmental
compliance at the Company’s coal-fired, single-unit 417 MW D.B.
Wilson Station (“Wilson Station”) utilizing the FGD presently in
place at Big Rivers’ Kenneth C. Coleman Station (“Coleman
Station”), as well as updated dewatering facilities and wastewater
treatment (“WWT”) improvements (herein “Project 12”);

ii. the closure of three coal ash pond sites utilized by the Company’s
coal-fired generation facilities (herein “Project 13”), specifically:
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o closure of the coal ash pond at the Company’s Robert D. Green
Station (“Green Station”) and associated repurposing of a
portion thereof as a new Water Mass Balancing Pond (“WMB
Pond”), as well as the modification of the Green Station’s FGD
WWT systems for upset and maintenance conditions (herein
“Project 13-17);

o closure of the Coleman Station’s three coal ash ponds, known as
the as the South Pond, Sluice Pond, and North Pond (herein
“Project 13-2”); and

o closure of the coal ash pond owned by the city of Henderson,
Kentucky (“City of Henderson”), and formerly utilized in
connection with the operation of Big Rivers’ Robert A. Reid
Station (“Reid Station”) and Henderson Municipal Power and
Light's “‘HMP&L”) William L. Newman Station Two facility
(“HMP&L Station Two”) (herein “Project 13-3”);

iii. the installation of a final cover system for the Wilson Station’s Phase
1 CCR landfill (“Project 14”); and

iv. the installation of a perimeter drainage system and implementation
of other groundwater and non-groundwater protection measures at
the Green Station’s CCR landfill (“Project 15”).

3. Big Rivers also seeks to include for recovery in its 2020 Plan certain
costs associated with completed and ongoing projects undertaken by the Company to
comply with the CCR Rule at the Wilson, Green, and Reid/HMP&L Stations (herein
“Project 16”). Project 16 reflects expenses incurred by the Company during and after

2015 that have been deferred as part of the regulatory assets (the “CCR Regulatory

Assets”) approved by the Commission in Case No. 2015-00333.1

1 In the Maiter of: Application of Big Rivers Electric Corporation for Authority to Establish
Regulatory Assets for Expenses Related to the Coal Combustion Residuals Rule (Ky. P.S.C. Jan. 5,
2016).
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4. The projects that comprise the 2020 Plan are the result of environmental
requirements applicable to coal combustion wastes and by-products from facilities
utilized for production of energy from coal.2 As a generator that has historically relied
predominantly upon coal-fired assets, Big Rivers must ensure continued compliance
with, e.g., the CCR Rule, the Effluent Limitation Guidelines and Standards for the
Steam Electric Power Generating Point Source Category (“ELG Rule”), and the
Kentucky Pollutant Discharge Elimination System (“KPDES”) permitting authority.
Moreover, Big Rivers’ reliable production of affordable energy from coal, both
historically and prospectively, also requires the Company’s compliance with many
other federal and state requirements, including the federal Clean Air Act (“CAA”) and
the multitude of relevant rules and programs promulgated thereunder by the U.S.
Environmental Protection Agency (“EPA”), including Title V operating permit
requirements and the Mercury and Air Toxics Standards (“MATS”). The 2020 Plan
reflects Big Rivers’ careful and thorough approach to addressing the environmental
compliance challenges presented by the relevant regulatory framework.

5. As detailed in this Application and in the testimony and other
documents provided herewith, each component of the 2020 Plan has been examined
by Big Rivers and its expert consultants to ensure it is a reasonable, necessary, and
cost-effective course of action to achieve current and future compliance with relevant
law. The 2020 Plan projects also reflect the Company’s sensible and responsible

approach to addressing existing and imminent obligations while maintaining a

2 See KRS 278.183(1).
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dependable and diverse capacity profile. Consistent with KRS Chapter 278 and this
Commission’s regulations and precedent, Big Rivers requests an Order granting the
relief requested herein.
Overview of Big Rivers Electric Corporation

6. Big Rivers is a rurai electric generation and transmission cooperative
established under KRS Chapter 279. It is headquartered in Henderson, Kentucky.
Big Rivers owns, operates and maintains electric generation and transmission
facilities, and it purchases, transmits, and sells electricity at wholesale. It exists for
the principal purpose of providing the wholesale electricity requirements of its three
distribution cooperative Member-Owners: Jackson Purchase Energy Corporation
(“dPEC”), Kenergy Corp. (“Kenergy”), and Meade County Rural Electric Cooperative
Corporation (“MCRECC”) (collectively, the “Members” or “Member-Owners”). The
Members, in turn, provide retail electric service to their approximately 118,000
distribution cooperative member-owners located in all or parts of 22 western
Kentucky counties: Ballard, Breckenridge, Caldwell, Carlisle, Crittenden, Daviess,
Graves, Grayson, Hancock, Hardin, Henderson, Hopkins, Livingston, Lyon,
Marshall, McCracken, McLean, Meade, Muhlenberg, Ohio, Union, and Webster.

7. Big Rivers presently owns 1,444 MW of predominately coal-fired
generation at three locations: the Wilson Station located near Centertown, Kentucky;
the Coleman Station near Hawesville, Kentucky; and the Sebree Station located in

Sebree, Kentucky. Big Rivers has also contracted for 178 MW of hydroelectric
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capacity from the Southeastern Power Administration (“SEPA”), as well as maintains
several small solar arrays (totaling 120 kW direct current) for educational purposes.

8. Big Rivers’ Wilson Station consists of a single pulverized coal unit with
a total rated net generating capacity of 417 MW. It includes a Foster Wheeler boiler,
Westinghouse turbine generator, and an FGD system comprised of four horizontal
absorbers first commercialized in 1986. A total of 105 skilled employees are involved
in the operation of the Wilson Station, which has proven to be a reliable source of
baseload generation for Big Rivers and its Members for many decades.

9. Big Rivers’ Coleman Station consists of three pulverized coal units with
a total rated net generating capacity of 443 MW. Each unit includes a boiler and
turbine generator commercialized between 1969 and 1972. The FGD system present
at the Coleman Station is of the Wheelabrator Air Pollution Control design and
includes a single vertical absorber first commercialized in May of 2007. In May of
2014, the Coleman Station was idled and is presently incapable of operating in
compliance with relevant environmental regulation (most notably, MATS). Big
Rivers is planning to retire the Coleman Station by the end of 2020.

10.  The Sebree Station includes multiple generating plants, specifically the
Green Station, the Reid Station, and HMP&L Station Two. The Green Station
consists of two coal-fired units with a combined total rated net generating capacity of
454 MW. The Reid Station includes a natural gas-fired combustion turbine (net
capacity of 656 MW), as well as a coal-fired unit first commercialized in 1966 (net

capacity of 456 MW, idled since April of 2016). HMP&L Station Two includes two coal-
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fired units owned by the City of Henderson that were retired effective February 1,
2019.3

11. Big Rivers presently maintains coal ash ponds at the Coleman and
Sebree Stations and special waste landfills at the Wilson and Sebree Stations. These
facilities are a consequence of Big Rivers’ production of energy from coal and are the
focus of significant environmental regulation in light of the CCR and other waste
materials they contain.

12. Big Rivers is a member of Midcontinent Independent System Operator,
Inc. (“MISQ”) and participates in that Regional Transmission Organization’s (“RTO”)
real-time and day ahead markets. After ensuring the satisfaction of its native load,
Big Rivers capitalizes on its available capacity in a nqmber of ways. For instance,
Big Rivers has successfully received Commission approval to execute wholesale full-
requirements purchased power contracts with entities in the State of Nebraska

through 2026.4 Further, Big Rivers has negotiated an agreement to satisfy the full

3 As the Commission is aware, between 1970 and 2019 Big Rivers operated and maintained
HMP&L Station Two as an independent contractor and purchased a portion of the facility’s 312 MW
capacity. Big Rivers and the City of Henderson also shared (and continue to share) certain facilities
at the Sebree Station, pursuant to the parties’ Joint Facilities Agreement originally executed in 1970.
While most of the relevant contracts (“Station Two Contracts”) have terminated by their terms, Big
Rivers remains obligated for a portion of certain costs—such as those related to the closure of the
Station Two coal ash pond—under the Joint Facilities Agreement. See Case No. 2018-00146, In the
Matter of: Notice of Termination of Contracts and Application of Big Rivers Electric Corporation for a
Declaratory Order and for Authority to Establish a Regulatory Asset (Ky. P.S.C. Aug. 29, 2018); Case
No. 2019-00269, In the Matter of: Application of Big Rivers Electric Corporation for Enforcement of
Rate and Service Standards (filed July 31, 2019). This matter is discussed in detail in the Direct
Testimony of Mr. Michael T. Pullen, Big Rivers’ Vice President of Production, submitted herewith at
Exhibit E.

4 See Case No. 2014-00134, Big Rivers Electric Corporation Filing of Wholesale Contracts Pursuant
to KRS 278.180 and 807 KAR 5:011 §13 (Ky. P.S.C. July 21, 2015).



10

11

12

13

14

15

16

ki

capacity and energy requirements of Owensboro Municipal Utilities through 2026.5
It also provides dispatchable power to nine communities which are members of the
Kentucky Municipal Energy Agency (KyMEA) into 2029.6¢ Additionally, Big Rivers
owns, operates and maintains approximately 1,297 miles of lines and related
infrastructure, which provides for the transmission of power to its Members and
third-party entities consistent with the MISO tariff.

General Requirements

13. Pursuant to 807 KAR 5:001 Section 14(1), Big Rivers states that its
mailing address is P.O. Box 24, 201 Third Street, Henderson, Kentucky, 42419. Big
Rivers’ electronic mail address for purposes of this proceeding is
regulatory@bigrivers.com.

14. Pursuant to 807 KAR 5:001, Section 14(1), Big Rivers states that this
Application and the supporting exhibits, which are incorporated herein by reference,
contain fully the facts on which the relief requested by Big Rivers is based.

15. Pursuant to 807 KAR 5:001, Section 14(2), Big Rivers states that it is a
Kentucky non-profit cooperative corporation, in good standing, and it was

incorporated on June 14, 1961.

5 A copy of this contract, effective July 27, 2018, is available via the Commission’s online library:
https://www.psc.ky.gov/Home/Library?type=Tariffs&folder=Electric%5CBig%20Rivers%20Electric%2
0Corporation%5CContracts (last accessed February 5, 2020).

6 See Case No. 2016-00306, Filing of Agreement for the Purchase and Sale of Firm Capacity and
Energy between Big Rivers Electric Corporation and the Kentucky Municipal Energy Agency (Ky.P.S.C.
Dec. 12, 2016).
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16. Pursus;lnt to KRS 278.183(2), Big Rivers provided the Commission at
least thirty (380) days’ advanced notice of the Company’s intent to file this
Application.” Big Rivers has also publicly posted and mailed to each of its Members
a written notice containing speciﬁc information about this filing, consistent with 807
KAR 5:011, Section 8.8

Environmental Compliance at Big Rivers

17. Big Rivers has hist;)rically relied on the output of coal-fired resources to
supply the wholesale electric requirements of its Member-Owners and satisfy off-
system load. Although the Company’s generation portfolio has changed and
continues to evolve, Big Rivers is compelled to maintain compliant operations and
maintenance of its coal-fired facilities consistent with increasingly-stringent
environmental standards and restrictions. @ The Company’s more-significant
undertakings in this respect have been the subject of previous proceedings before this
Commission and were approved for inclusion in earlier Big Rivers’ Environmental

Compliance Plans.
The 2007 Plan and 2012 Plan
18. Big Rivers was first authorized to implement an environmental

surcharge by Order of this Commission entered June 26, 2008, in Case No. 2007-

7 This notice was provided by letter dated December 2, 2019, and a copy is attached hereto as
Exhibit A. '

8 This notice was posted and mailed on February 7, 2020, and a copy is attached hereto as Exhibit
B.
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00460.9 This initial Environmental Compliance Plan (the “2007 Plan”) included three
projects or programs designed to ensure compliance with emissions standards
governing sulfur dioxide (SOg2), nitrous oxides (NOx), and sulfur trioxide (SOg),
respectively. Big Rivers was authorized by the Commission to recover by surcharge
its reagent costs, emissions allowances, and similar variable operations and
maintenance expenses associated with these compliance programs, and it continues
to do so at present.

19. Big Rivers’ second Environmental Compliance Plan was approved in
Case No. 2012-00063 (tile “2012 Plan”).10 The 2012 Plan, as initially proposed,
included eight (8) projects developed for compliance primarily with the Cross State
Air Pollution Rule (“CSAPR”) and MATS. These proposed projects included the
installation of new FGD equipment and technology at the Wilson Station, modernized
selective catalytic reduction (“SCR”) equipment and technology at the Green Station,
and an upgraded FGD system at HMP&L Station Two. HoWev-er, due in significant

part to the last-minute vacatur of CSAPR,1! the 2012 Plan as-approved ultimately

9 Case No. 2007-00460, Application of Big Rivers Electric Corporation for Approval of an
Environmental Compliance Plan and Environmental Surcharge Tariff (Ky. P.S.C. June 26, 2008).

10 Case No. 2012-00063, Application of Big Rivers Electric Corporation for Approval of its 2012
Environmental Compliance Plan, for Approval of its Amended Enuvironmental Cost Recovery Surcharge
Tariff, for Certificates of Public Convenience and Necessily, and for Authority to Establish a Regulatory
Account (Ky. P.S.C. Oct. 1, 2012).

11 See id., at 17 (“On August 21, 2012, one day before the formal evidentiary hearing in this matter,
the D.C. Circuit Court of Appeals, in the case of EME Homer City Generation, L.P. v. Environmental
Protection Agency, rendered an opinion vacating CSAPR and ordering the EPA to continue to
implement CAIR until the agency can promulgate a replacement program, which will maintain the
status quo as to emission reduction requirements. As a result of this decision, Big Rivers, pursuant to
the Settlement Agreement, agreed to withdraw the three CSAPR-related projects from its 2012 Plan.”).

10
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included just four (4) projects, consisting of the installation of activated carbon
injection and dry sorbent injection systems at the Coleman, Wilson, and Green
Stations and continuous emissions monitoring at those plants and at HMP&L Station
Two. The dry sorbent injection system was not ultimately installed at the Coleman
Station due to the idling of the station in 2014.

20. Costs associated with Big Rivers’ 2007 Plan and 2012 Plan have been
and continue to be recovered from ratepayers fhrough operation of the environmental
surcharge mechénism (“ESM”) detailed in Big Rivers’ filed tariff. The environmental
surcharge 1s adjusted monthly to ensure the current recovery of Commission-
approved environmental compliance costs, as set forth in KRS 278.183. The ESM
provides for monthly adjustments based on a percent of revenues equal to the
difference between the environmental compliance costs in the base period and in the
current period. The surcharge includes costs for reagent, emissions allowances, and
similar variable operation and maintenance expenses associated with the SO, SOs
and NOx compliance programs from the 2007 Plan as well as the return of and on the
four projects related to activated carbon injection, dry sorbent injection, and
continuous emissions monitoring included in the 2012 Plan. In its most recent
review, the Commission found reasonable and approved the amounts billed by Big
Rivers through its environmental surcharge for the period of August 1, 2018, through

January 31, 2019, without any adjustments.12

12 See Case No. 2019-00172, In the Matter of: An Electronic Examination By The Public Service
Commission Of The Environmental Surcharge Mechanism Of Big Rivers Electric Corporation For The
Six-Month Billing Period Ending January 31, 2019, And The Passthrough Mechanism Of Its Three
Member Distribution Cooperatives (Ky.P.S.C. October 25, 2019).

11
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Continued Compliance Efforts

21. Since the Commission’s approval of the projects comprising the 2012
Plan, Big Rivers has continued to undertake various environmental compliance
efforts in the usual course of business with respect to its coal-fired generation
resources. For example, at the Wilson Station, Big Rivers has installed groundwater
monitoring wells, conducted groundwater data analysis, ensured special waste
containment, and incdrporated a new leachate collection and treatment system.
Siinilarly, at the Green Station, Big Rivers has constructed a collection trench and an
interceptor trench within the Green Station’s landfill to ensure leachate is properly
collected and treated. These and additional smaller projects, referred to herein
collectively as Project 16, have been undertaken by Big Rivers as necessary to ensure
continued compliance with the CCR Rule and related applicable requirements. The
costs of these projects have been and continue to be deferred by Big Rivers as part of
the CCR Regulatory Assets approved in Case No. 2015-00333.

22. In Case No. 2015-00333, Big Rivers also sought and was granted
authority to establish regulatory assets for the income statement impacts (including
gains, losses, depreciation and accretion expense) resulting from AROs related to its
Green and Reid/Station Two ash ponds (the “Green ARO Regulatory Asset” and
“Reid/Station Two ARO Regulatory Asset,” respectively). Big Rivers recognized
AROs for those ash ponds upon publication of the CCR Rule in April of 2015, as
required by the Rural Utilities Service Uniform System of Accounts (“RUS USoA”),

which is the established system of accounts kept by Big Rivers under KRS 278.220.

12
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23. In addition to the ash ponds at the Green Station and Reid/Station Two,
Big Rivers also maintains ash ponds at its Coleman Station. Because the Coleman
Station was idled at the time the CCR Rule was published and has remained idled
since, its ash ponds have historically been exempt from regulation as inactive
impoundments at an inactive facility (also known as “legacy ponds”).13 As a result,
Big Rivers was not required to recognize an ARO with respect to the Coleman Station
ash ponds in 2015.

New and Expanded Environmental Compliance Requirements

24.  As the Commission is aware, Big Rivers and other coal-based electric
generators face a complicated and ever-changing regulatory landscape that requires
constant planning, analysis, and adaptation. This fact is evidenced by the events
surrounding Big Rivers’ most-recent environmental compliance plan case. There, a
U.S. Court of Appeals decision vacating CSAPR signiﬁnantly altered the scope of the
Company’s 2012 Plan; two years later, however, the U.S. Supreme Court would
reverse the lower court’s holding, leading to the effective reinstatement of CSAPR
and its limitations on sulfur dioxide (SO2) and oxides of nitrogen (NOx) emissions.14

25.  More recently, on August 21, 2018, the U.S. Court of Appeals for the
District of Columbia Circuit vacated and remanded a number of provisions within the

CCR Rule, including those that exempt legacy ponds (like those at the Coleman

13 See 40 C.F.R. § 257.50(e).

14 Environmental Protection Agency et al. v. EME Homer City Generation, L. P., et al., 572 U.S.
489 (2014).

13
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Station) from regulation.’> The EPA is presently examining the path forward for
implementation of this decision,!¢ and it is also expected that the ponds will be subject
to the Kentucky Administrative Regulations (KAR) for special waste facilities or
forthcoming state regulations specifically applicable to disposal of CCR. In light of
these developments, Big Rivers has thoroughly examined its Coleman Station ash
ponds and requests the Commission’s permission to pursue a sensible approach to
those forthcoming obligations.

26. Consistent with its efforts to provide safe, cost-effective, and reliable
wholesale electric power, Big Rivers continuously monitors and evaluates the federal,
state, and local environmental requirements applicable to the coal combustion wastes
and by-products of its generation resources. Big Rivers’ 2020 Plan includes only
reasonable measures necessary and appropriate to ensure continued environmental
compliance at the Wilson, Green, Coleman, and Reid/HMP&L Station Two facilities,
and it reflects the careful, detailed internal and external scrutiny deménded by the

important matters under examination.

The 2020 Plan

27. Big Rivers’ 2020 Environmental Compliance Plan consists of five

primary Projects and a number of identified sub-projects, each reflecting a reasonable

15 Util. Solid Waste Activities Grp. (USWAG) v. EPA, 901 F.3d 414 (D.C. Cir. 2018) (“Because the
administrative record belies the EPA’s stated reason for its reactive, rather than preventative,
approach—the inability to identify the responsible parties—the Rule’s legacy ponds exemption is
unreasoned, arbitrary, and capricious.”).

16 See RIN: 2050-AH11, Disposal of CCR from Electric Utilities; A Holistic Approach to Closure
Part B: Alternate Demonstration for Unlined Surface Impoundments; Implementation of Closure;
Legacy Units.

14



10

11

12

13

14

15

16

17

18

19

20

21

22

and cost-effective approach to satisfying environmental obligations imposed upon

facilities utilized for the production of energy from coal. The 2020 Environmental

Compliance Plan Summary, which catalogues each Project’s most-relevant details

(including pertinent facility, applicable environmental authority(ies), established or

anticipated project completion date, and cost information) is attached to this

Application as Exhibit C. While each of the projects proposed for inclusion in the

2020 Plan is thoroughly described below and in the accompanying testimony, the

projects are, in brief, as follows:

PROJECT 12 - WILSON FGD/WWT SYSTEM IMPROVEMENTS.
In order to comply with rules promulgated by the EPA under the CAA,
including but not limited to CSAPR and MATS, coal-fired generation
facilities generally require an FGD/absorber system that meets or
exceeds specified emissions standards. The Wilson Station’s existing
FGD system has exceeded its expected useful life, represents dated and
ineffective technology, and requires signiﬁqant ongoing investment to
operate and maintain. To address these and other issues, Big Rivers
seeks to replace and upgrade the FGD system at the Wilson Station.
After careful review of design conditions and extensive due diligence,
Big Rivers has determined that the size and design of the FGD/absorber
system presently in place at the Coleman Station—which is roughly
twenty (20) years newer than the Wilson Station’s FGD and represents

favorable and proven technology—can effectively satisfy the flue gas

15
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conditions for the Wilson Umit 1 boiler. Fundamentally, Project 12
consists of recycling the Coleman Station FGD/absorber system by
moving it to the Wilson Station and rebuilding it utilizing a combination .
of existing parts a‘nd infrastructure and new equipment, including an
updated gypsum dewatering system and wastewater treatment
facilities. This project will achieve ongoing environmental compliance
at the Wilson Station, maximize the Station’s value and ensure the
continued availability of its baseload coal-fired generating capacity in a
reasonable and least-cost manner. The estimated capital cost for this
project is — (excluding capitalized interest), and ongoing
operations and maintenance (“O&M”) expenses are expected to be -
- annually.
PROJECT 13 - CLOSURE OF ASH PONDS. As the Commission is
aware, facilities utilized for the production of energy from coal produce
CCR, which generally consists of fly ash, bottom ash, boiler slag and
FGD material. The containment, maintenance and disposal of CCR
materials by Kentucky utilities are governed chiefly by the CCR Rule,
the ELG Rule, and KPDES discharge limitations and requirements.
o Project 13-1: Green Ash Pond Closure, WMB Pond, WWT
Systems. Project 13-1 is comprised of undertakings primarily
designed to ensure compliance with the CCR Rule and limitations

prescribed by the Green Station’s relevant KPDES permit. The

16
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Green Station’s existing ash pond will be closed by using a hybrid
approach of capping in place approximately 450,000 cubic yards of
the total 1,000,000 cubic yards of CCR material estimated to be in
the ash pond footprint by consolidating and covering it along
existing berms within the pond. The remaining 550,000 cubic yards
will be removed and relocated to the existing on-site permitted
special waste landfill. A new, lined WMB pond (totaling
approximately 17-acres in size) will be constructed in place of the
removed CCR material, and new chemical treatment equipment will
be installed at the WMB Pond to meet the expected KPDES
discharge requirements at the relevant outfall. Additionally, the
Green Station’s current WWT system will be modified to contain
maintenance activities by the addition of a new “thickener overflow”
pond in place of one of the coal pile runoff ponds. The estimated
capital cost for this project is _ (excluding capitalized
interest). The annual O&M expense resulting from this project is
estimated at approximately _, due primarily to chemical
consumption costs.

Project 13-2: Coleman Ash Ponds Closure. The Company’s
Coleman Station includes three coal ash ponds, designated as the
North Pond (approximately sixty (60) acres in size), the Sluice Pond

(approximately forty-nine (49) acres in size), and the South Pond

17
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(approximately ninety-four (94) acres in size). As discussed, while
the current CCR Rule does not presently require the closure of these
legacy ash ponds, Big Rivers expects that legal obligation to arise in
the near term; when it does, Big Rivers proposes to close these ponds
by capping them in place with a cover system, as outlined in the
CCR Rule. The estimated capital cost for this project is -
- (excluding capitalized interest); following completion of this
project, estimated O&M. expenses related to the closed ash ponds
are expected to be approximately - annually.

Project 13-3: HMP&L Station Two Ash Pond Closure. In light
of the retirement of the HMP&L Station Two generating units in
February of 2019, the CCR Rule requires the timely closure of the
ash pond located at that facility. Big Rivers proposes as Project 13-
3 to close the approximately 24-acre ash pond by capping it in place
with a cover system, as outlined in the CCR Rule. The total
estimated capital cost of Project 13-3 (excluding capitalized interest)
is _, of which Big Rivers’ projected share is _;
following completion of this project, estimated O&M expenses
related to the closed ash pond are expected to be approximately

B oonually, with - representing the projected share of

Big Rivers annually.
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PROJECT 14 - WILSON LANDFILL PHASE 1 FINAL COVER.
Project 14 concerns Phase 1 Qf the Wilson Station’s permitted special
waste landfill. While the 103-acre Phase 1 landfill stopped accepting
special waste in 2010, Big Rivers is required to monitor and maintain
the landfill to ensure compliance with regulations governing CCR
storage/disposal and groundwater protection. Project 14 includes the
construction of an engineered synthetic geo-membrane liner to serve as
the final cover system for the Phase 1 landfill. It is designed to mitigate
rain water penetration of the landfill into groundwater, thereby
advancing the goal of full compliance with corrective action
requirements of the CCR Rule. The estimated capital cost for this
project is _ (excluding capitalized interest). The annual
O&M expense resulting from this project is estimated at approximately
I

PROJECT 15 - GREEN LANDFILL PERIMETER DRAINAGE
SYSTEM. Project 15 concerns the Green Station’s CCR landfill. The
project is designed to reduce lithium levels in groundwater, and it
involves the construction of a perimeter drainage system to convey non-
groundwater seepage to a target manhole located on the northeastern

corner of the landfill. The project also includes the removal of coal ash

run-off from the sedimentation pond located to the south of the Green

Landfill. The estimated capital cost for this project totals _;

19
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however, similar to decommissioning costs associated with
Reid/HMP&L Station Two, the City of Henderson is expected to be
obligated for its proportional share of these costs, thereby reducing Big
Rivers’ projected financial responsib_ility to approximately —
Following project completion, O&M expenses associated with this
project are expected to be - annually, with Big Rivers’ share being
approximately - annually.

PROJECT 16 - CCR ENVIRONMENTAL COMPLIANCE. Project
16 includes a series of efforts undertaken .by Big Rivers to ensure
ongoing compliance with the CCR Rule at its coal—ﬁred generating
stations. These‘ projects include the installation of groundwater
monitoring wells, CCR pile containment measures, installation of
leachate collection and treatment systéms, and the development of
numerous engineering studies and technical analyses to comply with the
CCR Rule. These projects have been pursued in the usual course of Big
Rivérs’ business since 2015, and each is more fully detailed in the Direct
Testimony of Mr. Pullen, and specifically at Exhibit Pullen-3. The costs
of the undertakings which comprise Project 16 have been deferred by
Big Rivers as part of the CCR Regulatory Assets established in Case No.
2015-00333. These compliance costs are expected to total approximately

I (olowing the completion of ongoing projects later this

year.
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28.  Asstated, the projects included in Big Rivers’ proposed 2020 Plan reflect
reasonable and cost-effective measures necessary to ensure continued environmental
compliance at existing and former coal-fired generation facilities. To promote the
best interests of its Member-Owners and consistent with its obligations under law,
Big Rivers considered and evaluated reasonable alternatives to its 2020 Plan, most
notably with respect to Project 12 involving the Wilson Station’s FGD.

29. The Wilson Station lies at the heart of Big Rivers’ generation fleet. It is
a single-unit coal-fired 417 MW workhorse that has provided baseload energy for Big
Rivers’ Members and others for almost forty (40) years. Big Rivers has invested
significantly in the Wilson Station’s facilities and operations; for instance, the Wilson
Station is equipped with Selective Catalytic Reduction (SCR) technologies and its
closed cooling water system represents Best Available Control Technology (BACT).
Big Rivers’ investment in the Wilson Station has allowed it to enjoy economic sales
within MISO, high capacity factors, and low forced —outage rates, among other
benefits.

30. Unlike much of the plant’s other equipment and facilities, the Wilson
Station’s existing FGD is ineffective and at the end of its useful life. The FGD must
be addressed to ensure the Wilson Station’s future as a compliant, reliable,
competitive cornerstone of the Big Rivers generation fleet. Big Rivers has concluded
that utilizing the Coleman Station’s FGD at the Wilson Station (Project 12) presents

an excellent opportunity for cost-effective, long-term compliance.
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31. Asalternatives to Project 12, Big Rivers also examined in detail whether
other options for the Wilson Station’s FGD, including its continued operation as-is
and its replacement with a new FGD, presented favorable economic and operational
outcomes. The financial modeling conducted, which is further described in the Direct
Testimony of Mr. Paul Smith and particularly at Exhibit Smith-2, represents an
economic comparison of the estimated capital, fixed O&M and variable O&M for each
option. Based on this analysis, recycling the FGD/absorber system at Coleman
Station and moving it to the Wilson. Station proved to be the reasonable, least cost
option.

32. Big Rivers also thoroughly evaluated the reasonableness and cost-
effectiveness of the other projects that comprise its 2020 Plan. Though the CCR Rule
does not permit considerable latitude in deciding whether to address the
maintenance, storage and disposal of CCR, Big Rivers examined multiple avenues for
achieving compliance with applicable rules. At the Green Station, for example, Big
Rivers and its expert consultants examined both the complete closure of the ash pond
and the chosen hybrid approach to closure; by electing to pursue the latter method,

Big Rivers is expected to save approximately — in project costs.l?

Similarly, the final cover system selected for Phase 1 of the Wilson Landfill

17 The hybrid closure-in-place option was selected because it is the lower cost option that is
expected to meet compliance requirements. As the project proceeds, the Kentucky Division of Waste
Management will review these plans in detail and may require modifications, with which Big Rivers
will be required to comply. While the existing plan is based on internal and retained experts’ best
professional judgement and interpretation of the regulations at the time of this filing, Big Rivers seeks
the Commission’s permission to proceed with the ash pond closure method required by relevant state
and federal authorities.
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(Project 14) represents a significant savings compared to the other alternatives
considered. As further evidenced in the testimony and reports appended hereto, Big
Rivers conducted significant due diligence to ensure its 2020 Plan reflects only
reasonable, necessary expenditures that do not result in wasteful duplication of
facilities.

33. Big Rivers has committed significant internal and external expertise
and resourcés to examine the status quo and various possible avenues for present and
future environmental compliance. Based on these analyses, Big Rivers believes its
2020 Plan fully satisfies relevant requirements and represents the most prudent
course of action to address environmental compliance across the Compaﬁy’s coal-fired
generation portfolio.

Requests for Relief

34. Big Rivers believes each of the projects contained in its proposed 2020
Plan satisfies applicable law and precedent for cost recovery by environmental
surcharge, consistent with KRS 278.183. Big Rivers requests a CPCN for the |
construction activities planned as part of the 2020 Plan that require Commission pre-
approval, as well as the accounting and ratemaking treatment associated with the
2020 Plan as described herein and in the attached testimony.

Issuance of Certificate of Public Convenience and Necessity
35. Toobtain a CPCN pﬁrsuant to KRS 278.020, a utility must demonstrate

a need for the facilities it proposes to construct and an absence of wasteful
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duplication.!® These requirements ensure a utility avoids unreasonable or excessive
investments by, among other things, confirming the applicant has performed a
thorough review of available alternatives.1?

36. Big Rivers believes that two of the projects proposed for inclusion in the
2020 Plan, Projects 12 and 13, require the Commission’s preapproval through the
issuance of a CPCN prior to commencing construction.20 Each of these projects reflect
necessary efforts by Big Rivers to ensure continued compliance with federal, state,
and local environmental mandates addressing the consequences of production of
energy from coal. Project 12 employs cost-effective means to address deepening
deficiencies with the Wilson Station’s existing FGD which challenge the Station’s
continued environmental compliance and therefore threaten the future availability
of its valuable and reliable baseload generating capacity; further, Project 12 includes

the installation of updated dewatering technologies and WWT facilities that will

18 Kentucky Utilities Co. v. Pub. Serv. Comm’n, 2562 S.W.2d 885 (Ky. 1952).

19 Case No. 2005-00142, Joint Application of Louisville Gas and Electric Company and Kentucky
Utilities Company for a Certificate of Public Convenience and Necessity for the Construction of
Transmission Facilities in Jefferson, Bullitt, Meade, and Hardin Counties, Kentucky (Ky. P.S.C. Sept.
8, 2005).

20 With respect to Project 13-3 (concerning closure of the HMP&L Station Two ash pond), Big
Rivers believes, consistent with the Commission’s holding in Big Rivers’ earlier environmental
compliance plan case, that the activities proposed for execution at HMP&L Station Two do not require
prior approval from the Commission. See Case No. 2012-00063, n. 10, supra, at 19 (“Lastly, and
consistent with our ruling in Case No. 93-065, the Commission finds that Project 11 (installing
emission control monitors at Station Two) does not require a CPCN in light of the fact that Station
Two is wholly owned by the City of Henderson and is therefore exempt from the requirements of KRS
278.020(1).”) (internal citation omitted). While Big Rivers is obligated to pay its proportional share of
the costs of closure of the City of Henderson’s Station Two ash pond consistent with the parties’
agreement, the closure of the ash pond concerns property and facilities wholly owned by the City of
Henderson and is thus outside the scope of KRS 278.020. However, should the Commission find
Project 13-3 does require Commission preapproval, Big Rivers requests that it be granted.
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minimize landfilled waste and help ensure compliance with the EL.G Rule. Project
13 proposes to responsibly address the Company’s coal ash ponds and water
treatment facilities utilizing reasonable, least cost means, as well as responsibly
address‘ existing and future AROs and related regulatory assets. Neither of these
projects represents an “excessive investment in relation to efficiency” or “an
unnecessary multiplicity of physical properties[;]’?! rather, each project was
thoroughly investigated and selected following considerable due diligence to
determine the best option for Big Rivers and its Member-Owners.

37. With respect to Projects 14 and 15, which concern the installation of a
final cover system for Phase 1 of the Wilson Station’s landfill and a perimeter
drainage system andlother facilities at the Green Station’s landfill, respectively, Big
Rivers requests a finding from the Commission that no CPCN is required. Pursuant
to KRS 278.020(1)(a), Commission pre-approval is required before a utility may
“...begin the construction of any plant, equipment, property, 6r facility for furnishing
[utility service] to the public...” However, excepted from the CPCN requirement are
“[o]rdinary extensions of ‘existing systems in the usual course of business.”22
Commission regulation 807 KAR 5:001, Section 15(3), defines the exception as
follows:

A certificate of 'public convenience and necessity shall not be required

for extensions that do not create wasteful duplication of plant,

equipment, property, or facilities, or conflict with the existing

certificates or service of other utilities operating in the same area and
under the jurisdiction of the commission that are in the general or

21 Kentucky Utilities Co., supra, 252 S.W.2d at 891.

2 KRS 278.020(1)(@)(2).
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contiguous area in which the utility renders service, and that do not
involve sufficient capital outlay to materially affect the existing
financial condition of the utility involved, or will not result in increased
charges to its customers.

38. Project 14’s estimated capital cost of approximately _
represents a relatively insignificant porﬁon of Big Rivers’ net utility plant
(approximately -) and will not materially impact Big Rivers’ existing financial
condition. Likewise, Project 15’s total estimated cost of _ (of which Big
Rivers’ share has been calculated to be _), also represents a relatively
minor capital outlay for Big Rivers (approximately - of the cooperative’s net
utility plant) to address its existing facilities. These projects, themselves, will also
have a minor or negligible impact on the amounts collected each month through the
Environmental Surcharge, as evidenced by the Direct Testimony of Mr. John
Wolfram submitted herewith. For these reasons, Big Rivers is not required to obtain
a CPCN for Project 14 or Project 15 under KRS 278.020. However, should the
Commission find either or both of these projects does require Commission
preapproval under KRS 278.020, a CPCN is requested as necessary.

39. Pursuant to 807 KAR 5:001, Section 15(2)(a), the facts relied upon to
show that the proposed construction or extension is or will be required by public
convenience or necessity are set forth in this Application and in the exhibits hereto.
In support of this Application, Big Rivers submits testimony from the following:

e Mr. Michael T. Pullen, Vice President of Production for Big Rivers,
who provides testimony at Exhibit E addressing, among other things,

Big Rivers’ generation portfolio and strategic profile, the
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cooperative’s past and present efforts to comply with environmental
regulation, the due diligence undertaken to determine which projects
to ‘pursue and propose for inclusion in Big Rivers’ 2020 Plan, the
details of each Plan project, and how the 2020 Plan will position Big
Rivers for continued success;

Mr. Paul G. Smith, Chief Financial Officer for Big Rivers, who
provides testimony at Exhibit F addressing, among other things, the
capital and O&M costs of the 2020 Plan, Big Rivers’ plans for
financing the 2020 Plan costs, and accounting and financial aspects
of the 2020 Plan, including testimony related to the settlement of
relevant AROs/regulatory assets by environmental surcharge
recovery;

Mzr. Michael T. Hoydick, Director of Technology & Sales for Amec
Foster Wheeler Industrial Power Company, Inc. (‘“AFWIPC”), who
provides testimony at Exhibit G addressing, among other things,
AFWIPC’s role in the development and proposed pursuit by Big
Rivers of Project 12, involving the retrofit and upgrade of Wilson
Station’s existing FGD system utilizing, in part, equipment from Big
Rivers’ idled Coleman Station;

Mr. Samuel E. Yoder, P.E., Energy Division Project Manager at
Burns & McDonnell Engineering Company, Inc. (“Burns &

McDonnell”), who provides testimony at Exhibit H describing the
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detailed investigation and analysié undertaken by his firm with
respect to Project 13, involving Green Station’s ash pond and WWT
systems, Coleman Station’s ash ponds, and HMP&L Station Two’s
ash pond; and

e Mr. John Wolfram, Principal with Catalyst Consulting LLC, who
provides testimony at Exhibit I addressing, among other things, the
estimated cost and rate impact of the proposed 2020 Plan, the
environmental surcharge tariff, and the monthly reporting form
amendments that are necessary to reflect the 2020 Plan.

40.  Pursuant to 807 KAR 5:001, Section 15(2)(b), Big Rivers states that it is
in the process of obtaining all environmental permits and approvals necessary for the
proposed projects, which permits and approvals are more fully detailed in the
testimony of Mr. Pullen.

41. Pursuant to 807 KAR 5:001, Section 15(2)(c), a full description of the
proposed location, route, or routes of each proposed project is contained in the
testimonies of Mr. Pullen, Mr. Hoydick, and Mr. Yoder, and also reflected in the maps
attached as Exhibit D hereto and incorporated herein by reference. A description of
the manner of construction of each project is also set forth fully in testimony, with
specific detail contained in the reports sponsored by Mr. Hoydick and Mr. Yoder.
There are no public utilities, corporations or persons with whom the proposed

construction or extension is likely to compete.
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42. Pursuant to 807 KAR 5:001, Section 15(2)(d), Big Rivers is providing
herewith hardcopy and electronic versions of: (i) maps to suitable scale showing the
location or route of the proposed construction or extension, as well as the location to
scale of like facilities owned by others located anywhere within the map area with
adequate identification as to the ownership of the other facilities (see Exhibit D); and
(i1) plans and specifications and drawings of the proposed plant, equipment, and
facilities (see Direct Testimonies of Mr. Pullen, Mr. Hoydick, and Mr. Yoder, and
specifically the reports appended thereto).

43. Pursuant to 807 KAR 5:001, Section 15(2)(e), Big Rivers states that it
intends to finance the costs of the 2020 Plan utilizing general cash reserves and
working capital, to the extent possible, and to externally finance the capital costs
proposed in this application with a long-term loan(s) from the RUS. If such a loan(s)
is not available, Big Rivers expects to pursue financing from financial institutions,
including the National Rural Utilities Cooperative Finance Corporation (“CFC”),
which have expressed an interest in managing Big Rivers’ access to capital markets
via a private placement or a public offering. As necessary under KRS 278.300, Big
Rivers will seek approval of financing related to the 2020 Plan costs in a subsequent
proceeding. Further discussion of the financing related td the 2020 Plan is provided
in the testimony of Mr. Smith.

44.  Pursuant to 807 KAR 5:001, Section 15(2)(f), Big Rivers describes each
project’s impact to annual costs of operation in this Application and in the testimony

of Mr. Pullen and Mr. Smith.
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Approval of the 2020 Plan and Revised Environmental Surcharge

45. KRS 278.183, commonly known as the Environmental Surcharge
Statute, provides at section (1) that a utility “shall be entitled to the current recovery
of its costs of complying with . . . those federal, state, or local environmental
requirements which apply to coél combustionvwastes and by-products from facilities
utilized for production of energy from coél. ...7 This cost recovery mechanism is only
available following the submission “to the commission [of] a plan, including any
application required by KRS 278.020(1), for complying with the applicable
environmental rgquirements. ...”23 The Commission must, inter alia, “[cJonsider and
approve the plan and rate surcharge if the commission finds the plan and rate
surcharge reasonable and cost-effective for compliance. . . .”24

46. Big Rivers’ 2020 Environmental Compliance Plan includes five primary
Projects and a number of identified sub-projects, each reflecting a reasonable and
cost-effective approach to satisfying environmental obligations imposed upon
facilities utilized for production of energy from coal. The total estimated capital costs
and O&M expenses associated with the 2020 Plan projects are reflected in the 2020
Environmental Compliance Plan Summary attached hereto as Exhibit C. Additional
detail with respect to the 2020 Plan costs and Big Rivers’ proposed recovery of same
1s provided throughout this Application and the testimonies submitted herewith,

particularly those sponsored by Mr. Smith and Mr. Wolfram.

2 KRS 278.183(2).

“d.
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47. Further pursuant to KRS 278.183, Big Rivers seeks to continue to
recover through its environmental surcharge “a reasonable return on construction
and other capital expenditures” included in its environmental rate base under its
environmental surcharge tariff. Big Rivers proposes to calculate this return in the
same manner as it does with respect to the 2012 Plan—apply a Times Interest Eamed
Ratio (“TTER”) of 1.24 to its current weighted average cost of debt, calculated each
month based on its actual outstanding long-term debt and related interest expense
during the month.

48. Big Rivers proposes to include within the costs of its 2020 Plan the
professional, consultant, and related expenses incurred to evaluate and pursue the
compliance projects described in this Application (following the establishment of a
regulatory asset and amortization of those costs, as described below). Further detail
regarding the due diligence, environmental, engineering, accounting, reporting, and
rate considerations relevant to Big Rivers’ 2020 Plan is contained throughout this
Application and the testimonies submitted herewith.

49.  Finally, although Big Rivers does not seek to revise its environmental
surcharge tariff in connection with the relief sought, Big Rivers does request the
Commission's approval to appropriately revise its ESM monthly environmental
surcharge reporting forms following the Commission’s decision in this matter. The
proposed forms reflecting the relief requested by Big Rivers are attached to the Direct

Testimony of Mr. Wolfram as Exhibit Wolfram-4.
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Approval of Accounting Practices/Treatment and Related Relief
Project 13-1 and Project 13-3

50. The completion by Big Rivers of Project 13-1 and Project 13-3, which
involve the closure of the ash ponds at Green Station and HMP&L’s Station Two,
respectively, will serve to settle certain earlier-recognized AROs concerning those
facilities. As of December 31, 2019, Big Rivers’ ARO liability balances were
approximately $25.3 million for the Green ash pond and $9.4 million for its share of
the Reid/Station Two ash pond, which reflect the present values of the estimated
future cash flows required to close the ash ponds per the updated cost studies
prepared by Burns & McDonnell. Under applicable accounting rules, the precise
amount of the ARO will be determined as Big Rivers expends funds toward the ash
pond closures.

51. As mentioned, this Commission previously approved Big Rivers’
establishment of regulatory assets for the income statement impacts (including gains,
losses, depreciation and accretion expense) resulting from AROs related to the Green
Station ash pond and HMP&L Station Two ash pond for 2015 and subsequent years.25
In order to match ESM revenue with expense, Big Rivers proposes to recover the costs
of ash pond closure reflected in Project 13-1 and Project 13-3 through non-levelized
amortization of the actual ash pond closure spending;to-date allocable over a rolling

10-year period. This method ensures that cost recovery through the ESM is based on

25 Application of Big Rivers Electric Corporation for Authority to Establish Regulatory Assets for
Expenses Related to the Coal Combustion Residuals Rule (Ky. P.S.C. Jan. 5, 2016).
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actual project spending while also allowing Big Rivers to match its amortization
expense with ESM revenue.
Project 13-2

52. Concerning Project 13-2, Big Rivers expects to recognize an ARO
liability with respect to the Coleman Station ash ponds upon expansion of the
published CCR Rule to include legacy ponds. The RUS USoA requires the asset
retirement cost to be depreciated over the useful life of the related asset that gives
rise to the obligation. Moreover, Financial Accounting Standards Board Accounting
Standards Codification 14 (“ASC”) Topic 410-20, Asset Retirement Obligations,
likewise requires AROs to be recognized at fair value when incurred and capitalized
as part of the related long-lived asset. The liability is accreted to its present value
each period, and the capitalized cost is depreciated over the useful life of the related
asset. When the asset is retired, the entity settles the obligation for its recorded
amount or incurs a gain or loss.

53. In light of the foregoing, Big Rivers expects to record depreciation
expense for the ARO-related assets and accretion expense for the ARO-related
liabilities each month following initial recognition of the Coleman Station ash ponds
ARQO, just as it has done with respect to the Green and Reid/Station Two ash ponds.
As with the AROs for the green and Reid/Station Two ash ponds, mandated
accounting treatment would force Big Rivers’ financial statements to experience a
mismatch of revenues and expenses during the period in which it is recognizing ARO-

related expenses but not yet collecting revenue through rates. To avoid this outcome,
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and consistent with the Commission’s treatment of the same issue for the Green and
Reid/Station Two ash pond AROs, Big Rivers requests authority to establish
regulatory assets (the “Coleman ARO Regulatory Asset”) for the ARO-related
depreciation expense and accretion expense, respectively, immediately upon the
impending recognition of the ARO related to the Coleman ash ponds. Big Rivers also
requests that it be permitted to record as part of the regulatory assets any prospective -
adjustments to the amounts for ARO-related depreciation and accretion expense
associated with the ARO balances, as changes to the underlying cost estimates and
timing will impact these amounts. ’This treatment will appropriately defer
recognition of these ARO expenses until recovery of the actual costs through the ESM.
When Project 13-2 commences and costs begin to be incurred, Big Rivers requests
authority to recover as an expense through its ESM the amortization of the Coleman
Station actual spend-to-date over a rolling 10-year period in the same manner as
requested with respect to the Green Station and Reid/Station Two.

54. The authority of the Commission to allow wutilities to establish
regulatory assets arises under the Commission’s plenary authority to regulate
utilities under KRS 278.040 and the Commission’s authority to establish a system of
accounts for utilities under KRS 278.220. The Commission has historically approved
regulatory assets where a utility has incurred (1) an extraordinary, nonrecurring
expense which could not have reasonably been anticipated or included in the utility's
planning; (2) an expense resulting from a statutory or administrative directive; (3) an

expense in relation to an industry-sponsored initiative; or (4) an extraordinary or
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nonrecurring expense that over time will result in a saving that fully offsets the cost.26
Big Rivers’ request to establish the Coleman Station ARO Regulatory Asset falls
under the second category, as the ARO-related depreciation and accretion expenses
will result from the directives of the CCR Final Rule and the accounting requirements
of the RUS USoA and ASC Topic 410-20..
Project 16

55. With respect to Project 16, Big Rivers proposes to amortize the entire
balance of the CCR Regulatory Assets over a fixed, 10-year period. As discussed in
the testimony of Mr. Smith, this balanced approach is designed to minimize impact
to ratepayers’ bills while allowing the Company to gradually recover costs it has
necessarily and prudently incurred for environmental compliance.

2020 Plan Preparation Expenses

56. Finally, Big Rivers has incurred costs in developing this Application,
and it will incur additional costs to prosecute this case. These costs primarily stem
from the retention of experts in the legal, regulatory, and engineering professions. In
particular, the costs include Big Rivers’ attorney and consultant fees, along with the
fees of the engineering consultants that were retained to evaluate the compliance
options available to Big Rivers. These costs are significant relative to the level of
outside services costs built into Big Rivers’ base rates. However, they are necessary

and prudent, and Big Rivers should have the opportunity to recover them consistent

% Case No. 2008-00436, Application of East Kentucky Power Cooperative, Inc. for an Order Approving
Accounting Practices to Establish a Regulatory Asset Related to Certain Replacement Power Costs
Resulting from Generation Forced Outages (Ky. PSC Dec. 23, 2008), at 4. '
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with KRS 278.183. As such, Big Rivers requests that the Commission grant it the
authority to establish a regulatory asset for its actual costs (and accruals for
estimated amounts until actual costs can be determined) associated with this case, to
amortize those costs over three years, and to recover those costs through the
environmental surcharge. This is consistent with the method proposed and approved
for recovery of costs related to Big Rivers’ 2012 Plan.2” If the Commission does not
authorize the recovery of all of the relevant costs through the environmental
surcharge, Big Rivers alternatively requests that the Commission grant Big Rivers
the authority to establish a regulatory asset to defer the costs for possible recovery if
approved by the Commission in a future proceeding.
Conclusion

57. As the Commission is aware, Big Rivers and other generation and
transmission utilities face significant statutory and regulatory requirements as a
consequence of producing energy from coal in Kentucky. Big Rivers and its teams of
retained experts have committed significant time and resources to evaluating and
planning the reasonable, cost-effective strategies reflected in the 2020 Plan, and the
costs of each project at issue are appropriate for recovery through the Company’s
environmental surcharge. Based on the facts as reflected in this Application and its
exhibits, Big Rivers requests that the Commission approve the 2020 Plan and grant

the associated relief requested herein.

27 See fn. 9, supra.
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WHEREFORE, Big Rivers requests an Order from the Commission:

1. Approving Big Rivers’ 2020 Plan and proposed changes to its

environmental surcharge billing and monthly reporting forms;

. Authorizing Big Rivers’ recovery of the costs associated with the 2020

Plan through Big Rivers’ environmental surcharge;

. Issuing Big Rivers a CPCN for Projects 12 and 13 of the 2020 Plan;

. Finding that Projects 14 and 15 of the 2020 Plan do not require a CPCN

or, alternatively, issuing a CPCN for the projects;

. Authorizing Big Rivers, upon the revision of the CCR Rule to include

legacy ash ponds and the recognition by Big Rivers of the Coleman

Station ash pond AROQO, to establish the Coleman ARO Regulatory Asset;

. Authorizing the amortization through the environmental surcharge of

the Green ARO Regulatory Asset, Reid/Station Two ARO Regulatory

Asset, and Coleman ARO Regulatory Asset;

. Authorizing the amortization through the environmental surcharge of

CCR Regulatory Assets (Project 16);

. Authorizing the establishment and amortization of a regulatory asset

reflecting Big Rivers’ costs of preparing and prosecuting this case; and

. Granting Big Rivers all other relief to which it may appear entitled.
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This 7th day of February, 2020.

Respectfully submitted,

BIG RIVERS ELECTRIC CORPORATION

B

Tyson Kamuf <5

201 Third Street, P.O. Box 24

Henderson, Kentucky 42419-0024

Phone: (270) 827-2561 Fax: (270) 844-6417
Email: tyson.kamuf@bigrivers.com

DINSMORE & SHOHL LLP

Edward T. Depp

R. Brooks Herrick

101 South Fifth Street, Suite 2500
Louisville, Kentucky 40202

E-mail: tip.depp@dinsmore.com

E-mail: brooks.herrick@dinsmore.com
Phone: (502) 581-8000 Fax: (502) 585-2207

M. Evan Buckley

100 West Main Street, Suite 900

Lexington, Kentucky 40507

E-mail: evan.buckley@dinsmore.com
Phone: (859) 425-1000 Fax: (859) 425-1099

Counsel to Big Rivers Electric Corporation
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR APPROVAL OF ITS 2020 ENVIRONMENTAL COMPLIANCE PLAN,

AUTHORITY TO RECOVER COSTS THROUGH A REVISED

ENVIRONMENTAL SURCHARGE AND TARIFF,
THE ISSUANCE OF A CERTIFICATE OF PUBLIC CONVENIENCE AND
NECESSITY FOR CERTAIN PROJECTS,
AND APPROPRIATE ACCOUNTING AND OTHER RELIEF
CASE NO. 2019-00435

VERIFICATION

I, Michael T. (“Mike”) Pullen, Vice President, Production for Big Rivers Electric
Corporation, hereby state that I have read the foregoing Application and that the

statements contamed therein are true and correct to the best of my knowledge and
belief, on this the Z day of February, 2020.

e Y

Michael T. (“Mike”) Pullen
Vice President, Production

Big Rivers Electric Corporation

COMMONWEALTH OF KENTUCKY )
COUNTY OF HENDERSON )

SUBSCRIBED AND SWORN TO before me by Michael T. (“Mike”) Pullen on
this the day of February, 2020.

MQW

Notary Public, Kentuckyﬁtate at Large
My Commission Expires @cﬁ))aq 3( 2020




Legal Counsel.
RECEIVED

& A
DINSMORE & SHOHL e A il
DI NSMOore 101 S e st sy g o
PUBLIC SERVICE
Edward T. De
(5()2?540-234?7p(dirccl) ~(502) SZQQMMISS‘ON

tip.depp/@dinsmore.com

December 2, 2019

Via Hand Delivery

Gwen R. Pinson

Executive Director

Kentucky Public Service Commission
P.O. Box 615

211 Sower Boulevard

Frankfort. KY 40602

Re: Big Rivers Electric Corporation / 2020 Environmental Compliance Plan
Case No. 2019-00 435 - Notice of Intent

Dear Ms. Pinson:

On behalf of Big Rivers Electric Corporation (“Big Rivers”). please accept this letter as
notice, pursuant to KRS 278.183(2), of the cooperative’s intent to file. on or after January 2, 2020, an
Application seeking approval of its 2020 Environmental Compliance Plan (“2020 Plan™). The
Application will further request, among other things, the authority to recover costs associated with
the 2020 Plan through a revised Environmental Surcharge and Tariff. the issuance of a Certificate of
Public Convenience and Necessity for certain projects comprising the 2020 Plan, and appropriate
accounting and other relief.

A copy of this notice has been sent via mail or e-mail to the individuals identified on the
attached scrvice list. Big Rivers respectfully requests that the following individuals be included
on the Commission’s service list in this proceeding:

Edward T. Depp Tyson Kamuf

R. Brooks Herrick Roger Hickman

M. Evan Buckley Big Rivers Electric Corporation
Dinsmore & Shohl LLP tyson.kamuf(@bigrivers.com

tip.depp@dinsmore.com roger.hickman@bigrivers.com

brooks.herrick@dinsmore.com
evan.bucklev@dinsmore.com

Application Exhibit A
Case No. 2019-00435
Page 1 of 3



Gwen R. Pinson
December 2, 2019
Page 2

Thank you, and please call if you have any questions.

Respectfully submitted,

DINSMORE & SHOHL LL

>

Edward T. Depp

Application Exhibit A
Case No. 2019-00435

DINSMORE & SHOHL ue - LEGAL COUNSEL - www.dinsmore.(opage 2 Of 3



SERVICE LIST

Office of the Attorney General
Utility Rate Intervention Division
700 Capital Avenue

Suite 20

Frankfort, KY 40601-8204

Jeff Hohn, CEO

Kenergy Corp.

3111 Fairview Drive

P.O. Box 1389

Owensboro, KY 42302-1389

J. Christopher Hopgood, Esq.
Dorsey, Gray, Norment &
Hopgood

318 Second Street

Paducah, KY 42002-0929

Greg Grissom

President & CEO
Jackson Purchase Energy
Corporation

2900 Irvin Cobb Drive
P.O. Box 4030

Paducah, KY 42002-4030

Rick Walter, Esq.

Boehl Stopher & Graves LLP
410 Broadway Street
Paducah, KY 42001

Marty Littrell

President & CEO

Meade County R.E.C.C.

1351 Highway 79

P.O. Box 489

Brandenburg, K'Y 40108-0489

Tom Brite, Esq.

Brite & Hopkins PLLC

107 South Main Street
Hardinsburg, Kentucky 40143

Application Exhibit A
e No. 2019-00435
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- COMMONWEALTH OF KENTUCKY
BEFORE THE PUBLIC SERVICE COMMISSION

|

In the Matter of:

APPLICATION OF BIG RIVERS ELECTRIC
CORPORATION FOR APPROVAL OF ITS 2020
ENVIRONMENTAL COMPLIANCE PLAN,
AUTHORITY TO RECOVER COSTS THROUGH A Case No
REVISED ENVIRONMENTAL SURCHARGE AND 92019-00 43' 5

TARIFF, THE ISSUANCE OF A CERTIFICATE OF
PUBLIC CONVENIENCE AND NECESSITY FOR
CERTAIN PROJECTS, AND APPROPRIATE
ACCOUNTING AND OTHER RELIEF

S N N e N ot e e/

CERTIFICATE OF NOTICE TO THE PUBLIC

To the Public Service Commission, Frankfort, Ky.

Pursuant to the Rules Governing Tariffs (effective June 2, 1982), 1 hereby’
certify that I, Roger D. Hickman, Regulatory Affairs Manager for Big Rivers
Electric Corporation (the “Company”), a utility furnishing Wholesale elec_:tric service
within the Commonwealth of Kentucky, which on the 7tt day of February, 2020,
filed with the Kentucky Public Service Commission an application seeking approval
of the Company’s 2020 Environmental Compliance Plan and Iproposed changes to
the billing forms the Company uses to calculate the rates it charges tlirough its
Environmental Surcharge tariff rider. The addition of the 2020 Plan will impact

the amount of the rates charged under Big Rivers’ Environmental Surcharge tariff.
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I further certify that notice to the public of the filing of the Company’s application
has been given in all respects as required by Section 8 of 807 KAR 5:011, as follows:
On the 7th day of February, 2020, the attached notice was posted at the

Company’s place of business, 201 Third Street, Henderson, Kentucky 42420, and

will be kept open to public inspection in conformity with the requirements of
Section 8 of 807 KAR 5:011.

On the 7th day of February, 2020, the attached notice, and a hyperlink to the
location on the Public Service Commission’s web site where the tariff filing will be available,

were posted on the Company’s website, www.bigrivers.com, and will remain posted

in conformity with the requirements of Section 8 of 807 KAR 5:011.
On the 7th day of February, 2020, the attached typewritten notice was mailed

to each of the three customers of the Company.
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Given under my hand this the 7th day of February, 2020.

K M) Yeckmar_

Roger D. Hickman
Regulatory Affairs Manager

Big Rivers Electric Corporation

COMMONWEALTH OF KENTUCKY )

COUNTY OF HENDERSON

)

SUBSCRIBED AND SWORN TO before me by Roger D. Hickman as
Regulatory Affairs Manager for Big Rivers Electric Corporation on this the

day of January, 2020.

%Mb[a

Notary Public, Kentucky Stéte at Large

My Commission Expires ( ) fZS ¢ 320720




201 Third Street
P.O. Box 24

® ® . ;
rS Henderson KY 42419-0024
1 270-827-2561

yww.bigrivers.com

February 7, 2020

Mr. Gregory H. Grissom

President and CEO

Jackson Purchase Energy Corporation
2900 Irvin Cobb Drive, P. 0. Box 4030
Paducah, KY 42002-4030

Mr. Jeffrey A. Hohn

President and CEO

Kenergy Corp.

3111 Fairview Drive, P. 0. Box 1389
Owensboro, KY 42302-1389

Mr. Martin W. Littrel
President and CEO

Meade County RECC

1351 Hwy. 79, P. 0. Box 489
Brandenburg, KY 40108-0489

Re: In the Matter of: Application of Big Rivers Electric Corporation
for Approval of its 2020 Environmental Compliance Plan,
Authority to Recover Costs through a Revised Environmental
Surcharge and Tariff, the Issuance of a Certificate of Public
Convenience and Necessity for Certain Projects, and
Appropriate Accounting and Other Relief, Kentucky Public
Service Commaission Case No. 2019-00435

Gentlemen:

Big Rivers Electric Corporation (“Big Rivers”) hereby provides notice that, on
this date, it has filed with the Kentucky Public Service Commission in the
above-referenced matter an application for approval of its 2020 plan for
additional projects needed to comply with the federal Clean Air Act as
amended and those federal, state, or local environmental requirements which
apply to coal combustion wastes and by-products from facilities utilized for
production of energy from coal (the “2020 Plan”).

Big Rivers’ application to the Public Service Commission also includes (i) a
request for approval of revisions to the forms Big Rivers uses to calculate
the rates charged through its Environmental Surcharge tariff to allow Big
Rivers to recover the capital and operating costs associated with the 2020
Plan, (i1) a request that the Public Service Commission grant Big Rivers a
certificate of public convenience and necessity for certain of the projects

ecycled paper
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February 7, 2020

Mr. Gregory H. Grissom
Mr. Jeffrey A. Hohn
Mr. Martin W. Littrel

Page 2

included in the 2020 Plan, and (ii1) a request for approval of the accounting
and ratemaking treatment associated with the 2020 Plan.

A copy of the application, which includes the 2020 Plan and the revised
Environmental Surcharge monthly reporting forms, is enclosed. Big Rivers
proposes that the revised monthly reporting forms become effective upon the
Public Service Commission’s issuance of a final order in Case No. 2019-00435.
Big Rivers is not proposing any changes to its current Environmental
Surcharge tariff, but the addition of the 2020 Plan will impact the amount
charged through its Environmental Surcharge tariff. The estimated
incremental impact per customer class, in both dollars and as a percent,
resulting from the addition of the 2020 Plan is shown on the enclosed
schedule.

A person may examine Big Rivers’ application at the Public Service
Commission’s offices located at 211 Sower Boulevard, Frankfort, Kentucky,
Monday through Friday, 8:00 a.m. to 4:30 p.m., or through the Commaission’s
web site at http:/psc.ky.gov. Comments regarding the filing may be
submitted to the Public Service Commission through its web site or by mail
to Public Service Commission, Post Office Box 615, Frankfort, Kentucky
40602.

The rates contained in this notice are the rates proposed by Big Rivers but
that the Public Service Commission may order rates to be charged that differ
from the proposed rates contained in this notice. A person may submit a
timely written request for intervention to the Public Service Commission,
Post Office Box 615, Frankfort, Kentucky 40602, establishing the grounds for
the request including the status and interest of the party. If the Commission
does not receive a written request for intervention within thirty (30) days of
the initial mailing of this notice, the Commission may take final action on the
filing.

Sincerely yours,
J—

(N ;
Tyson Kamuf
Corporate Attorney

Enclosures

cc: Hon. Mark David Goss
Hon. J. Christopher Hopgood
Hon. Thomas C. Brite



Rate Class

Rurals RDS
Large Industrials LIC

Big Rivers Electric Corporation
2020 Environmental Compliance Plan

Estimated Member Billing Impact

2019 2019 2019
Annual Annual Annual
Usage Billings Rate
MWH $ $/MWH

2,261,069 $195,139,886 86.30
946,070  $61,139,947 64.63

Case No. 2019-00435
Exhibit Woflram-5
Direct Testimony of John Wolfram
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2023
Incr
Rate

$/MWH

2.09
1.58

New
Rate

/MWH

New
Billings
$

88.40 $199,868,449

66.20

$62,631,580

Annual
Increase

$

$4,728,562
$1,491,633

Annual
Increase
%

2.42%
2.44%

Monthly
Usage
MWH

188,422
78,839

Monthly
Increase

$

$394,047
$124,303

Monthly
Increase
%

2.42%
2.44%



Big Rivers Electric Corporation

Case No. 2019-00435

2020 Environmental Compliance Plan

Projected j
Project Primary Control Primary Projected (I;(:;J}fi(’}c:i P;(l)ljzf::ld
s Plant Environmental Permit . 1
Number | Pollutant(s) Facility Regulation Completion Cost O&M
($ Million) ($ Million)
Wilson
Gl e, |, e Bt
© as Cross State Air “Uo modihcation

Desulfurization . (Authority to Construct

(FGD / Scrubber) Pollution Rule and Operat

12 SO,/ ELG with Coleman / (CSAPR); Wet FGD ("WEGD"), 2022
i Dewatering and Wilson Effluent Col ’
Wastewagter Limitations Titleo‘fllil::mit
Treatment G?‘l;z]ér,}; S V-08-019 modification
(WWT) (Remove Scrubber
from Permit)
Coal Combustion
Ash Pond Closure, R ggi{f})u;fle_ Kentucky Pollutant
181 | CCR/ELG |  goorond Green Eifluent e o 2027
Treatment Iézll:;t;:::: Permit KY0001929
(“ELG”)
KPDES
13-2 CCR Ash Pond Closures Coleman CCR Rule Permit KY0001937 2029
Reid/
13-3 CCR Ash Pond Closure® HMP&L CCR Rule KP DES 2024
. Permit KY0001929
Station Two

Application Exhibit C

Case No. 2019-00435

Page 1 of 2




Big Rivers Electric Corporation

Case No. 2019-00435

2020 Environmental Compliance Plan

Primar Projected Projected
Project Primary Control Plant Environmeyn ¢al Permit Projected Capital Annual
Number | Pollutant(s) Facility Regulation Completion Cost! 0&M .
gu ($ Million) | ($ Million)
Phase 1 Landfill . Solid Waste
14 CCR Final Cover Wilson CCR Rule Permit SW09200004 2021
Landfill Permiter CCR Rule; Solid Waste Permit
15 CCR/ELG Drainage System? Green ELG SW11700007 2020
. KPDES
Wilson .
i Permit KY0001929;
CCR R t ’
16 CCR N egt“f; ory Roia L CCR Rule Solid Waste 2020 PR
ssets Station Torn Permits SW11700007, ppricabie
akon W SW09200004
$ 232.34 8.676

Application Exhibit C

! Capital costs exclude capitalized interest.
% Costs exclude HMP&L share of capital and O&M.
8 Total costs deferred through CCR Regulatory Assets, which Big Rivers proposes to amortize over 10 years, are projected to total approximately _

Case No. 2019-00435
Page 2 of 2
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DIRECT TESTIMONY
OF

MICHAEL T. PULLEN

INTRODUCTION

Please state your name, business address and occupation.
My name is Michael T. Pullen. My business address is 201 Third Street,
Henderson, Kentucky 42420. I am the Vice President of Production for Big

Rivers Electric Corporation (“Big Rivers” or the “Company”).

Please summarize your education and professional experience.

I graduated from the University of Mississippi in 1985 with a Bachelor of
Science in Electrical Engineering and Murray State University in 2005 with a
Masters of Business Administration. I am a registered Professional Engineer
in the Commonwealth of Kentucky. I worked at Electric Energy, Inc. from
1990 to 2014. I served in a variety of engineering, maintenance, and operation
roles including Group Supervisor Maintenance; Manager Systems-Dispatch;
Manager, Generation; and Director, Operations. I also was employed by
Ameren Illinois from 2014 to 2015 and served in substation construction

management. I assumed my current role with Big Rivers in February 2015.

Application Exhibit E

Case No. 2019-00435

Direct Testimony of Michael T. Pullen
Page 1 of 57
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Please summarize your duties at Big Rivers.

As the Vice President of Production for Big Rivers, I direct all activities related
to the operation and maintenance of the cooperative’s coal and gas-fired
generating facilities, including fuel procurement and management, power

station engineering and construction, and environmental compliance.

Have you previously testified before the Kentucky Public Service
Commission (“Commission™)?

Yes. I provided written and oral testimony in Case No. 2016-00278, in which
Big Rivers sought and obtained an Order from the Commission declaring that
Big Rivers was not responsible for certain costs associated with the operation
of Henderson Municipal Power and Light’'s “‘HMP&L”) William L. Newman
Station Two facility “HMP&L Station Two”). I also responded to requests for
information in Case No. 2018-00146, in which Big Rivers sought and obtained,

among other things, an Order from the Commission confirming that certain

contracts between Big Rivers and the City of Henderson/HMP&L (the “Station

Two Contracts”) had terminated.!

L In the Matter of: Notice of Termination of Contracts and Application of Big Rivers Electric

Corporation for a Declaratory Order and for Authority to Establish a Regulatory Asset (Ky. P.S.C. Aug.

29, 2018);

Application Exhibit E

Case No. 2019-00435

Direct Testimony of Michael T. Pullen
Page 2 of 57
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What is the purpose of your testimony in this proceeding?

The purpose of my testimony is first to provide an overview of Big Rivers’
generation portfolio and strategic profile, as well as the cooperative’s past and
present efforts to comply with environmental regulation. I will describe the
due diligence undertaken to determine which projects to pursue and propose
for inclusion in Big Rivers’ 2020 Environmental Compliance Plan (2020
Plan”), the details of each proposed project and subproject, and how the 2020

Plan will position Big Rivers for continued compliance and success.

Please identify the other witnesses that will testify on behalf of Big
Rivers and the areas each testimony will address.
In addition to my testimony, Big Rivers presents testimony of the following
witnesses:
e Mzr. Paul G. Smith, Chief Financial Officer for Big Rivers, who provides
detailed discussion of the accounting and financial aspects of the 2020
Plan, including matters related to existing and proposed regulatory
assets and the prudent recovery of relevant costs through Big Rivers’
Environmental Surcharge Mechanism (“ESM”);
e Mr. Michael T. Hoydick, Director of Technology & Sales for Amec Foster
Wheeler Industrial Power Company, Inc. (‘“AFWIPC”), who provides

testimony addressing, among other things, the Cost Study his firm

Application Exhibit E

Case No. 2019-00435

Direct Testimony of Michael T. Pullen
Page 3 of 57
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prepared for the design, supply, and installation of new and repurposed
Flue Gas Desulfurization (“FGD”) and associated dewatering and
wastewater treatment (“WWT”) systems at Big Rivers’ D.B. Wilson
Station (“Wilson Station”);

Mr. Samuel E. Yoder, P.E., Energy Division Project Manager at Burns
& McDonnell Engineering Company, Inc. (“Burns & McDonnell”), who
provides testimony describing the detailed investigation and analysis
undertaken by his firm with respect to environmental compliance efforts
at Big Rivers’ Kenneth C. Coleman Station (“Coleman Station”), as well
as at the Sebree Station, which includes Big Rivers’ Robert A. Reid
Station (“Reid Station”), Robert D. Green Station (“Green Station”), and
Henderson Municipal Power and Light's (‘HMP&L”) William L.
Newman Station Two facility (“HMP&L Station Two”); and

Mzr. John Wolfram, principal with Catalyst Consulting LLC, who
provides testimony addressing, among other things, the estimated cost
and rate impact of the proposed 2020 Plan, the tariff, and reporting form

amendments that are necessary to reflect the 2020 Plan.

t

Are you sponsoring any exhibits?

Yes, I am sponsoring the following exhibits:

Exhibit Pullen-1: Professional Summary

Application Exhibit E

Case No. 2019-006435

Direct Testimony of Michael T. Pullen
Page 4 of 57
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II.

e Ixhibit Pullen-2: Project 12 Alternative Detail Documentation
(prepared by Synthetic Materials, LL.C (“Synmat”))

e Exhibit Pullen-3: Project 14 Alternatives Analysis and Cost Summary

e Exhibit Pullen-4: Project 15 Detail Documentation (prepared by
AECOM Techniéal Servicesl, Inc.)

¢ Exhibit Pullen-5: Project 16 Detail Documentation

BACKGROUND

Please provide an overview of the Big Rivers’ system and the business
it conducts.

Big Rivers is a rural electric generation and transmission cooperative
established under KRS Chapter 279 and headquartered in Henderson,
Kentucky. Big Rivers owns, operates and maintains electric generation and
transmission facilities, and it also purchases, transmits, and sells electricity at
wholesale. It exists for the principal purpose of providing the wholesale
electricity requirements of its three distribution cooperative Member-Owners:
Jackson Purchase Energy Corporation (“JPEC”), Kenergy Corp. (“Kenergy”),
and Meade County Rural Electric Cooperative Corporation (“MCRECC”)
(collectively, the “Members” or “Member-Owners”). The Members, in turn,
provide retail electric service to approximately 118,000 consumer-members

located in all or parts of 22 western Kentucky counties: Ballard, Breckenridge,

Application Exhibit E

Case No. 2019-00435

Direct Testimony of Michael T. Pullen
Page 5 of 57
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Caldwell, Carlisle, Crittenden, Daviess, Graves, Grayson, Hancock, Hardin,
Henderson, Hopkins, Livingston, Lyon, Marshall, McCracken, McLean,

Meade, Muhlenberg, Ohio, Union, and Webster.

Is Big Rivers governed by a Board of Directors?

Yes. The affairs of the Company are guided by a six (6) member Board of
Directors (“Board”), with two (2) representatives from each of JPEC, Kenergy,
and MCRECC. The Board is responsible for overseeing the operations of the
cooperative and ensuring Big Rivers remains a safe, reliable, and cost-effective

source of wholesale electric power.

Please describe Big Rivers’ generation fleet.

Big Rivers maintains a portfolio of available generation resources that
currently includes coal-fired, gas-fired, and hydro-powered facilities. The
Company’s coal-fired generation resources include its Wilson Station,
consisting of a single pulveriéed coal unit near Centertown, Kentucky (net
capacity of 417 MW); the Reid Station, which includes both one (1) coal-fired
unit (net capacity of 65 MW, presently idled) (“Reid Unit 1”) and a natural gas-
fired combustion turbine (net capacity of 656 MW); and its Green Station,
consisting of two (2) coal-fired units (net capacity of 454 MW). Big Rivers also

presently maintains its Coleman Station, which consists of three (3) pulverized

Application Exhibit E

Case No. 2019-00435

Direct Testimony of Michael T. Pullen
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coal units near Hawesville, Kentucky (net capacity of 443 MW), though that
station has been idled since 2014. Big Rivers also formerly obtained power
from HMP&L Station Two, which is co-located at the Sebree Station with the
Reid and Green Stations, but the relevant contracts terminated by their terms
in 2018. Additionally, Big Rivers enjoys 178 MW of contracted hydroelectric
capacity from the Southeastern Power Administration. Finally, Big Rivers
maintains several small solar arrays (totaling 120 kW direct current), the

purpose of which is educational in nature.

How does the Company’s existing generating capacity compare to the
demand of its Member-Owners and Big Rivers’ other customers?

As the Commission is aware, Big Rivers’ native load decreased substantially
following thé departure of two large smelter customers from the Company’s
system in 2013-2014. The combined load of the two smelters was
approximately 850 MW. Since the exit of the smelters, Big Rivers’ native load
has grown primarily due to an expansion of an industrial facility and currently
stands at approximately 660 MWs; however, as discussed in the testimony of
Mr. Paul G. Smith, Chief Financial Officer for Big Rivers, the Company has
taken many steps to maximize the value of its generation resources by, among
other things, marketing excess capacity to non-Members via power purchase

agreements and the regional transmission organization operated by

Application Exhibit E

Case No. 2019-00435

Direct Testimony of Michael T. Pullen
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Midcontinent Independent System Operator, Inc. (“MISO”). In addition,
presently pending before the Commission in Case No. 2019-003652 is a request
for approval of contracts to provide electric service to a new facility in
Brandenburg, Meade County, Kentucky, to be owned and operated by Nucor
Corporation (“Nucor”). Nucor’s planned $1.35 billion steel plate mill is
expected to result in 400 direct jobs, over 2,600 indirect jobs, $189 million in
annual labor income, $14.3 million in annual state and local tax revenues, and
approximately $360 million in annual gross domestic product once fully
operational. The facility is expected to increase Big Rivers’ native load by -
-. These and similar efforts by Big Rivers have significantly I;educed (and,
according to near-term forecasts through 2023/24, actually eliminated) the

Company’s excess generating capacity.

Are the Coleman Station, Reid Unit 1, and HMP&L Station Two units
currently operating?
No. As a result of relevant authorities’ stringent regulation of coal-fired

generation facilities, coupled with the Company’s decreased load requirements

| following the departure of the smelters’ load and other factors, the Company’s

Coleman Station has been idled since 2014, and the Company’s Reid Unit 1

2 In the Matter of the Electronic Joint Application of Big Rivers Electric Corporation and Meade

County Rural Electric Cooperative Corporation for (1) Approval of Contracts for Electric Service with
Nucor Corporation,; and (2) Approval of Tariff (filed Sept. 26, 2019).

Application Exhibit E

Case No. 2019-00435

Direct Testimony of Michael T. Pullen
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has been idled since 2016. In the coming months, Big Rivers anticipates
retiring its Coleman Station and Reid Unit 1 in conjunction with its system-
wide approach to responsibly address existing coal-fired generation assets and
related liabilities. As discussed further in the testimony of Mr. Smith, Big
Rivers has taken great strides towards balancing its capacity and load since
the exit of the smelters in 2013-2014, consistent with its Load Concentration
Analysis and Mitigation Plan (“Load Mitigation Plan”) and subsequent
Management Audit Action Plan. Big Rivers’ plan to retire the Coleman Station
and Reid Unit 1 will allow it to responsibly address its remaining obligations
in a reasoned and equitable manner, as well as ensure Big Rivers’ members
continue to benefit from the Company’s extensive efforts to achieve a full
financial recovery from the loss of significant load less than 6 years ago.
HMP&L Station Two was retired effective February 1, 2019. As the
Commission is aware, for nearly fifty (50) years Big Rivers operated and
maintained HMP&L Station Two as an independent contractor and purchased
a portion of the facility’s 312 MW capacity. Big Rivers and the City of
Henderson also shared (and continue to share) certain facilities at the Sebree
Station, pursuant to the parties’ Joint Facilities Agreement originally executed
in 1970. While most of the relevant contracts have terminated by their terms,

Big Rivers remains obligated for a portion of certain costs—such as those

Application Exhibit E

Case No. 2019-00435
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related to the closure of the Station Two coal ash pond—under the Joint
Facilities Agreement.3

Q. Does Big Rivers anticipate any other changes to its capacity profile in
the near term?

A. Yes. As discussed in Case No. 2019-00365, Big Rivers anticipates entering

into a solar power purchase agreement (“PPA”) in connection with providing
service to the new Nucor facilities described above. These efforts are expected
to allow Big Rivers to maintain supply and demand balance, as well as result
in a more diverse portfolio of coal, natural gas, solar, and hydro power.
Consequently, Big Rivers will be well-positioned for the future as regulations
and commodity costs change while still allowing its Members to enjoy the value

of the existing investment in coal-fired resources.

3 See Case No. 2018-00146, In the Matter of: Notice of Termination of Conitracts and Application
of Big Rivers Electric Corporation for a Declaratory Order and for Authority to Establish a Regulatory
Asset (Ky. P.S.C. Aug. 29, 2018); Case No. 2019-00269, In the Maiter of: Application of Big Rivers
Electric Corporation for Enforcement of Rate and Service Standards (filed July 31, 2019).

Application Exhibit E

Case No. 2019-00435

Direct Testimony of Michael T. Pullen
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1 III. ENVIRONMENTAL COMPLIANCE AT BIG RIVERS

2 Q. Does Big Rivers and its Board of Directors engage in strategic

3 planning, particularly with respect to its generation resources and

4 relevant environmental regulation?

5 A. Yes, Big Rivers designs and prioritizes its operations consistent with a

6 Strategic Plan, and the Company is constantly evaluating the impact of new

7 and changing environmental regulation on its generation resources. Big

8 Rivers typically begins each year by surveying senior management, Station

9 managers, the Board, and the chief executive officer of each Member-Owner on
10 issues related to the strategy of the Company. These issues include the
11 operation and maintenance of the generating units, supply side diversity,
12 environmental compliance, and company strengfhs and weaknesses. The
13 survey results are tabulated and reviewed by senior management during an
14 all-day workshop. The Strategic Plan is then updated, presented to the Board
15 for further review and input, and ultimately adopted by the Board each year.
16 In addition, management discusses relevant environmental updates with the
17 Board several times throughout the year to ensure the cooperative’s leadership
18 is well-informed with respect to the environmental challenges faced by Big
19 Rivers.

Application Exhibit E

Case No. 2019-00435
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Please provide an overview of the environmental laws and regulations
applicable to Big Rivers as a power producer with coalfired
generation facilities.

As the Commission is aware, Big Rivers and other coal-based electric
generators face a complicated and ever-changing regulatory landscape that
requires constant planning, analysis, and adaptation. During just the past
decade, Big Rivers has faced compliance challenges emgnating from, among
other authorities, the Cross-State Air Pollution Rule (“CSAPR”), Mercury and
Air Toxics Standards (“MATS”), the Disposal of Coal Combustion Residuals
(“CCR”) from Electric Utilities Rule (“CCR Rule”), and the Steam Electric
Power Generating Effluent Guidelines and Standards (“ELG Rule”). As
discussed in more detail below, federal, state and local authorities require Big
Rivers to pursue both small and large projects to maintain compliant
operations; the Company continuously monitors and evaluates applicable

requirements as a vitally-important part of its business.

Has Big Rivers previously applied to the Kentucky Public Service
Commission for approval of an Environmental Compliance Plan?

Yes, on two (2) occasions. Big Rivers was first authorized to implement an
environmental surcharge, pursuant to KRS 278.183, by Order of the

Commission entered June 26, 2008, in Case No. 2007-00460. This initial

Application Exhibit E

Case No. 2019-00435

Direct Testimony of Michael T. Pullen
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Environmental Compliance Plan (the “2007 Plan”) included three projects or
programs designed to ensure compliance with emissions standards governing
sulfur dioxide (SQO2), nitrous oxides (NOx), and sulfur trioxide (SO3),
respectively. Big Rivers was authorized by the Commission to recover by
surcharge its reagent costs, emissions allowances, and similar variable
operation and maintenance expenses associated with these compliance
programs, and it continues to do so at present.

Big Rivers’ second Environmental Compliance Plan was approved in
Case No. 2012-00063 (the “2012 Plan”). The 2012 Plan, as initially proposed,
included eight (8) projects developed for compliance primarily with the CSAPR
and MATS rules. These proposed projects included the installation of updated
FGD equipment and technology at the Wilson Station, modernized Selective
Catalytic Reduction (“SCR”) equipment and technology at the Green Station,
and upgraded FGD systems at Station Two. However, due in part to the last-
minute vacatur of CSAPR by the United States Court of Appeals for the
District of Columbia Circuit,4 the 2012 Plan as-approved ultimately included
just four (4) projects, consisting of the installation of activated carbon injection

and dry sorbent injection systems at the Coleman, Wilson, and Green Stations

4 EME Homer City Generation, L.P. v. Environmental Protection Agency, et al., 696 F. 3d 7

(D.C. Cir. August 21, 2012). On April 29, 2014, the Supreme Court of the United States reversed and
remanded the decision of the D.C. Circuit vacating CSAPR. Environmental Protection Agency et al. v.
EME Homer City Generation, L. P., et al., 572 U.S. 489 (2014).
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and continuous emissions monitoring at those Stations and at HMP&L Station
Two. These projects were completed in April 2016 at the Wilson, Green, and
HMP &L Stations at a total cost of approximately $28 million. The dry sorbent
injection system was not installed at the Coleman Station due to the idling of

that station in 2014.

Q. Have the costs associated with environmental compliance projects
undertaken by Big Rivers in recent years been expensed as incurred?
A. Not necessarily. In Case No. 2015-00333,5 Big Rivers sought and was granted

authority to establish a regulatory asset for the income statement impacts
(including gains, losses, depreciation and accretion expense) resulting from
Asset Retirement Obligations (*“AROs”) related to its Green and Reid/Station
Two ash ponds for 2015 and subsequent years (the “Green ARO Regulatory
Asset” and “Reid/Station Two ARO Regulatory Asset,” respectively).
Additionally, Big Rivers was authorized to defer as a regulatory asset the
actual CCR-compliance costs it incurred beginning in 2015 and thereafter (the
“CCR Regulatory Assets”). As explained in more detail in the testimonies of
Mzr. Smith and Mr. Wolfram, Big Rivers proposes to address as part of its 2020

Plan each of these regulatory assets originating in Case No. 2015-00333, as

5 In the Matter of: Application of Big Rivers Electric Corporation for Authority to Establish

Regulatory Assets for Expenses Related to the Coal Combustion Residuals Rule (Ky. P.S.C. Jan. 5,

2016).
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well as establish and amortize a regulatory asset (the “Coleman ARO
Regulatory Asset”) for costs associated with forthcoming ARO-related

liabilities arising from the Company’s Coleman Station ash ponds.

Please summarize the relief requested by Big Rivers in this
proceeding.

Big Rivers requests the current recovery by surcharge of the reasonable costs
it has incurred and will incur in connection with the 2020 Plan projects, as well
as the grant of a Certificate of Public Convenience and Necessity (“CPCN”), as
required under KRS 278.020, for certain of the proposed 2020 Plan projects.
Big Rivers further seeks: (i) approval to begin amortization of the Green ARO
Regulatory Asset and Reid/Station Two ARO Regulatory Asset with
corresponding settlement of the related AROs; (1i) authority to establish and
amortize the Coleman ARO Regulatory Asset; (iii) approval to begin
amortization of the CCR Regulatory Assets; and (iv) approval to establish a
regulatory asset for the reasonable expenses incurred in developing and
pursuing the relief requested herein and the recovery of those expenses over a

reasonable period.
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The 2020 Plan

Please provide an overview of the projects proposed for inclusion in
Big Rivers’ 2020 Environmental Compliance Plan.

Big Rivers’ 2020 Environmental Compliance Plan includes completed, ongoing,
and proposed environmental compliance projects at the Wilson Station, Green
Station, Coleman Station, and Reid/HMP&L Station Two. Each of these
facilities was or is utilized for production of energy from coal, and thus each
must comply with extensive environmental requirements applicable to coal
combustion wastes and by-products.

The completed and ongoing projects included in the 2020 Plan, which
are included under Project 16, arose from CCR-related compliance efforts at
the Wilson, Green, and HMP&L Stations and reflect expenses incurred during
and after 2015 that were deferred by Big Rivers as part of the CCR Regulatory
Assets established in Case No. 2015-00333.

With respect to proposed projects, Big Rivers seeks to: (i) replace the
Wilson Station’s FGD with the existing scrubber now maintained at the idled
Coleman Station, as well as install associated gypsum dewatering systems and
wastewater treatment facilities (Project No. 12); (ii) close the coal ash pond at
the Company’s Green Station and repurpose a portion thereof as a new Water
Mass Balancing Pond (“WMB Pond”), as well as modify the Green Station’s

FGD wastewater treatment (“WW'T”) systems for upset and maintenance
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conditions (Project 13-1); (iii) close the three ash ponds at the Coleman Station
(Project No. 13-2); (iv) close the ash pond at Reid/HMP&L Station Two (Project
No. 13-3); (v) install a final cover system for the Wilson Station’s Phase 1 CCR
landfill (Project 14); and (vi) install a perimeter drainage system and
undertake other groundwater and non-groundwater protection measures at

the Green Station’s landfill (Project 15), consistent with applicable law.

Did Big Rivers communicate with its Member-Owners during the
planning and development of the 2020 Plan and this proceeding?

Yes. In addition to the normal day-to-day discussions between the employees
of Big Rivers and its Member-Owners, Big Rivers’ Board consists of
representatives of its Member-Owners, and thus updated information is
regularly flowing to JPEC, Kenergy, and MCRECC. Big Rivers’ Board
unanimously approved the Company’s pursuit of the 2020 Plan by resolution
dated December 20, 2019. Additionally, discussion of the Company’s
generation resources and environmental compliance is included at each annual
meeting of the Company, at which each Member’s full board is present. Big
Rivers also provided notice of the intended filing of this proceeding to its
Member-Owners and the Commission, as evidenced by the copies of the

relevant notices provided herewith at Exhibit B to Big Rivers’ Application.
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Please explain the Environmental Compliance Plan Summary
provided at Exhibit C to Big Rivers’ Application.

The Environmental Compliance Plan Summary is a high-level overview of Big
Rivers’ 2020 Plan. It reflects each of the major undertakings associated with
the 2020 Plan delineated by the project number assigned for reference in this
proceeding, and catalogues each project’s most-relevant information (including
pertinent facility, applicable environmental authority(ies), anticipated project
completion date and cost information). While Big Rivers’ Application and
accompanying testimony provide full details regarding the due diligence,
environmental‘, engineering, accounting, reporting, and rate considerations
relevant to the 2020 Plan, the summary provided at Exhibit C provides a
concise digest of the environmental compliance undertakings that comprise the

2020 Plan.

A. PROJECT 12 - WILSON STATION (FGD/WWT)

Please describe the existing FGD system at Big Rivers’ Wilson Station.
The Wilson Station’s existing FGD system has been in operation since
approximately late 1986. The scrubbers at the Wilson Station are of the first
generation of wet FGDs installed on utility boilers for SO2 emission control.
The system is comprised of four (4) horizontal flow wet scrubbers that treat

flue gas from the Wilson Station’s boiler with an alkaline reagent to “scrub”
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acid gasses from the gas stream prior to release to the atmosphere. The

current FGD system is limestone based and unoxidized and produces a calcium

sulfite waste product.

Why does Big Rivers seek to retrofit and upgrade the existing FGD
system at the Wilson Station?

The Wilson Station’s FGD system is a critical component of environmental
compliance at the coal-fired facility. Its primary purpose is to remove sulfur
dioxide (SOg2) produced from the combustion process from the unit’s flue gas
exhaust. Historically, the Wilson FGD has achieved an average 92% removal
rate.

Importantly, and as further described in the testimony of Mr. Hoydick,
the design of the FGD system now in place at the Wilson Station is considered
obsolete due to performance limitations and operational problems, such as gas
flow maldistribution. Such issues have been observed at the Wilson Station;
in fact, the Wilson Station has operated under an SOz allocation deficit
annually since 2017 under CSAPR (40 CFR Part 97), as reflected in the chart

on the following page.
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Big Rivers Electric Corporation
D. B. Wilson Station
Compliance CSAPR SO: Annual SO: Annual
Year Allocations Emissions Deficit
2019 3,614 5,217 (1,603)
2018 3,614 5,082 (1,468)
2017 3,614 5,815 (2,201)

Has Big Rivers incurred penalties as a result of the Wilson Station
exceeding its SOz allocations under CSAPR?

Not yet, but it could unless action is taken to address the Station’s emissions.
Under CSAPR, Big Rivers is afforded emissions allowances on a system-wide
basis, such that a “pool” .of allowances is available to share for the coal-fired
units at the Wilson, Coleman, and Reid Stations. As the Coleman units have
been idled since 2014 and Reid Unit 1 since 2016, the Wilson Station has been
able to utilize a greater proportion of the system’s total allowances than it
would otherwise be capable of utilizing. However, as discussed above, Big
Rivers anticipates retiring the Coleman Station and Reid Unit 1 later this year,
and thus it is expected that the allowances from Coleman will cease in 2020
and Reid 1 will cease in 2021. If the Wilson Station’s SO2 emissions exceed
allowances in the future, Big Rivers will be forced to acquire additional

allowances in the marketplace (assuming they are available) or face penalties.
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Are there other reasons Big Rivers seeks to replace the Wilson

- Station’s FGD?

The operations and maintenance expense associated with the Wilson Station’s
existing FGD system is substantial and will continue to increase if the system
is not replaced. As detailed in the testimony of Mr. Smith, Big Rivers has
concluded, following the evaluation of multiple alternatives, that it would not

be economic to proceed with the Wilson Station’s existing FGD system as-is.

What can be expected if the Wilson Station’s existing FGD further
deteriorates or fails?

Further deterioration of the existing FGD at Wilson Station will directly drive
large capital projects. Examples of those projects include, but are not limited
to, inlet duct nozzle replacement, inlet duct replacement, outlet duct
replacement, new stack liner, new ceramic liner in FGD modules, structural
steel replacement, and cable tray and power supply replacement. As the FGD
continues to deteriorate or fail, Wilson’s estimated Equivalent Unplanned

Outage Rate (EUOR) is expected to increase‘by -
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Did Big Rivers seek to replace or upgrade the Wilson Station’s FGD
systems as part of its 2012 Plan?

Yes. Big Rivers initially proposed as part of Case No. 2012-00063 to replace
the Wilson Station’s existing FGD absorber with a new absorber that was
essentially identical to the absorber presently at the Coleman Station. The
estimated capital investment related to the project totaled approximately $139
million (2012$). However, shortly before the evidentiary hearing in that
matter, the D.C. Circuit Court of Appeals entered a decision vacating the
primary environmental driver for the project, CSAPR. Big Rivers agreed as
part of the settlement of Case No. 2012-00063 to withdraw its request with
respect to the Wilson Station’s FGD. Roughly two years later, however, the
U.S. Supreme Court reversed the lower court’s holding, leading to the effective
reinstatement of CSAPR and its limitations on sulfur dioxide (SO2) and oxides

of nitrogen (NOx) emissions.6

Please describe the existing FGD system at Big Rivers’ Coleman
Station.
The Coleman Station’s existing FGD system was supplied by Wheelabrator Air

Pollution Control / Siemens Environmental Equipment and first

6 Environmental Protection Agéncy et al. v. EME Homer City Generation, L. P., et al., 572 U.S.

489 (2014).
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commercialized in 2006. The system is comprised of a single, vertical flow wet
scrubber, with two Dual Flow Trays in series that treats flue gas from the
Coleman Station’s three boilers with an alkaline reagent (crushed limestone)
to “scrub” acid gasses from the gas stream prior to release to the atmosphere.
The Coleman FGD system process is limestone based and forced oxidation,
which produces a calcium sulfate waste product known as gypsum. When the
Coleman Station was generating, the FGD’s associated gypsum dewatering
facilities reduced waste by producing a commercial-grade gypsum for beneficial

reuse in future products like wallboard and cement.

Please describe the primary components of Project 12.

As part of Project 12, Big Rivers seeks to replace the existing horizontal
absorber modules at the Wilson Station with the absorber module that is
currently at the idled Coleman Station. After careful review of the design
conditions, it was determined that the Coleman absorber size and design could
adequately satisfy the flue gas conditions for the Wilson Unit 1 boiler, thereby
avoiding the need to purchase an entirely new system for Wilson Station. The
project will utilize a combination of existing infrastructure and new
equipment, including an updated gypsum dewatering system and wastewater
treatment facilities. Further detail regarding Project 12 is provided in the

testimony of Mr. Hoydick, and particularly within the D.B. Wilson Station Flue
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Gas Desulfurization System with Dewatering and Water Treatment Cost Study

appended to his testimony.

Does Big Rivers intend to relocate the Coleman Station’s gypsum
dewatering system along with its FGD?

No. Big Rivers has determined it is more cost-effective to install new such
facilities rather than to relocate and continue on with the Coleman Station’s
existing gypsum dewatering system. To make this determination, Big Rivers
requested that Mr. Hoydick and AFWIPC include in their report a feasibility
and cost analysis for recycling the Coleman Station’s dewatering system for
reuse at the Wilson Station. While the design and general arrangement of the
Coleman Station’s existing dewatering components are compatible with the
upgraded Wilson Station, the relevant vacuum filters are too large to be
effectively accommodated within the Wilson site’s existing infrastructure. For
this reason, Big Rivers also examined whether the installation of a new, less
expansive, but comparably-effective system could be installed in an existing
building at the Wilson Station. The attached documentation provided at
Exhibit Pullen-2 reflects a proposal obtained from Synmat showing a
significant savings over the approach initially examined as part of the

AFWIPC cost study appended to Mr. Hoydick’s testimony.
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Please describe the proposed wastewater treatment facilities that
comprise a portion of Project 12.

Once dewatered, the gypsum by-product resulting from operation of the FGD
requires treatment to avoid the landfill and meet commercial-grade standards.
This means that a chloride purge stream is required to maintain FGD chlorides
at or below certain thresholds to help ensure compliance with the federal
Effluent Limitation Guidelines and state KPDES permit. The WWT system
consists of a series of physical and chemical unit processes designed to reduce
the level of suspended solids and metals thru precipitation and filtration,

including an ultrafiltration system to meet effluent discharge characteristics.

Please describe how the proposed project will leverage existing
facilities and assets to achieve cost-effective compliance.

A primary goal of Big Rivers with respect to Project 12 is to optimize the overall
cost for the project by effectively reusing major pieces of equipment from the
Coleman Station wherever appropriate. This equipment includes the absorber
module including most absorber internals, absorber recycle pumps/motors,
absorber 48” FRP recycle suction and discharge pipes, oxidation air
blowers/motors, relevant electrical switchgear, motor control centers and
distributed controls system cabinets. Moreover, existing equipment at the

Wilson Station was evaluated for possible reuse in order to minimize project
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costs. It was determined that the existing booster fans and limestone grinding
systems, among many other components, can be reused at the Wilson Station
with minimal modification. Overall, it is estimated that Big Rivers can save
approximately _ by utilizing existing equipment as part of the
Wilson FGD retrofit and upgrade project compared to installing a new FGD

and associated equipment.

What is the anticipated capital cost of this project?

The cost study prepared by Mr. Hoydick and his team at AFWIPC estimate a
total cost for the project at approximately _ However, that
estimate is based on the relocation and reinstallation of not only the Coleman
FGD, but also its dewatering systems; and as evidenced by the Synmat
proposal provided at Exhibit Pullen-2, the installation of a new system in an
existing building at the Wilson Station wili significantly reduce project costs.

Based on this latter approach, the total estimated capital cost for Project 12 is

I (oxcluding capitalized interest of —)

What is the estimated annual cost of operation after the proposed
facilities are placed into service?

Big Rivers estimates annual O&M expense resulting from Project 12 to be

- beginning in 2023.
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What impact will Project 12 have on the Wilson Station’s capacity and
O&M costs?

Replacing the FGD systems at Wilson Station will decrease the station’s
capacity by approximately five megawatts due to the larger recycle pump
motors and oxidation blowers associated with the replacement FGD. However,
the ﬁxed O&M cost will decrease by an average of approximately || Gz

annually, and Wilson’s non-fuel variable O&M cost will decrease by an average

of _, through 2035.

What is the projected schedule and timeline for this project?

The full project, including obtaining necessary approvals, detailed engineering
and design, procurement of materials and services, and construction is
expected to be completed immediately following the FGD tie-in during the
spring 2022 planned outage of the Wilson 1 unit. Big Rivers plans to complete
detailed engineering work for Project 12 in 2020 to allow for competitive
bidding of the construction and procurement work as soon as practicable. The
bids will be evaluated based on cost, schedule, conformance to bid
specifications, and demonstrated experience in safely and efficiently doing this
type of work. Once underway, dismantling of the absorber at the Coleman
Station is expected to take approximately fourteen (14) weeks, with erection of

the absorber at the Wilson Station encompassing approximately twenty-two
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(22) weeks. The absorber is planned to be reconstructed in reverse order of
how it was deconstructed, which allows for piling and foundation work at the
Wilson Station to be undertaken simultaneously with deconstruction of the

Coleman FGD.

Besides authorization from this Commission, what permits or
approvals are necessary in connection with this project?

Big Rivers is required to obtain approval for a construction permit under the
Company’s Title V permit and to demonstrate that the upgraded FGD will not
increase emissions. Big Rivers will also be required to renew its Kentucky
Pollutant Discharge Elimination System (“KPDES”) permit due to the fact that
a new water treatment facility will be constructed under the ELG standard.
Finally, Big Rivers will be required to obtain approval for a Special Waste
Beneficial Reuse Registered Permit-by-Rule for the disposal of gypsum and fly
ash. Copies of permits related to the 2020 Plan will be filed with the

Commission as available, consistent with 807 KAR 5:001, Section 15(2).

What other options did Big Rivers examine for the Wilson Station?
The existing FGD at Wilson is outdated and at the end of its useful life. To
ensure that utilizing the existing Coleman FGD was the most cost effective

choice for replacing the Wilson FGD, Big Rivers evaluated two scenarios in
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addition to the proposed project, including the continued operation of the
Station as-is and the replacement of Wilson’s FGD with a new FGD. The
economic analyses conducted by the Company are further discussed in the

testimony of Mr. Smith, Big Rivers’ Chief Financial Officer.

Please describe the notable advantages and disadvantages of each of
the options considered.

For the scenario to continue the operation of the Station as-is, O&M cost,
Capital Cost, and Equivalent Unplanned Outage rates would all increase. In
addition, “as-is” operation would likely result in additional environmental
liability as system-wide emission allowances decrease following the idling of
the Coleman and Reid Stations. For the scenario to replace the FGD with a
new FGD, the new FGD would lower fixed O&M cost, lower non-fuel variable
O&M cost, and reduce the amount of special waste disposal in the landfill.
However, as previously explained in this testimony, the reuse of the Coleman
FGD at Wilson reduces the fixed O&M by an average of approximately .
I 20 ually and non-fuel variable O&M cost by an average of I
through 2035. Given these savings, the least cost option, and that chosen by

Big Rivers, is to recycle the FGD at Coleman Station and move it to the Wilson

Station.
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Will the Wilson Station be well-suited for future utilization and
compliance if the proposed project is pursued?

Yes. Replacing the Wilson Station’s existing FGD will support the station’sA
continued availability as a competitive generation resource while reducing Big
Rivers’ costs. Equipping the Wilson Station with newer FGD technology will
also increase SOz removal efficiency, thereby eliminating the allocation deficit
Big Rivers has experienced in recent years under CSAPR. Moreover, the
gypsum dewatering and WWT treatment systems planned as part of Project
12 will maximize the value of the Wilson Station, reduce waste and help ensure
ongoing compliance with relevant regulations governing special wastes and

effluent limitations.

How does the removal and repurposing of the Coleman Station’s FGD
system impact that Station?

As discussed, the Coleman Station has not operated in more than five (5) years
and Big Rivers plans to retire the Coleman Station by the end of 2020. By
removing and repurposing its FGD system, the net book value of the Coleman
Station will decrease by approximately $23.3 million, resulting in decreased

unrecovered costs at the time of retirement.
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B. PROJECT 13 - CLOSURE OF ASH PONDS

Please describe Project 13.

Like many other electric utilities throughout Kentucky and the United States,
Big Rivers is obligated to ensure its ash ponds are appropriately contained and
closed consistent with law. Big Rivers seeks to responsibly address all its ash
ponds as part of the 2020 Plan, including those at Green (Project 13-1),

Coleman (Project 13-2), and Reid/HMP&L Station Two (Project 13-3).

i. Project 13-1

What is Project 13-1?

Project 13-1 is comprised of undertakings primarily designed to ensure
compliance with the CCR Rule and limitations prescribed by the Green
Station’s relevant KPDES permit. The Green Station’s existing ash pond will
be closed by using a hybrid approach of capping in place approximately 450,000
cubic yards of the total 1,000,000 cubic yards of CCR material estimated to be
in the ash pond footprint by consolidating and covering it along existing berms
within the pond. The remaining 550,000 cubic yards will be removed and
relocated to the existing on-site permitted special waste landfill. A new, lined
WMB pond (totaling approximately 17-acres in size) will be constructed in
place of the removed CCR material, and new chemical treatment equipment

will be installed at the WMB Pond to meet the expected KPDES discharge
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requirements at the relevant outfall. Additionally, the Green Station’s current
WWT system will be modified to contain maintenance activities by the addition
of a new “thickener overflow” pond in place of one of the coal pile runoff ponds.

Engineering, construction, timeline, cost, and other information
concerning Project 13 is detailed in the Green Station CCR / ELG Compliance
Project Definition Report prepared by Burns & McDonnell and attached to the

testimony of Mr. Samuel Yoder.

What are the principal environmental drivers underlying the
proposed closure of the Green Station’s Ash Pond and its conversion
to a WMB Pond?

The CCR Rule requires all ash ponds that do not meet the siting requirements
for separation between the bottom of the ash pond and the top elevation of
groundwater by at least five feet must be closed (40 C.F.R. 257.60(a)). The
Green Station ash pond does not meet this requirement, and thus its ash pond
must be closed consistent with the CCR Rule. The deadline for compliant
closure under the current CCR Rule is October 31, 2029, which includes the
provision to cease receiving CCR material by October 31, 2024 (these dates are
based on the current CCR regulation and will likely change when the proposed
rule becomes final later this year). Because the ash pond has historically

received waste water from areas of the Station, such as floor drains and
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stormwater runoff, in addition to sluiced ash, a WMB Pond is needed for the
continuing waste water flows. The pond will be modified by segregating the
ash to one side of the pond and closing it in place, and the remaining area will

be used as a waste water pond for storm water runoff and process water

discharge.

What are the principal environmental drivers underlying the
modification of the Green Station’s WWT system?

In order to meet requirements governing wastewater discharge as regulated
by the federal Effluent Limitation Guidelines and state KPDES permit, the
Green Station must be equipped with a wastewater treatment system to
regulate pond pH, alkalinity, total suspended solids, and assist in the removal
of arsenic and iron that originates primarily from the coal pile runoff stream,

boiler blowdowns, and miscellaneous site drains.

What is the estimated capital cost for this project?
The estimated capital cost for this project is _ plus capitalized

interest of || R for a total cost of _
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Please describe Project 13-1’s expected impact to operations and
maintenance costs for Big Rivers.

The annual O&M expense resulting from the chemical treatment systems and
ongoing monitoring costs associated with the WMB pond and WWT system are
estiniated at approximately _, due primarily to chemical

consumption costs.

Please describe the contracting approach Big Rivers intends to take
in order to complete the construction of this project.

Big Rivers anticibates utilizing multiple contracts to complete this work. Big
Rivers will utilize an Owner’s Engineer to develop the construction and major
equipment specifications to be procured. Competitive bidding will be
performed to award the contracts based on cost, experience, safety record, and

scheduling requirements.

Besides authorization from this Commission, what permits or
approvals are necessary in connection with these projects?

The current KPDES permit already contains the requirements to meet when
dewatering the ash pond to convert it to a WMB pond. Big Rivers will notify
the Kentucky Division of Waste Management and prepare a solid waste permit

application to transfer the water discharge permit to a solid waste permit.
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What other options did Big Rivers examine for the Green Station?

Big Rivers engaged Burns & McDonnell to estimate both the complete removal
of the Green Station’s ash pond’s CCR, also known as a clean closure, as well
as a closure-in-place. The hybrid closure-in-place option was selected because
it was the lower cost option that is expected to meet compliance requirements.
As the project proceeds, the Kentucky Division of Waste Management will
review these plans in detail and may require modifications, with which Big
Rivers will be required to comply. While the existing plan is based on internal
and retained experts’ best professional judgement and interpretation of the
regulations at the time of this filing, Big Rivers seeks the Commission’s
permission to proceed with the ash pond closure method required by relevant

state and federal authorities.

it. Project 13-2
Please describe Project 13-2.
Project 13-2 involves the closure of the Coleman Station’s three coal ash ponds

by capping them in place with a cover system, as outlined in the CCR Rule.

Please describe the Coleman Station’s Ash Ponds.
The existing ash ponds at the Coleman Station are designated as the South

Pond, Sluice Pond, and North Pond. The North Pond is approximately sixty
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(60) acres in size with an overflow pond located off of the north perimeter berm.
The Sluice Pond covers approximately forty-nine (49) acres of the Coleman
Station and was primarily utilized as the sluice discharge location for bottom
ash and fly ash. The main portion of the South Pond is approximately ninety-
four (94) acres in size and located to the south and west of the main powerblock
area; an additional area, which has been beneficially used for parking,
laydown, and by-product stack out, consists of approximately thirteen (13)

acres located north/across of the main Station entrance road from the South

Pond main area.

What are the principal environmental drivers underlying the
proposed closure of the Coleman Station’s Ash Ponds?

Big Rivers’ proposed closure of the Coleman Station’s Ash Ponds is driven by
the stringent regulation of CCR by relevant authorities. At the federal level,
compliance efforts are typically pursued in conformance with the CCR Rule
and related regulations; notably, though, the CCR Rule as finalized by the EPA
i 2015 exempted from regulation inactive surface impoundments at inactive
power Stations (also known as “legacy ponds”). See 40 C.F.R. § 257.50(e).
Because the Coleman Station’s units have not operated (and its ash ponds have
not received CCR) since before the CCR Rule became effective, the closure of

the relevant ash ponds has historically been outside of regulatory constraints.
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However, on August 21, 2018, the United States Court of Appeals for the
District of Columbia Circuit vacated and remanded a number of provisions
within the CCR Rule, including those that exempt legacy ponds from
regulation. Util. Solid Waste Activities Grp. (USWAG) v. EPA, 901 F.3d 414
(D.C. Cir. 2018) (“Because the administrative record belies the EPA’s stated
reason for its reactive, rather than preventative, approach—the inability to
identify the responsible parties—the Rule’s legacy ponds exemption is
unreasoned, arbitrary, and capricious.”).

The EPA is presently examining the path forward for implementation of
the USWAG decision (see RIN: 2050-AH11, Disposal of CCR from Electric
Utilities; A Holistic Approach to Closure Part B: Alternate Demonstration for
Unlined Surface Impoundments; Impiementation of Closure; Legacy Units). It
is also expected that the ponds will be subject to the Kentucky Administrative
Regulations (KAR) for special waste facilities or forthcoming state regulations

specifically applicable to disposal of CCR.

Is Project 13-2 designed to comply with the anticipated rules
governing legacy ash ponds?

Yes. It is expected that legacy ash ponds will be subject to the CCR Rule in
substantially the same manner as other ash ponds; therefore, it has been

assumed that the three ponds will be capped in place with the cover system as
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outlined in the CCR Rule. The CCR Rule’s prescribed cover system, for unlined
impoundments, consists of 18 inches of clay infiltration layer, and 6 inches of

topsoil that is capable of sustaining vegetation.

What is the likelihood that legal challenges or other factors
significantly delay (or result in the total frustration of) the federal
government’s regulation of legacy ash ponds?

As made evident by Big Rivers’ last environmental compliance plan proceeding
(when, the day before the formal evidentiary hearing, CSAPR was vacated by
the D.C. Circuit Court of Appeals), it is impossible to know for certain how the
rules and regulations governing coal combustion wastes and by-products from
facilities utilized for production of energy from coal may change. However, Big
Rivers takes seriously its responsibilities to both its Member-Owners and the
environment, and to that end continually invests significant time and
resources into researching, pursuing and achieving cost-effective compliance.
Once the CCR Rule is formally revised, the closure of the Coleman Station ash
ponds is a necessary and prudent course of action. Should the anticipated
regulation of legacy ash ponds like those at the Coleman Station not occur or

significantly differ from that expected, Big Rivers will reevaluate its plans to

proceed.
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What is the anticipated capital cost and impact to annual O&M
associated with this project?

The estimated total capital cost of this project, including contingency and
owner’s costs, is - This amount does not include capitalized
interest of approximately _, which results in a total project cost of
approximately — Ongoing O&M costs for the closed ponds are
expected to remain equal to those currently experienced for the ponds as part
of the idled facility, and they are expected to be approximately - per year
to cover costs such as mowing, well monitoring, wildlife control inspection, and

ground maintenance.

What is the estimated timeline for this project?

From start to finish, the closure of the Coleman Station ash ponds is expected
to take approximately five (5) years. This schedule includes roughly five
months for detailed engineering design and 3 months for a bid process. The
overall construction schedule, which was developed based on 8-hour, 5-day
work weeks, reflects the volume of the CCR material to be graded and
consolidated on-site. The estimated daily grading production rate of moving
wet CCR material within the ponds is 3,500 cubic yards, assuming the use of
two excavators and eight haul trucks. This estimate is based on other CCR

unit closure projects with which Burns & McDonnell has been involved.
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Installation of the infiltration layer will be limited or will cease during the

winter months because of the potential for freeze-thaw cracking and

desiccation of the cohesive system.

Please describe the contracting approach Big.Rivers intends to take
in order to complete the construction of this project.

The contracting plan developed for this project is for a single engineering
contract to develop specifications, grading plans, and provide contract
administration support and a single civil construction contract to execute the
project based on the engineered plan drawings. The civil contractor will
execute the earthwork, dewatering and treatment, CCR consolidation, and -
capping system placement. The contractor may subcontract and coordinate
specialty items of the scope such as, but not limited to clearing and grubbing,
geomembrane installation, dewatering and treatment and erosion control. Big
Rivers expects this approach will be advantageous because it provides the
Company with more control over the design and execution of the project while

ensuring the most competitive contractor is utilized.
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Besides authorization from this Commission, what permits or
approvals are necessary in connection with this project?

Big Rivers will need to modify its current KPDES permit to discharge water
from the Coleman Ash Ponds during closure. Additionally, Big Rivers will
notify and submit a permit application to the Division of Waste Management
to transfer the ponds from the KPDES permit to a solid waste permit for the

closed-in-place section.

iit. Project 13-3
Please describe Project 13-3.
In light of the retirement of the HMP&L Station Two generating units in
February of 2019, the CCR Rule requires the timely closure of the ash pond
located at that facility. Big Rivers proposes as Project 13-3 to close the
approximately 24-acre ash pond by capping it in place with a cover system, as

outlined in the CCR Rule.

Please describe the Reid/Station Two Ash Pond.
The ash pond jointly utilized by Big Rivers’ Reid Station and HMP&L Station
Two was in operation for approximately forty (40) years, during which it

received predominately sluiced bottom ash generated by the Reid/HMP&L
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coal-fired units. The ash pond is approximately 24 acres in surface area, and

is partially incised with a berm above grade on the south, east and west sides.

Please describe the primary components of Project 13-3.

The ash pond utilized by the Reid Station and HMP&L Station Two at the
Sebree Station will be capped in place with a cover system as outlined by the
CCR Rule. Like at the Coleman Station, this system will consist of 18 inches
of a clay infiltration layer and 6 inches of topsoil that is capable of sustaining

vegetation.

Did Big Rivers engage third party experts to assist in evaluating and
planning this project?

Yes, Mr. Yoder and Burns & McDonnell were engaged to assist with this
project as well. Mr. Yoder and his team have prepared a report detailing the
scope and cost of the ash pond closure project at the Sebree Station and
provided engineering information for use by Big Rivers in evaluating
feasibility, budgeting, and related planning issues. Among other information,
the Reid/HMP&L — CCR Pond Closure Evaluation prepared by Burns &
McDonnell discusses the assumptions, conceptual design, contracting

approach, schedule, and cost estimates for the defined ash pond closure project.
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Will costs associated with this project be shared by HMP&L?

Yes. Big Rivers presently has an application pending before the Commission
in Case No. 2019-00269 to enforce the rates and service standards contained
in the Station Two Contracts between the Company and the City of Henderson
(“Henderson”). Pursuant to the Station Two Contracts, Henderson is
contractually obligated to pay its share of current and future HMP&L Station
Two decommissioning costs, including any ongoing environmental monitoring,
remediation and permitting costs relating to Station Two and facilities jointly
used by the parties pursuant to their Joint Facilities Agreement. The subject
ash pond is listed as a city-owned joint use facility under the Joint Facilities
Agreemeﬁt currently in effect between the parties, and Henderson has
previously indicated its willingness to share in the decommissioning costs
related to the closing of the ash pond. Based on the parties’ agreement and
their respective proportional share of capacity costs during the life of Station
Two, Big Rivers is responsible for 77.24%, and Henderson for 22.76%, of the
Station Two decommissioning costs. Should the Company be unable to recover
from Henderson as it expects, Big Rivers requests authority to recover through

its ESM the costs it actually incurs.
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What is the anticipated capital cost and annual O&M associated with
this project?

The total estimated capital cost of Project 13-3 is || | | I, of which Big
Rivers’ projected share is - This amount does not include
capitalized interest of approximately _, which results in a total
project cost for Big Rivers of approximately _ Following

completion of this project, estimated O&M expenses related to the closed ash

pond are expected to be approximately _ annually, with ||

representing the projected share of Big Rivers annually.

What is the estimated schedule and timeline for this project?

Based on the date generation last occurred at the Station and consistent with
the CCR Rule, the closure of the relevant ash pond is required to be completed
by April 17, 2024. The anticipated closure timeline, including permitting and

engineering, is estimated to be completed in just over two (2) years.

Does Big Rivers intend to use a similar contracting approach with
respect to this ash pond closure project as that planned for the
Coleman Station project?

No, as this ash pond is owned by the City of Henderson. While Big Rivers’

expertise and leadership are expected to spearhead this project, the award of .
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any contract(s) is expected to be through the City and HMP&L. Municipal
purchasing requirements, including public notice and public opening of bids,

are expected to govern.

What permits or approvals are necessary in connection with this
project?

Because the ash pond is owned by the City of Henderson, the closure of the ash
pond will be subject to HMP&L’s approval and oversight. The closure plan will
also be submitted to the Kentucky Division of Waste Management for review
and comment. Finally, the KPDES permit will need to be revised as part of

the closure process.

C. PROJECT 14 - WILSON LANDFILL PHASE 1 FINAL COVER

Please describe Project 14.

Project 14 involves the construction of an engineered synthetic geo-membrane
liner to serve as the final cover system for Phase 1 of the Wilson Station’s
permitted special waste landfill. The project is designed to mitigate rain water
penetration of the landfill into the groundwater. The system will have down
drains constructed of hydro-binder, a cement like material to direct rain water
away from the landfill. The synthetic geo-membrane liner will require the

installation of toe drains around the base of the landfill to direct any water to
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the leachate landfill collection system, thereby advancing the goal of full

compliance with corrective action requirements of 401 KAR 45:160.

Please describe the Phase 1 Wilson Landfill.

Big Rivers owns and operates a special waste landfill at the Wilson Station
that was constructed in two stand-alone phases, Phase I and I1, for the disposal
of utility wastes including CCR. Phase I of the landfill contains an estimated
7.24 million tons of special wastes from the production of energy from coal,
including flyash, bottom ash, and stabilized scrubber wastes. In total, Phase
1 has a surface area of approximately 103 acres. It reached capacity and

stopped accepting waste in 2010.

What are the primary environmental requirements driving this
project?

KRS 224.50-760 govérns the disposal of special waste, including utility wastes.
The Kentucky Energy and Environment Cabinet promulgated 401 KAR
Chapter 45 to implement its duty to regulate the disposal of special
wastes. 401 KAR 45:110 contains the technical and operating requirements
for special waste landfills. 46 KAR 45:110, Section 1(4) specifies that one
design requirement is “the permeability of the liner material” and that “[t]he

liner shall assure containment of the waste on site and compliance with 401
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KAR 30:031.” In addition to other corrective action measures being
undertaken at Wilson Station, the Kentucky Division of Waste Management
will require Big Rivers to install a new liner at the Wilson Phase I landfill in

order for it to be considered compliant with 401 KAR Chapter 45.

Did Big Rivers consider alternative avenues for compliance, in
addition to the approach selected as Project 14?

Yes. In order to address the issues with containment described above, Big
Rivers evaluated multiple options for compliance. A first option considered by
Big Rivers was a conventional cap or traditional multilayer cover. This system
employs a Microspike Geomembrane layer beneath a Geocomposite to
minimize the penetration of water through the landfill. A second option
considered by Big Rivers was a microdrain system. This approach utilizes a
Microdrain layer beneath a Nonwoven Geotextile layer. While both of these
alternatives would be expected to satisfy regulatory requirements, up-front
costs and ongoing maintenance requirements do not compare favorably to the
selected capping method. Unlike the selected approach, both a conventional
cap and a microdrain system require the soil now atop the landfill to be
stripped and then replaced on top of the liner system. Both of these alternative
systems require 24” of protective cover soil on top of the installed liner; while

the existing Phase 1 landfill has an average of 18” of soil now, Big Rivers would
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be required to acquire and place approximately 83,000 cubic yards of
additional soil to complete the soil cap. Moreover, once the soil placement is
complete, Big Rivers would be required to sow and maintain grass and
complete additional erosion control measures continually. As reflected in
Exhibit Pullen-3, the estimated capital costs associated with these alternatives
significantly exceed the estimated capital cost of the selected system.
Moreover, ongoing O&M costs associated with the selected option
(approximately - annually) are much more favorable .than the other

options.

Please describe the manner in which Project 14 will be completed.

Project 14 will begin with site preparations including drainage modifications
and surface adjustments. Once the landscape is complete, the synthetic cover
system will be installed. This system is rolled onto the surface of the landfill,
similar to turf onto a football field. The synthetic cover will create an
impervious barrier diverting runoff to dedicated down drains that collect into
the allocated KPDES-permitted collection pond. Once the cover is completed,
toe drains will be installed at the perimeter of the landfill to collect runoff from
the lower slope and further alleviate any existing pockets of water contained

within the landfill. These drains will also flow to the allocated KPDES-

permitted collection pond.
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What is the anticipated capital cost associated with this project?
The estimated capital cost for this project is || | plus capitalized

interest of || G fo: 2 total cost of _ This figure is based

on quotes obtained by Big Rivers for site preparation, the cover material,
installation, drainage facilities and associated work, as reflected in the

attached Exhibit Pullen-3.

What is the estimated timeline for this project?

Detailed Engineering specifications/drawings are expected to be completed by
June 1, 2020, which includes review and comment by the Kentucky Division of
Waste Management. Bid specifications and contractor selection process would
then occur between June 1, 2020 and July 31, 2020. This schedule gives an
anticipated start of construction date of August 10, 2020. The project is

expected to be completed by June 1, 2021.

Please describe the contracting approach Big Rivers intends to take
in order to complete the construction of this project.

Similar to the Green Station ash pond closure and associated projects, Big
Rivers intends to utilize a multiple-contract approach to complete this work.
Big Rivers will utilize an Owngr’s Engineer to develop the construction and

major equipment specifications to be procured, and competitive bidding will be
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performed to award the contracts based on cost, experience, safety record, and

scheduling requirements.

What permits or approvals are necessary in connection with this
project?

Project 14 requires review and comment of project plans by the Kentucky
Division of Waste Management, which will be provided as they become

available.

D. PROJECT 15 — GREEN LANDFILL PERIMETER DRAINAGE
SYSTEM

Please describe Project 15.

Project 15 concerns the Green Station’s CCR landfill. It is designed to reduce
lithium levels in groundwater and control other non-groundwater releases.
The project includes the construction of a perimeter drainage system to convey
non-groundwater seepage to a target manhole located on the northeastern
corner of the landfill, thus reducing any potential for seepage impacts on
groundwater. The target manhole will subsequently pump the landfill
material to a permitted outfall under Big Rivers’ KPDES permit. The project
also involves the removal of coal ash run-off from the sedimentation pond

located to the south of the Green Landfill, which is projected to result in the
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reduction of lithium concentrations to levels below the groundwater protection
standards in the currently affected monitoring wells, thereby advancing the

goal of full compliance with corrective action requirements of the CCR Rule.

Is the City of Henderson also required to share in the costs of this
project?

Yes. Henderson is obligated to share in those Green landfill costs that are
attributable to the HMP&L Station Two waste in the landfill, based upon the
percentage of waste in the landfill attributable to Henderson’s share of waste
generated by Station Two. As of December 31, 2018, Henderson owned 12% of
the waste in the landfill, and is therefore expected to pay 12% of the costs of
Project 15. Again, however, should the Company be unable to recover from
Henderson as it expects, Big Rivers requests authority to recover through its

ESM the costs it actually incurs.

What is the anticipated capital cost and impact to annual O&M

associated with this project?

The estimated capital cost of Project 15 is || G vlvs capitalized

interest of _ for a total cost of — Annual O&M costs

associated with this project are expected to be approximately ||
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Additional detail with respect to Project 15 is provided in Exhibit Pullen-4,

which is a cost summary prepared by AKCOM Technical Services, Inc.

What is the estimated timeline for this project?

Detailed Engineering specifications/drawings are expected to be completed by
June 1, 2020, which includes review and comment by the Kentucky Division of
Waste Management. Bid specifications and contractor selection process would
then occur between June 1, 2020 and July 31, 2020. This schedule gives an
anticipated start of construction date of August 10, 2020. The project is

expected to be completed by December 31, 2020.

Please describe the contracting approach Big Rivers intends to take
in order to complete the construction of this project.

Similar to the Green Station ash pond closure and associated projects, Big
Rivers intends to utilize a multiple-contract approach to complete this work.
Big Rivers will utilize an Owner’s Engineer to develop the construction and
major equipment specifications to be procured, and competitive bidding will be
performed to award the confracts based on cost, experience, safety record, and

scheduling requirements.
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What permits or approvals are necessary in connection with this
project?
Project 15 requires review and comment of project plans by the Kentucky

Division of Waste Management.

E. PROJECT 16 - CCR ENVIRONMENTAL COMPLIANCE

Please describe Project 16.

Project 16 includes a series of efforts undertaken by Big Rivers to ensure
ongoing compliance with the CCR Rule at its coal-fired generating stations. At
the Wilson Station, Big Rivers has installed groundwater monitoring wells,
conducted groundwater data analysis, ensured special waste containment, and
incorporated a new leachate collection and treatment system. Similarly, at the
Green Station, Big Rivers has constructed a collection trench and an
interceptor trench within the Green Station’s landfill to ensure leachate is
properly collected and treated. These and additional smaller projects, referred
to herein collectively as Project 16, have been undertaken by Big Rivers in the
usual course of its business, and each is more fully detailed in Exhibit Pullen-
5. This exhibit includes a description of each project, relevant environmental

regulations, and installation/cost information.
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Has Big Rivers completed all CCR-related compliance efforts reflected
in Project 16 and Exhibit Pullen-5?

No. As noted in Exhibit Pullen-5, certain 'undertakings included as part of
Project 16 (primarily leachate collection and treatment efforts at the Wilson
and Green Stations) remain ongoing and relevant costs have not been finalized.
These projects are expected to be completed in the coming months with all costs
finalized by dJuly 31, 2020. Big Rivers commits to providing updated cost
information with rgspect to ongoing projects under Project 16 during the

pendency of this case.

Are each of the undertakings that comprise Project 16 reasonable and
cost-effective for compliance with applicable environmental
requirements?

Yes. Project 16 includes costs related to design assessments, technical reports,
groundwater monitoring, leachate collection systems, and other efforts
undertaken by the Company since 2015. These costs were incurred to ensure
Big Rivers’ compliance Wﬂ;h environmental regulations governing CCR,

particularly those requirements set forth in 40 C.F.R. §257.
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CONCLUSION

Please summarize the relief requested by Big Rivers in this
proceeding.

Big Rivers requests the current recovery by surcharge of the reasonable costs
it has incurred and will incur in connection with the 2020 Plan projects, as well
as the grant of a CPCN for certain of the proposed 2020 Plan projects. Big
Rivers further requests authority to proceed with the accounting and
ratemaking treatment associated with the 2020 Plan as described in Big

Rivers’ Application and its attached testimony.

Does Big Rivers believe all of the projects proposed for inclusion in its
2020 Plan require a CPCN?

No. With respect to Project 13-3, Big Rivers intends to contribute towards the
closure of Station Two’s ash pond, as it is required to do pursuant to the parties’
agreement; however, as the Commission is aware, Station Two is wholly owned
by the City of Henderson and is therefore exempt from the requirements of
KRS 278.020(1). For this reason, Big Rivers requests a finding from the
Commission consistent with its holding in Big Rivers’ earlier environmental
compliahce plan case (Case No. 2012-00063)—specifically, that the

undertakings Big Rivers proposes to pursue at HMP&I, Station Two do not
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require a CPCN. Alternatively, if the Commission finds Project 13-3 does
require a CPCN, Big Rivers requests a CPCN for that project, as well.

In addition, Projects 14 and 15, which concern the installation of a final
cover system for Phase 1 of the Wilson Station’s landfill and a perimeter
drainage system and other facilities at the Green Station’s landfill,
respectively, are relatively-minor undertakings pursued by Big Rivers as
ordinary extensions of existing systems in the usual course of business. Project
14’s estimated capital cost of approximately [ |}l represents a
relatively insignificant portion of Big Rivers’ net utility plant (-) and will
not materially impact Big Rivers’ existing financial condition. Likewise,
Project 15's total estimated cost of || | | j I, of which Big Rivers’ share has
been calculated to be _, also represents a relatively minor capital
outlay for Big Rivers (- of the cooperative’s net utility plant). These
Projects, themselves, will also have a minor or negligible impact on the amount
of the ES, as discussed in the Direct Testimony of Mr. John Wolfram. For
these reasons, Big Rivers is not required to obtain a CPCN for Project 14 or:
Project 15 under KRS 278.020 and requests a Commission determination
reflecting that conclusion.

Finally, the relatively-minor undertakings that comprise Project 16 (and
for which regulatory assets were authorized in Case No. 2015-00333) have also

been pursued by Big Rivers as ordinary extensions of its existing systems in
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1 the usual course of business; based on this fact, Big Rivers asserts that a
2 CPCN was not and is not required for the relevant activities.

3

4 Q. Does this conclude your testimony?

5 A. Yes.
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1.0 Introduction

ClosureTurf ®is a patented, 3 Component System* that serves as the final cover system on landfills. ClosureTurf ®
Component 1 - An Agru Super Gripnet®, AGRU MicroDrain
Or (AGRU MicroSpike geomembrane)
Component 2 - An Engineered Turf
Component 3 - A sand infill (or alternatively, HydroBinder" infill)

*A Watershed Geosynthetics patented (patent no. 8,585,322) gas collection system is a separate component to
be utilized on sites that produce gas emissions. Pressure Relief Valves are provided at one per acre of ClosureTurf®
on landfills where gas emissions are expected. Engineer of Record is responsible for matching the gas system
design to the flow properties of each site.

In addition to the ClosureTurf® Design Guidelines document, product specific Installation Guidelines documents
as well as Specifications and other technical data are also available at www.watershedgeo.com.

1.1 Purpose and Scope
This manual contains guidance to aid in the design of final landfill closures utilizing ClosureTurf ® as the
primary final cover system. General Design Guidelines are covered in the main text, and product specific
items are found on the Product Data Sheets. As with any landfill liner design, it is imperative that a proper
design be combined with a proper installation of these products. See Figure 1 below.

/ i

/ Minimum
/ 1/2" 8and Layer

/ N
/ . —Engineered Turf \
"~ ,—2 Woven

otexliles

% Closure Turf® System

Y

\\ Prepared Subgrade / //
e

R i
o //

R

Figure 1: ClosureTurf® System
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This manual is provided as a guideline only. Watershed Geosynthetics LLC cannot anticipate the many
ways this product may be applied either in design or installation. Varying site conditions will require close
coordination between the engineer and the installer to account for any changes and adjust accordingly.
When required by state and/or local regulations, a licensed professional engineer or architect will be
required.

2.0 Landfill Cover Design Best Practices using ClosureTurf®

ClosureTurf ® is a product that is used as the final surface on landfills and Coal Combustion Residual (CCR)
covers. Since the final application of the product should be as maintenance free as possible, certain best
practices for cover design should be implemented in advance of final closure. Over the long term, a large
amount of settlement both at the base of the landfill and the differential settlement of some waste
profiles can cause grades to reverse and cause pockets where surface water may not drain properly. The
following sections will look at specific closure cover design techniques meant to make a ClosureTurf®
cover system as maintenance free as possible. Additionally, this manual explains specific unique methods
to mitigate storm water issues that have not been addressed before ClosureTurf® was available in the

marketplace.

2.1 Typical Landfill Cross Section
Typical closed landfills range in side slope from 2H:1V to 4H:1V (Horizontal:Vertical). Over time, these
slopes settle yet usually will not reverse grade due to their initial steeper slope. However, problems may
arise when the top deck of the landfill has been designed with very slight slopes (typically less than 5%).
Settlement calculations must be done for both the expected base settlement of the landfill and the
expected differential settlement of the waste profile within a given landfill. Typically, a coal ash type of
waste will not have the differential settlement that a municipal solid waste (MSW) type of landfill waste
will have. However, over time the combination of base settlement and differential settlement can be

surprising.

The settlement problem can become more of an issue when diversion berms have been placed on the
side slopes. Settlement calculations are one key to a good, long lasting design. Figure 2 shows typical
settlement design concerns when planning for a ClosureTurf ® cover system.

Case No. 2019-00435
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Typical TopDeck
. " will vary from 5% - 10%
Differential Settlement can come from any area to overcome settiement
and can be hard to predict over the life of the landfill

Typical Diversion Berm Slopes
5-10%_ will vary from 3% - 5% to overcome
. ,,\ \ \ &\{ >‘/% \é /‘i“ \ é - vanes settiement and carry expected flows
AL P 2 é é é 2 /
roavia y ¢ A
AR ™ T | | Waste | /////\
. \ TS Waste Settlement -
Ditch Slopes outside Rhe -
landfill area can be designed
at slight slopes as necessary
Base
Settlement

Figure 2: Typical Landfill Cross Section

2.2 Diversion Berms and Benches

Diversion berms and benches on ClosureTurf ® cover systems should be designed as regulatory
requirements dictate. For channel slopes between 3 and 5%, and where shear is less than 0.8 pounds per
square foot (psf), sand or gravel infill may be used. When benches are utilized, stone may be placed in the
bench to alleviate cold weather bridging along the inverted grade. Figure 3 shows a typical Diversion Berm
scenario.

Sand, or properly designed Gravel Infill
}< (according to design velocities expected) -—i

i

Closure Turf®

— Diversion Berm Fill

T ..\\\
Longitudinal ditch slopes Waste
will typically vary from 3%-5% e
Figure 3: Typical Diversion Berm
Case No. 2019-00435
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2.2.1 Benchless Design with ClosureTurf®
Extensive testing of sand infill has shown that a coarser, more well graded sand will greatly increase the
distance required between drainage structures. This improvement to the sand infill allows for a
benchless design that leaves diversion berms and down slope channels out of the design completely, or
at least greatly reduce the need. This is an innovative improvement to the product that will raise the
Time of Concentration (Tc) values.

By utilizing ClosureTurf ®, the designer enjoys the savings gained from not having to account for the 67
cubic yards of sediment storage, and not having to design for Water Quality Volumes (Wq).

2.3 Landfill Access

The ClosureTurf ® cover system can be driven upon under certain stress conditions. Extra care will need
to be used according to the load placed on the system. As shown in Figure 5, areas that receive a higher
amount of light traffic will require 1 inch of sand and/or 4 to 6 inches of gravel to act as a cushion layer
between the sand and vehicle contact. Detailed calculations of three different vehicle loads are in Section
6.0 Survivability/ Drivability Calculations.

A Typical Light Access Road is shown in Figure 4. Where heavier and more frequent travel is required,
refer to the Heavy Access Road in Figure 5. This is a typical detail and will need to be designed for actual
loads by the professional engineer of record.

/—cmsureTurf@
E .3 | 30.0

11
2' MIN.
Prepared
Subgrade

Figure 4: Light Vehicle Access Road Section

— Install 1" of Sand and
4-6" of Stone in Light
Access Road

'_,‘1
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Closure Turf® w/

Sand Infill

Closure Turf®

45'

30'

[}
\

Aggregate Base
Filter Geotextile

Compacted Protective Soil Laye
Agru 2-Sided Geocomposite-300mi
Agru Super Gripnet® Geomémbrane

Fusion Weld
Engineered Turf

w/ Rip Rap

Road Fill

Prepared
Subgrade

Figure 5: Landfill Access Road Section

2.4 Anchor Trenches

Case No. 2019-00435

ClosureTurf® only relies on the anchor trenches to serve as a termination point. Top anchor trenches
should be backfilled as quickly as practical after Engineered Turf Component is installed (prior to sand infill
placement).

Vertical anchor trenches as well as anchor trenches along the toe will not be backfilled until sand infill of
the engineered turf is in place, unless previously approved by the POR. Anchor trench dimensions will be

shown in the drawings.

Backfilling or sand bag loading the bottom and side anchor trenches should be considered and applied
when cool temperatures are anticipated to assist with creep reduction.

When HDPE material is utilized, additional anchoring methods may be required to reduce wrinkling due
to the overnight contraction of the material. Contraction of the HDPE material may be site
specific/seasonal and should be discussed onsite to develop an effective method to alleviate potential
issues.To get a final aesthetic look that reduces wrinkling, the product needs to be installed and allowed
to relax over the course of construction while the infill is finalized. At this point, the anchor trenches may
be filled and compacted. Note that all anchor trench designs will need to be reviewed and approved by
the engineer. Examples shown are typical scenarios only. The project engineer is responsible for designing
the proper size anchor trench for the specific site conditions.
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Surface Water Diversion Ditch

Compacted Soil

hor T
Compacted Soil in Anchor Trench
in Anchor Trench

— Continue Turf Component
into Anchor Trench

ClosureTurf®

Cut Geocomposite
and Weld HDPE
to Base Liner v

Waste

p —
{
i

7
{1 %\ﬁl{x
ir
W

Figure 6: Typical ClosureTurf ® Anchor Trenches at Top and Bottom of Slope

2.6 ClosureTurf® with Stone Infill for Ditches

When ClosureTurf ® is installed in ditches and stone infill is placed in lieu of sand infill, bridging due to
large temperature swings can be alleviated while providing adequate protection from shear. See Figure

7

ClosureTurf® Overlap Stone with Sand Infill
2 ft. min.

Stone
Designed for Daci

Figure 7: Typical ClosureTurf ® with Stone Infilled Ditch
Case No. 2019-00435
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2.6.1 ClosureTurf® with HydroBinder® Infill for Downslope Channels

ClosureTurf® downslope channels are easily constructed by changing the infill to HydroBinder'. Following
the HydroBinder® Installation procedures, final placement of HydroBinder" is fast and effective. Figure 9
shows typical downslope channel sections and how they may be designed according to whether waste
will be removed. Figure 9 shows the typical HydroBinder infill placement area for downslope channels.

Important: When HydroBinder” is utilized, it is important not to block the flow that occurs in the Super
Gripnet® with heavy structures such as Rip Rap Check Dams.

Case No. 2019-00435
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. ®
Clo:ureTuZ'@S w/ szroBmder Closure Turf®
repared Subgrade 2 N woo —— [

Waste Excavation

Waste ?

Note: Use this option where waste
excavation needs to be minimized
or eliminated.

Option 1
/A" Downslope Channel Section

W N.T.S.

ClosureTurf® w/ HydroBinder® Closure Turf®
Prepared Subgrade

Intermediate Cover (See Note 1)

Waste Excavation
Waste f

NOTE: Use this option where waste will be
excavated to build downslope channel.

Option 2
/A" Downslope Channel Section
1 N.T.S.

Prepared Subgrade

Intermediate Cover (See Note 1)

ClosureTurf® w/ HydroBinder®

Anchor Trench

Existing
Vegetative
Layer to

\ N l :
. \ | waste gl
Remain Intermediate Cover (See Note 1) NOTE: Use this option to rgtroﬁg) a
ClosureTurf® wi HydroBinder

Existing Closure Cover Liner System downslope channel on an existing
closure cover liner system.

Option 3 - Retrofit
/"A™\ Downslope Channel Section

w N.T.S.

Figure 8: Typical Downslope Channel Sections
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Figure 9: Typical HydroBinder” Infill Placement in Downslope Channels
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2.7 Energy Dissipation

As with any landfill closure, proper energy dissipation at the base of the ClosureTurf® with HydroBinder’
downslope channels is necessary. Internal energy dissipators, stilling basins, scour holes or a combination
of these may be necessary to properly convey high surface water velocities at the toe of slope and/or
around sharp angles. Downslope channel velocities are typically high. HydroBinder® infilled ClosureTurf®
will be able to better handle these high velocities and will not fail under very high shear stresses. Proper
energy dissipation techniques can be found in FHWA Circular Number 14 (HEC 14) “Hydraulic Design of
Energy Dissipators for Culverts and Channels,” Sept. 1983, revised 1995. See Section 5.0 Hydrology for
further hydrologic parameters.

Important: Because longer drainage lengths are possible with ClosureTurf®, the requirement to concentrate water in
benches to get it off the cover system may be eliminated or greatly reduced. The ability to maintain sheet flow for
extended distances is a major advantage to utilizing ClosureTurf®. Less diversion berms and downslope channels will
mean longer Travel Time values and will help to alleviate peak storm timing.
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3.0 Product Data Sheets

Closure 7urf® w/50 mil SuperGripnet®

Peoduct Data

Test Method »

Thickness (nominal), mil (mm)
Thickness (min. avg.), mil (mm)
Thickness (lowest indiv.), mil (mm)
Drainage Stud Height (min. avg.), mil (mm)
Friction Spike Height {min. avg.), mil (mm)
Density, g/cc
Tensile Properties (avg. both directions)
Strength @Yield (min. avg.), Ib/in. width (N/mm)
Elongation @ Yield (min. avg.), % (GL=1.3 in.)
Strength@8reak (min. avg.), Ib./in. width (N/mm)
Elongation@Break (min. avg.), % (GL=2.0in.)
Tear Resistance (min. avg.), Ibs. (N)
Puncture Resistance (min. avg.) Ibs. (N)
Carbon Black Content (range %)

Carbon Black Dispersion (Category)

Stress Crack Resistance (Single Point NCTL), hours
Oxidative Induction Time, minutes

Agru America

ENGINEERED TURF COMPONENT (CT)
Product Data

CBR Puncture

Tenslle Product (MD/XD)

Rainfall Induced Erosion

Aerodynamic Evaluation

Engineered Turf Fiber Tuft UV Stability
Backing System UV Stability Index Test
(Single Geotextile Fully Exposed)

Steady State Hydraulic Overtopping (ClosureTurf* w/
HydroBinder®)

Full Scale Wave O Test C

(ClosureTurf® with HydroBinder®)

Full Scale Wave Overtopping Test Discharge (ClosureTurf® with
HydroBinder®)

Internal Friction of Combined Components
ArmorFill™ Infill

Yarn Weight (Total Product Weight)
Tenslle le Strength of Yarn

Super Gripnet®
Turf Componem

clonn‘l\ﬂ'lml nnumf'/mm(mmuvmmmz mn.m. a-dsm,m,c.mrmmuo mm,wmmm)mw-u-ﬂ-md
e the use of our products are be reliable;

ASTM D5994
ASTM D5994
ASTM D5994
ASTM D7466
ASTM D7466
ASTM D792, Method B
ASTM D6693, Type IV
ASTM D6693, Type IV
ASTM D6693, Type IV
ASTM D6693, Type IV
ASTM D6693, Type IV
ASTM D1004
ASTM D4833
ASTM D 4218

ASTM D5596

ASTM D5397, Appendix
ASTM 03895 zoo'c, 1 itm 01

Test Method

ASTM D6241

ASTM D4595

ASTM D6459
GTRI Wind Tunnel

ASTM G147

ASTM G1545 Modified Cycle 1.UVA340

ASTM D7277/D7276

Colorado State University Wave Simulator

Colorado State University Wave Simulator
ASTM D5321
ASTM D6913

ASTM D5261
ASTM D2256

SUPPI.\' INFORMATION (sundard Roll Dimenslons)

“mil TN .
0 125 23 7 500
NA  NA 15 46 300

this literature

Al

- ClosureTurf’
LLDPE Vaiues HDPE Values
50(1.27) 50(127)
47.5(1.21) 47.5(1.21)
42.5(1.08) 42.5 (1.08)
130 (3.30) 130 (3.30)
175 (4.45) 175 (4.45)
0.94 (max.) 0.94 (min.)
See Below
N/A 110(19.3)
N/A 12
105 (18.4) 110(19.3)
300 200
30(133) 38(169)
55(245) 80 (356)
2-3 23
Only near spherical agglomerates for 10
views in Cat. 1or 2
N/A 500
2140

pass Low Temp. m;umm&(&cmmws«mmmmmpu. 100°C)

1500 Ib. (MARV)

2,100 MD / 1,600 XD Ib./ft. (MARV)
Infill Loss 0.05% 6 in./hr. Rainfall

120 mph with max. uplift of 0.12 Ib/sf

>60% retained tensile strength at 100 yrs.
(projected)

110 Ibs./ft. retained tensile strength at 6500
hrs (projected)

S ft. overtopping resulting in 29 ft/s velocity
and 8.8 psf shear stress for Manning's N
Value of 0.02

165,000 ft*/ft
4.0 ft’/s/ft

35°, min.
ASTM C-33 Fine Aggregates w/ Pozzolanic
Binder

220 0z./sq. yd. (2 32 0z. / sq. yd.)
15 Ibs. min.

Weight {avg.) ‘

m # m Ibs kg
152 11,500 1,068 ~4000 ~1814

9144 4500 418 ~1000

Arga (approx.}

however, mmmmmmuuunuwmhw cifi

mn

upon tests and data be
dhmaw suitability and applicability. Since the

actual use by others is beyond our control, no guarantee or warranty of any kind, expressed or implied, is made by Watershed Geosynthetics LLC as to the effects of such use or the results to be obtained, nor
does Watershed Geosynthetics LLC assume any liability in connection herewith, mnummmmmmhmwmpmmmummmummumm

exist or because of

plicable laws or

oras 10 Infringe any

Nothing herein Is to be

pmhhvev
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ClosureTurf® w/60 mil SuperGripnet® o v ClosureTurf”

Product Data : L Tesk Method ; LEDPEValues HOPE Valies
Thickness (nominal), mil {mm) ; ASTM D5994 60(1.52) 60 (1.52)
Thickness {min. avg.), mil (mm) ASTM D59%94 57 (1.46) 57 (1.46)
Thickness (lowest indiv.), mil {[mm) ASTM D5994 51(1.30) 51(1.30)
‘Drainage Stud Height (min. avg.), mil (mm) ASTM D7466 130 (3.30) 130(3.30)
(Friction Spike Height (min. avg.), mil (mm) ASTM D7466 175 (4.45) 175 (4.45)
Density, g/cc ASTM D792, Method B 0.94 (max.) 0.94 (min.)
Tensile Properties {avg. both directions) ASTM D6693, Type IV

Strength @Yield (min. avg.), Ib/in. width (N/mm) ASTM D6693, Type IV N/A 132(23.1)
Elongation @ Yield (min. avg.), % (GL=1.3 in.) ASTM D6693, Type IV N/A 12
Strength@Break (min. avg.), Ib./in. width (N/mm) ASTM D6693, Type IV 126 (22.1) 132 (23.1)
Elongation@Break (min. avg.), % (GL=2.0 in.) ASTM D6693, Type IV 300 200

Tear Resistance (min. avg.), Ibs. (N) ASTM D1004 40(178) 42 (187)
Puncture Resistance (min. avg.) Ibs. (N) ASTM D4833 70 (311) 90 (400)
Carbon Black Content (range %) ASTM D 4218 23 23
Carbon Black Dispersion (Category) ASTM DS596 Onlyneer m"d‘:m‘;‘”‘ focko
Stress Crack Resistance (Single Point NCTL), hours ASTM D5397, Appendix N/A 500
o Lo RN I
Agru America's pass Low Temp. via. ASTM D746 (-80°C), and Dimensional Stability via. ASTM D1204 (¢ 2% @ 100°C)

ENGINEERED TURF COMPONENT (CT)

Praduct Data i [ TestViethod j ; Values
CBR Puncture ASTM D6241 1500 Ib. (MARV)
Tensile Product (MD/XD) ASTM D4595 2,100 MD / 1,600 XD Ib./ft. (MARV)
ﬂRa!nfalI Induced Erosion ASTM D6459 Infill Loss 0.05% 6 in./hr. Rainfall
Aerodynamic Evaluation GTRI Wind Tunnel 120 mph with max. uplift of 0.12 Ib/sf
Engineered Turf Fiber Tuft UV Stability ASTM G147 260N [etahwid tonaild sirafigh 3t 1007
(projected)
Backing System UV Stability Index Test 110 Ibs./ft. retained tensile strength at
(Single Geotextile Fully Exposed) ASTMGI345 Moclified Cycle LUVAM0' e ts (pojectad)
5 ft. overtopping resulting In 29 ft/s velocity
:'::":’:‘ fute ';""‘"“"0"' Sopplon {CloprsTuet w/ ASTM D7277/D7276 and 8.8 psf shear stress for Manning's N
Value of 0.02
Full Scale Wave Over Test Ci ; 1
(ClosureTurf® with HydroBinder®) Colorado State University Wave Simulator 165,000 ft’/ft
Full Scale Wave Overtopping Test Discharge (ClosureTurf® & 2 Tt T 3
with HydroBinder®) State y Wave Si 4.0f/s/ft
Internal Friction of Combined Components ASTM D5321 35°, min.
ArmorFill™ Infill ASTM D6913 m' C-33 Fine Aggregates w/ Pozzolanic
Yarn Weight (Total Product Weight) ASTM D5261 220 02. / 5q. yd. (> 32 0z. / 5q. yd.)
Tensile Strength of Yarn ASTM D2256 15 lbs min.

SUPPLY INFORMATION (Standard Roll Dimensions)

Area{approx.]  Welght {avg.

mil THE T R T R S TR oI kg

Super Gripnet® 60 1.50 23 F | 500 152 11,500 1,068 ~4000 ~1814
Turfcompomnt N/A N/A 15 46 300 9144 4500 418 ~1ooo "'454

ClcwluF/md Mlo'nll'l woam (US 'm Nu. 7“2 105 l,SlS,.!IZ, ! 163,375, ili s, m,m. mdhn Pmnl No. zmmr and other 'duks Pending) and Iradtmah u! the Md
nuwmmmm-umnmmmwm:mwumanum
mwmmmumumwmawm without of its accuracy, sultability and

applicability. Since the actual use by others is beyond our control, no guarantee or warranty of any kind, expressed or implied, bmhywna#dﬁammuucumﬂnmﬂswhmu
mmnummmwwmunmmmmmmmm mm«mmwmmu-mmmmm
may be necessary or desirable when particular or exist or bx faws or Nothing herein is to be construed as permission
or as a recommendation to infringe any patent.
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Closure 7urf® w/50 mil MicroDrain® Liner SHle ClosureTurf”

TR e e LADPE Values  HDPE Values
Thickness (nominal), mil (mm) e © asimpsess  so(u2s) 50(1.25)
Thickness (min. avg.), mil (mm) ASTM D5994 47.5(1.19) 47.5(1.19)
Thickness (lowest indiv.), mil (mm) ASTM D5994 42.5 (1.06) 42.5 (1.06)
Drainage Stud Height (min. avg.), mil (mm) ASTM D7466 130(3.30) 130 (3.30)
MicroSpike Asperity Height (min. avg.), mil (mm) ASTM D7466 20(0.51) 20(0.51)
Density, g/cc ASTM D792, Method B 0.94 (max.) 0.94 (min.)
Tensile Properties (avg. both directions) ASTM D6693, Type IV
Strength @Yield (min. avg.), Ib/in. width (N/mm) ASTM D6693, Type IV N/A 110 (19.3)
Elongation @ Yield (min. avg.), % (GL=1.3in.) ASTM D6693, Type IV N/A 12
Strength@Break (min. avg.), Ib./in. width (N/mm) ASTM D6693, Type IV 105 (18.4) 110 (19.3)
Elongation@Break (min. avg.), Ibs. %(GL=2.0 in.) ASTM D6693, Type IV 300 200
Tear Resistance (min. avg.), Ibs. (N) ASTM D1004 30(133) 38 (169)
Puncture Resistance {min. avg.) Ibs. (N) ASTM D4833 55 (245) 80 (356)
Carbon Black Content (range %) ASTM D 4218 23 23
Carbon Black Dispersion (Category) ASTM D5596 ol o m:'&“‘:’:‘;“” foren
Stress Crack Resistance (Single Point NCTL), hours ASTM D5397, Appendix N/A 500
Oxidative Induction Time, minutes sl ASTM D389_5, 200°C, 1atm O, . C 2140 2140

Agru America’s geomembranes are certified to pass Low Temp. Brittleness via. ASTM D746 (-80°C), and Dimensional Stabllity vis. ASTM D1204 (£ 2% @ 100*C)
ENGINEERED TURF COMPONENT (CT)

ProductData ; : SR g Test Metﬁod ‘ I 2l Valﬁes

CBR Puncture ASTM D6241 1500 Ib. (MARV)

Tensile Product (MD/XD) ASTM D4595 2,100 MD / 1,600 XD Ib./ft. (MARV)

Rainfall Induced Erosion ASTM D6459 Infill Loss 0.05% 6 in./hr. Rainfall

Aerodynamic Evaluation GTRI Wind Tunnel 120 mph with max. uplift of 0.12 Ib/sf

Engineered Turf Fiber Tuft UV Stability ASTM G147 (::mou m',"“’ [SHTINE SO 400wt

Backing System UV Stability Index Test 110 Ibs./ft. retained tensile strength at 6500
M G1545 M G UVA340

(Single Geotextile Fully Exposed) Gl RO hrs (projected)

b 5 ft. overtopping resulting in 29 ft/s velocity
RS R O] (ComeT e W ASTM D7277/D7276 and 8.8 psf shear stress for Manning’s N
Hydeolinders) Value of 0.02
Full Scale Wave Overtopping Test Cumulative Volume

Colorado State University Wave Simulato
(ClosureTurf® with HydroBinder®) ¥ 2 uisor | IGS0008%
Full Scale Wave Overtopping Test Discharge (ClosureTurf® with 3
HydroBinder®) Colorado State University Wave Simulator 4.0 ft'/s/ft
Internal Friction of Combined Components ASTM D5321 35°, min.
ArmorFill™ Infill ASTM D6913 ::?:rc'” Fiw ARErogaae i/ Paszotanic
Yarn Weight (Total Product Weight) ASTM D5261 22002./5sq.yd. (232 02. /sq.yd.)
Tensile Strength of Yarn ASTM D2256 15 Ibs. min.

SUPPLY INFORMATION (Standard Roll mmehsibns)

.Lgngth Ared (approx.} . ‘Waeight (avg.)
Y m . m2 kg |
MicroDrain® 50 135 23 7 500 152 11,500 1,068 ~4000 ~1814 |

Turf Component N/A N/A 15 46 300 9144 4500 418 ~1000 ~454

ClosureTurf®/and Nvdfb‘hﬂ'/p!od\m(us Patent No. 7,sn,1os 3555,322,9163 375 mlsvn,zn Cludhn Pmmlb.l,“! 170; and other Patents Pending) and trademarks are the property of
and suggestions in this d\emedwm:nbaudmm“huwmhem
mﬂﬁhﬁr«n&mdﬂun«hm"mdmm;ﬂywﬁc without fi of its accuracy, suitability and applicability. Since the
actual use by others is beyond our control, m.mwwmtvdtwhrﬂ.ewr&edonmpied.sMMMdGW!uMamMMﬁMm«MMmMMM
mwmmmmmmmwmnmm Any statement made herein may not be absolutely complete since additional inf ion may be y or desirable when
or exist or because of laws or g Nothing herein is to be as ion or asa d: to infringe any

patent.
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Closure 7urf® w 40 mil MicroSpike® _ ~ ClosureTurf

Product Data : Sl Fest Methad e LLDPE Values HDPE Valogs
Thickness (nominal), mil (mm) ASTM D5994 40(1.02) 40 (1.02)
Thickness (min. avg.), mil (mm) ASTM D5994 38(0.97) 38(0.97)
Thickness (lowest indiv.), mil (mm) ASTM D5994 34 (0.86) 34 (0.86)
Asperity Helght (min. avg.), mil (mm) ASTM D7466 20(0.51) 20(0.51)
Density, g/cc ASTM D792, Method B 0.94 (max.) 0.94 (min.)
Tensile Properties (avg. both directions) ASTM D6693, Type IV
Strength @Yield (min. avg.), Ib/in. width (N/mm) ASTM D6693, Type IV N/A 88 (15.4)
Elongation @ Yield (min. avg.), % (GL=1.3in.) ASTM D6693, Type IV N/A 12
Strength@Break (min. avg.), Ib./in. width (N/mm) ASTM D6693, Type IV 112 (19.6) 88 (15.4)
Elongation@Break (min. avg.), %(GL=2.0in.) ASTM D6693, Type IV 400 350
Tear Resistance (min. avg.), Ibs. (N) ASTM D1004 25(111) 30(133)
Puncture Resistance (min. avg.) Ibs. (N) ASTM D4833 50 (222) 90 (400)
Carbon Black Content (range %) ASTM D 4218 2-3 2-3
Only near spherical agglomerates for 10
Carbon Black Dispersion (Category) ASiNl 00 views in Cat. 1 or 2
Stress Crack Resistance (Single Point NCTL), hours ASTM D5397, Appendix N/A 500
Oxidative Induction Time, minutes ASTM 03-5 lm'c. 1 atm 0: _ 2140 2140
ummm':mmmmwwmmvm Brittleness via. Asmnm(m) and m.mmmsmmym ASTM D1204 (£ 2% @ 100°C)
ENGINEERED TURF COMPONENT (CT) I -
Broduct Data , i i B . dest Method J
CBR Puncture ASTM D6241 1500 Ib. (MARV)
Tensile Product (MD/XD) ASTM D4595 2,100 MD / 1,600 XD Ib./ft. (MARV)
Rainfall Induced Erosion ASTM D6459 Infill Loss 0.05% 6 in./hr. Rainfall
Aerodynamic Evaluation GTRI WInd Tunnel 120 mph with max. uplift of 0.12 Ib/sf
>60% retained tensile strength at 100 yrs.
En| Turf Fiber UV Stabill ASTM G147
gineered Tu ity (pr d)
110 Ibs./ft. retained tensile strength at 6500
Backing System UV Stability (Exposed) ASTM G1545 Modified Cycle LUVA380 0 @
4 . 5 ft. overtopping resulting in 29 ft/s velocity
HS“"" s':'::"d"“"c Diseitpain (Cosundturf® w/ ASTM D7277/D7276 and 8.8 psf shear stress for Manning's N
ydroBi ) Value of 0.02
Full Scale Wave Overtopping Test Cumulative Volume e o I 3
State L Wave Si
(ClosureTurf® with HydroBinder®) 4 Y L

Full Scale Wave Overtopping Test Discharge (ClosureTurf® 3
Colorado State Unive Wave Simulatol {
roBinder®) o niversity Wave Simulator 4.0 ft*/s/ft

Internal Friction of Combined Components ASTM D5321 21°, min.

ArmorFill™ Infill ASTM D6913 ASTMESS Fuieippresaton ) Poriiet
Binder

Yarn Weight (Total Product Weight) ASTM D5261 220 0z./sq. yd. (232 0z. / sq. yd.)

Tensile Strength of Yarn ASTM D2256 15 Ibs. min.

SUPPLY INFORMATION (Sttndlrd Roll Dimensions)

Vi Length Area {approx}  Weight {avg.)
mil mm f m ft. m 2 m2  Ibs kg

MicroSpike® 40 1.0 23 7 750 229 17,250 1603 ~3900 ~1769
TurfComponent N/A N/A 15 4.6 300 9144 4500 418 ~1000 "'454 |
CmeurFlmHvmewleM[USPmntm 7,6‘2.106, s,sus,az:,nss,us,wsm,m.c-mm-nhmuo Lwl”nmmmmknduhndwdtmm“ﬁnwm
and suggestions in this literature concerning the use of our products are based upon tests and dets believed to be

MMMMMMthmemW cifk without and of Its accuracy, and
applicability. Since the actual use by others is beyond our control, mgmummmkmmumu,umwmwm:ummum..m
the resuits to be obtained, wrdoswnw&osynmmum:mmmwmv“ herewith. Any made herein may not by

may be or desirable wh; exist or because of Iaws or Nothing herein is to be

as orasa mwm-mpmm
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4.0: Stability
The sand infill is held in place by the coarse sand and the unique structure of the engineered turf that traps the sand to
anchor and ballast it to the surface it covers.

4.1: Interface Direct Shear Testing
Below are test results of the Interface Direct Shear Testing done on the ClosureTurf® product as it relates to Super
Gripnet® geomembrane to Engineered Turf interface.

Low Normal Shear Box

CLOSURETURF LANDFILL COVER SYSTEM
INTERFACE DIRECT SHEAR TESTING (ASTM D 5321)
Upper Shear Box: Concrete sand nomunally compacied
Engineered Turf with grass side (green yams) up’
Agru 50 mil LLDPE Super Gripnet geomembrane with studs side up’
Lower Shear Bov: Concrete sand

0 60
Shear Strength 8 a R
60 meters”’ | (dew) | (psh)
—dA et | e §( 50 Peak 39 3 YT
0 LD 33 1 |
a6 O Peak
o Lp
= Lincar (Peak)
== Lurear (LD}

Shear Force (psf)
r—3
Shear Strength (psf)
b 4

1o

0 o )

0o 0s 10 18 20 2s 30 0 10 20 30 A6 50 ol
Displacement (in.) Normal stress (psf)
Test | Shear | Nommal Shear Soaking Consohdanon | ower Saul Upper Soal GOl Shear Strengths | Failure
No | Box Size]  Swess Rate Stress | Time | Stress | Tame | 3y w, o Y o oy [0 () % LT NMode
in xm ) (psh) (i man} l&’\l ihout) | psf) | thourt | ipef) | (%o1 | (%) (pefy (*a) [} (%) (%} (psh) psf)
A Ti2 x 12 ;a 04 10 - = - - 5 - 7 3 a = 0 7
8 12x12] 20 )4 20 . : - . - 2 14
4C 12 x 12 50 04 50 . - . - . - s s - - 4 33
NOTES:

1) Shding (1 ¢ . shear fmlure) occurred at the mierface between the gostexule of the artificial grass and studs side of the geomembrane
12) The reported totakstress patemeters of friction angle and adhesion were determined from a bost-fit line drawn through the tost data Caution should be exercised m using these strength
parameters for spphications s olving nonmal stresses outside the range of the stresses covered by the test senes  The large-displacement (1.D) shear strength was colculated usng the shear force

meanured at the end of the test

DATE OF TEST 51152010
TFIGURE NO [

’ [PROJECT NO SGHL0007
I:-‘II,E NI:")"NT =

Figure 10: Interface Direct Shear with Low Normal Stress at 10, 20 and 50 (psf). Engineered Turf and Agru 50 mil LLDPE
Super Gripnet®.
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4.2: Wind Uplift
A study was performed on the wind uplift reactions by the Georgia Tech Research Institute. The
ClosureTurf® product indicated very small uplift (i.e. less than 0.13 psf) when exposed to 120mph winds.
This is in contrast with other exposed geomembranes where extensive anchoring is required even for
50mph winds.

ClosureTurf® technology provides features that help mitigate the forces of wind, such as a porous surface
to break vacuum and turf blades that will increase the aerodynamic turbulent flow boundary conditions
and blades bending/reacting against the wind causing a resistance to the uplift component.

0.15 =
0.1
i 0.05 -
E‘ B
- e '
® -0.05 -
= |
7
q‘_) ‘0.]"
o
& +-015+
a
2 .0.2-
-0.25 -
'03 i ] 1 1 | | | | ] | L
0 20 40 60 80 100 120 140 160 180
Wind Velocity (ft./sec.)

Figure 11: Georgia Tech Research Institute Wind Tunnel Chart Uplift Pressure vs. Wind Velocity
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Aerodynamic Evaluations of ClosureTurf™ Materials, GTRI Project No. D-6244, Contract No. AGR DTD

09 1
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Sand Thick
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5/14/10

AerodynamicDriven Requirements of Sand Ballast Thickness for

Closure Turf Material - Conditions at Perimeter of Level Installation
Sand Weight Density = 110 Ib,/ft?, NO Factor of Safety Included

== Shear Stress, mu = 0.93

— Normal Loading

1, = Interface Coefficient of Static Friction

F¢= Interface Friction Shear Force

Fy= Normal Force = Weight of Sand - Lift
(Neglects Turf Material Weight)

y CIRSESE s, RSy (e
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Figure 12: Sand Ballast Minimum Requirement at the Perimeter of Engineered Turf Installation
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Aerodynamic Evaluations of ClosureTurf™ Materials, GTRI Project No. D-6244, Contract No. AGR DTD

5/14/10
{ _
AerodynamicDriven Requirements of Sand Ballast Thickness for
9k Closure Turf Material - Conditions of Interior of Level Installation ;
Sand Weight Density = 110 Ib,/ft?, NO Factor of Safety Included |
0.12 4
44, = Interface Coefficient of Static Friction !
~#—Shear Stress, mu = 0.5 Fs= Interface Friction Shear Force = =
94 ~4—Shear Stress, mu = 0.93 Fy= Normal Force = Weight of Sand - Lift s F’ Ffr
(Neglects Turf Material Weight)
=i~ Shear Stress, mu = 1.5
€ 0.08 = Normal Loading
g
£
g 0.06
2 Ak
8 oo !/1,=0.93J
E Sl e
% 0.02
=3
g H,=1.5
o |
-0.02 :
!
-0.04 :
-0.06
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Figure 13: Minimum Sand Ballast Requirement in the Interior of Engineered Turf Installation
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4.5 ClosureTurf® Grain Size Curve Parameters
ClosureTurf® requires that specialized mixture of sand infill be placed in the engineered turf. The
sand utilized for ClosureTurf® will be approved and supplied by WatershedGeo®. If for some reason
WatershedGeo does not supply the sand infill, the sand procured by others will be evaluated ASTM
D6460 and demonstrate cumulative sand material loss of less than 0.1 inch during flow conditions
with a shear stress equal to or greater than 0.80 psf or minimum required shear stress per the
Engineer of Record, whichever is greater.

Example particle size distributions that range between a typical manufactured sand and the ASTM
#9 aggregate as presented in Figure 14 have been shown to meet the performance criteria as
described above.

r 1 I 3% #20 #30 #40 #60 #100 #140 ¥200
o0 T T
] ] ) 1K 1 ]
1 1 R i 1
90% 1 I =1 1 1
1 1 i3 | i
| | il 1 1
80% 1 T gt 1
] ] g X
1 | |
70% (] (] 3l
Typical Graded !
Manufactured Sand

20% |

10%

| ST BN Ty SRS AN S IR S G (s

ek e I ——

0%
100.00

Figure 14: Example Infill Gradations

5.0 Hydrology

5.1 DE-tention, Not RE-tention
Any ClosureTurf® design will be able to take advantage of the Detention of storm water rather than the
erosion control method of Retaining storm water. With ClosureTurf®, storm water is simply ‘DE’-tained
long enough to mitigate downstream flooding. This allows space in the pond previously allocated for
sediment storage and Water Quality Volumes to be used only for the safe conveyance of the design

storm event.

Case No. 2019-00435

Exhibit Pullen-3

Direct Testimony of Michael T. Pullen
Page 27 of 63

Page 21



5.2 ClosureTurf® Hydrology Parameters
Currently, many regulatory agencies are requiring run-off curve numbers (CN) of 95-98 for a typical landfill
closure. The ClosureTurf®’s CN has been determined to be between 92 and 95. This number was derived
by TRI Environmental, Inc. and Colorado State University Hydraulics Laboratory in separate tests. Table 2
below shows the typical TR-55 design parameters for Hydrology using ClosureTurf®.

ClosureTurf® Hydrology
TR-55 Data
Curve Nu.mber Depends on 92! - 95
Rain Intensity
Manning's n 0.11
Flow Length 100
2yr-24hr Rain SCS
Sheet Fi
ISy, Land Slope design
Flow Length design
Slope design
Surface (paved/unpaved) Unpaved
X-Sect Area ft2
Shallow Concentrated Flow . )
Wetted Perimeter Linear Feet
Channel Slope ft/ft
Manning's n 0.02
Channel Flow Flow Length design
Flow Length design

1. CN ranging from 92 in High Intensity Rainfalls to 95 in normal rainfall events.

Table 2: ClosureTurf® TR-55 Data

The engineered turf portion of ClosureTurf® will have a Manning’s ‘n’ under sheet flow that is 0.12 on slopes
greater than 10% and 0.22 on slopes less than 10%. In most cases, the travel time for sheet flow will have the

greatest impact to the overall Tc.

5.3 Drainage Length
Critical slope length is defined as the drainage length between the top of slope and benches or swales
where the system will discharge the flow. Maximum drainage lengths will vary according to the storm
event designed for and the region in question. Testing has shown sand losses of less than 0.05 inches with

shear stresses exceeding 1.0.

By utilizing the simple shear equation 7ds where = the weight of water (62.4 Ibs/ft?); d = depth (ft) and
s = slope (ft./ft.), the sand will perform better where this simple shear is less than 1.0.
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Regulations usually require adherence a particular storm event. Since storm events such as the 100 yr 24
hr event only produce fractions of inches of total rainfall per hour, the designer will need adhere to a
higher intensity, shorter time period event such as the 100 year 1 hour event to reduce the likelihood of
inundating the sand on steeper slopes when this occurs.

6.0 Survivability / Drivability Calculations
An evaluation of drivability was completed by SGI Testing Services. Additionally, an independent Vehicle Travel
Design was completed. Parameters from those reports are used in the examples below.

Problem:

1. Evaluate the puncture resistance/material survivability of the ClosureTurf® system.

Vehicle Details:
A. Kubota Crawler Dumper Weight = 6,000 Ibs
Kubota 1,300 Ibs plus payload of 1,600 |bs Weight = 2,900 lbs
Pick-Up Truck, Loaded Weight = 6,000 Ibs
Rubber Tire Bobcat Weight = 3,000 |bs
Tire Pressure = 30 — 40 psi

moo®

A. Evaluate the puncture resistance of ClosureTurf® geotextiles under the tire pressure of access
equipment.

First, using a pick-up truck with a weight of 8,000 Ibs and a contact tire area of 0.53ft? or a 0.82 ft
diameter circle area determine the tire contact pressure.

Weight per Wheel = 8,000 Ibs/4 wheels = 2,000 Ibs/ wheel

: ¢ 2,0001bs
Tire Contact Pressure = Weight per Tire _ ————— = 3,703 lbs/ft? = 26 psi
Contact Area 0.54ft°

Tire Contact Pressure =26 psi = 30 psi oK

Then estimate the average strength of the geotextiles. The mean strength of the ClosureTurf®
engineered turf in machine direction, Tensile MD, is shown on Figure 19 and the mean strength of
the ClosureTurf® engineered turf in cross-machine direction, Tensile XD is on Figure 20 below.

Tog™ Tensile MD ; Tensile XD _ 2055 ; 1802 _ 1928.5 Ib./ft.=161 Ib.fin.
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Subject: Travel way braking resistance

| 1

OBJECTIVE: The proposed ClosureTurf™ product has been claimed to withstand vehicle traffic "without

damage." This calculation determines the adequacy of the ClosureTurf™ final cover system
resistance to vehicle use during the postclosure period. Travel speeds while on the the proposed
final cover system should be limited to 15 MPH or lower. It is dependent on the friction angles
determined within the proposed artificial turf. Regular post-closure maintenance travel will
consist of an ATV and pick-up trucks. Fire Protection Districts may request site access in event of
local wildfires. Fire fighting equipment types would be wildland type tankers to incident command
vehicles. GVWR for these loaded (with water) vehicles can be as high as 55,000 pounds, 40,000 lbs
on dual rear axles/wheels. Typical tire pressure ratings for these vehicles can be as high as 120 psi.

CALCULATIONS: Bench vehicle slide potential
From interface friction testing by WGS
Fric. Ang. Adhesion

] c
Foundation soil vs. SGN (spiked) Res. friction angle = 44.0 118.3
Ballast sand vs. Engineered turf Res. friction angle = 36.0 1.0
"Grass" GT vs. SGN stud (from CTL) Res.friction angle = 33.0 32.0 <=Use

~%~7

Assume a tire contact area of 83.3 sq.in.for this calculation (eq. to 120 psi)
Assume a bench fill depth of 1.0 inches and material weight of 110 pcf.
Assume maximum bench slope at 10%

Driving Forces:
Ws = Weight of Roadway = 83.3 sq.in/144 x 0.5/12 x 110 pcf = 5 Ibs

WV = Vehicle Tire Load = 10,000 Ibs (dual wheel rear axle)
Fb = static friction force on the turf product (assumed as the lowest friction angle)

Assuming dead stop time is 2 sec, @ = Av/t = 15 MPH / 2 sec = 11 ft/sec’
Vehicle tire load mass, m = 10000/g = 311 slugs
Fb = ma =Vehicle Braking force = 3,416 Ibs

Resisting Forces:
Fr = Frictional Force = (Wv + Ws) X cosf} X tand,,

Fa = Adhesion force = Bench width X Bench length X €, (neglect c)

Static Dynamic
Driving Force (Ws +Wv)sinf3 Static + Fb
996 4,412
Fr= 6,465 6,465
FS = Resisting Forces/Driving forces
= 6.5 15
Okay Okay
CONCLUSION: The engineered turf based final cover system will resist sliding forces on benches from vehicle

travel from the friction resistance alone. This calculation considered the worse case scenario of
local fire district water tender vehicles traveling on the topdeck roadways. The occurence of heavy
fire equipmment travel will be only in times of local fire events hence rare.
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7.0 Gas Management Plan
Landfills produce emissions continually and have no "on or off" switch to prevent gas releases from occurring as
a result of poorly tuned gas collection systems, system malfunction or even during construction phases of the
landfill. It must be acknowledged by the engineer of record and operators who incorporate ClosureTurf® that
emissions are continuous in landfills and a method of managing the emissions are a responsible part of the design
and operation of a landfill. A gas management plan will be developed by the design engineer. The application and
design concept of the gas venting systems described in this document are covered under U.S. Patent No.

8,585,322.

7.1 Minimum Requirements

The gas management plan will include at a minimum, the use of provided ClosureTurf® Pressure Relief Valves,
(See Figure 17) to meet the specific needs of the intended site. The minimum required gas emission venting
devices will be installed at a rate of at least one vent per acre of installed ClosureTurf® (See Figure 15).
Watershed Geosynthetics LLC supplies the minimum number of Pressure Relief Valves with delivery of the
ClosureTurf® product. The valves must be installed on sites that produce gas to validate any warranties.
Design Engineer will be responsible for designing the correct amount of Pressure Relief Valves as well as any
other design elements required for the site.

Pressure Relief Valves are designed to convey a maximum of 50 SCFM (Standard Cubic Feet Per Minute) under
1 inch of water column. Design Engineer will be responsible for designing the correct amount of Pressure
Relief Valves required for the site.

7.2 Surficial Collection Design (Where Applicable)

While it should be noted that not all projects will incorporate a surficial collection design, the ClosureTurf®
System serves as an effective tool for control of fugitive emissions and can be incorporated into a conventional
gas collection system or in some cases as a standalone gas collection and control system. A ClosureTurf®
surficial collection design will incorporate the use of surficial collection strips (See Figure 16) that provide high
flow capacity and a larger radius of influence. The system design will also incorporate the surficial collection
foot (See Figure 18) that serves as a wellhead base, geomembrane interface and gas conveyance path from
the strips to the collection wellhead (not provided by WatershedGeo®).

7.2.1 Surficial Strips (Where Applicable)

Surficial strips are to be placed prior to the placement of geomembrane. Surficial Strips may consist of
SuperGripnet®, single sided geocomposite or other techniques that will allow for the proper flow of gas
without causing ballooning. The placement of the strips will be determined by the design engineer and
included in the gas management plan.
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7.2.2 ClosureTurf® Pressure Relief Valve

The Pressure Relief Valve is a mandatory component of the ClosureTurf® System. The primary purpose of
this component is to provide for necessary release of pressure in the event the gas collection system
malfunctions. The number of Pressure Relief Valves required will be determined by the POR and installed

during construction of the ClosureTurf® System.

Valve Body ,

Field Weld Field Weld
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Gas Flow

Figure 17: ClosureTurf® PE Pressure Relief Valve (Patent Pending)
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7.2.3 ClosureTurf® Collection Foot

This device is designed to be the interface between the surficial collection strips, the geomembrane and
a gas collection wellhead (not provided). The unit allows vacuum to flow in from beneath the
geomembrane and from the surficial collection strips to create a larger radius of influence for gas
collection. Placement will be determined by the gas collection system design
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Figure 18: ClosureTurf® Surficial Collection Foot Connection to GCCS System
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Figure 19: ClosureTurf® Passive Gas Vent
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Technical Note

Design Life of ClosureTurf®

The ClosureTurf® Final Cover System is projected to last well over one hundred (100) years,
provided it is installed and maintained in accordance with Watershed Geosynthetics’ standard
specifications. This duration exceeds the current post-closure regulatory period of 30 years by
more than 3 times. During that time, the average maintenance cost of the ClosureTurf system will
be roughly 10 to 20% of the cost for maintenance of a traditional soil cover system.

ClosureTurf Components

To better understand system longevity, it is helpful to break down the system into its components
and explain the function of each component. A cross-section of the ClosureTurf system is shown
in Figure 1 to aid the discussion.

~ Nominal 1/2"
* Specified infil}

.~ Engineered Turf
Geotextile Layers

Structured ' P4
Geomembrane =
Prepared
Subgrade
ClosureTurf® System

_,/

Figure 1. ClosureTurf® Cross-Section

Starting at the prepared subgrade and moving vertically through the cross-section of the system,
the first component is the structured geomembrane. The structural geomembrane layer creates an
impermeable hydraulic barrier providing the actual environmental containment. Moving upward
through the cross-section, the second component is the engineered turf layer. The engineered turf
layer is comprised of two distinct parts: (1) a double-layer woven geotextile backing with enhanced
ultraviolet (UV) resistance; and (2) polyethylene turf fibers (or yarns) tufted into the woven
geotextiles. The third, and final, component of the ClosureTurf system is the specified infill. The
specified infill is an angular, specifically graded sand resting on the geotextile backing and within
the individual turf fibers of the engineered turf layer.
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UV Protection

The geomembrane is covered by the engineered turf and sand protecting the geomembrane from
UV exposure. Based upon research by Geosynthetic Institute (GSI) [Koerner et al., 2011 and
Koemner et al., 2012], a covered geomembrane has an expected lifetime (i.e., a half-life) of several
hundred years. The sand infill and turf fibers provide UV shielding of the geotextile backing of
the engineered synthetic turf. With the sand infill in place, the geotextile backing will remain intact
and in place covering the structured geomembrane, allowing the geomembrane to realize its full
design life. The sole component of the ClosureTurf system exposed to UV is the turf fibers.

Longevity of Turf Fibers

Longevity of the turf fibers dictates the design life of the ClosureTurf system. UV longevity testing
on the turf fibers indicates the half-life is projected to be over two hundred years, as presented in
Attachment 1, Literature Review and Assessment of ClosureTurf® UV Longevity prepared by
Geosyntec Consultants. At year 100, the turf fibers are projected to have approximately 60% of
the original tensile strength. The average tensile strength of virgin turf fibers is approximately 35
Ibs per fiber. Therefore, the tensile strength at year 100 is projected to be approximately 20 Ibs per
fiber, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>