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COMMONWEALTH OF KENTUCKY

BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:

STERLING VENTURES, LLC

COMPLAINANT

RECEIVED

MAY 2 0 2015

PUBLIC SERVICE
COMMISSION

vs.

)

)

)

)

)

)

CASE NO. 2015-

KENTUCKY UTILITIES COMPANY

DEFENDANT

FORMAL COMPLAINT

1) ByOrder dated December 23, 2009, the Public Service Commission (the "Commission")

granted Kentucky Utilities Company ("KU") and Louisville Gas andElectric Company ("LG&E")

a Certificate of Public Convenience andNecessity (the "CPCN") (i) to build the first phase of a

coal combustion residuals ("CCR") landfill at the Trimble County Generating Station ("the

Trimble Landfill"), and (ii) to build the first phase of a CCR landfill at the Ghent Generating

Station;(the "Ghent Landfill")'.

2) Pursuant to KRS §§ 278.260, 278.280(1) and 807 KAR 5:001 § 12, Sterling Ventures,

LLC ("Sterling") requests that the Commission revoke the 2009 CPCNgranted to KU and LC&E

(the "Companies") to build the first phase of the Trimble Landfill, and to limit the environmental

cost recovery surcharge paid by KU ratepayers for the Ghent Landfill.

3) The Companies have not beenable to obtain the various federal andstatepermits required

to begin construction of theTrimble Landfill. As explained below, since 2009, the design, capital

^In the matter ofApplication ofKentucky Utilities Companyfor Certificates ofPublic
Convenience and Necessity and Approval ofIts 2009 Compliance Planfor Recovery by
Environmental Surcharge, KU CaseNo. 2009-00197 (the "2009 KU Application"), LC&E Case
No. 2009-00198 (the "2009 LC&EApplication") (Orders of December 23, 2009).



cost, location, operational expense and capacity requirements of the Trimble Landfill have

dramatically changed, and it is now clear that the Trimble Landfill will not serve the public

convenience, is not necessary and isunjust, unreasonable and improper. Due toa staggering

increase in the capital cost of the first phase of the Trimble Landfill, a substantial reduction in the

annual CCR capacity requirements of the Trimble Landfill and the availability ofa less costly off-

site disposal alternative for Trimble's CCR, the Trimble Landfill is unnecessary, and is a wasteful

duplication of facilities.

4) Sterling also requests the Commission cap the environmental cost recovery surcharge (the

"ECR") allowed onthe Ghent Landfill. KU failed to take advantage ofa known, less costly

disposal alternative that would have substantially reduced the ECR.

I. PARTIES

3) Complainant, Sterling Ventures, LLC, is a KU customer, with its business office in

Lexington, Fayette County, Kentucky, and is in the business ofoperating anunderground

limestone mine in Gallatin County, Kentucky. Sterling Ventures' business address is:

Sterling Ventures, LLC
376 South Broadway
Lexington, KY 40508

4) KU is a public utility, as defined in KRS § 278.010(3)(a), engaged in the business of

furnishing retail electric service in the Commonwealth ofKentucky. KU's mailing address is:

Kentucky Utilities Company
Post Office Box 32010,
220 West Main Street, Louisville, Kentucky 40232.



II. JURISDICTION

5) The Commission's authority to review the CPCN for the Trimble and Ghent Landfills

derives from KRS §§ 278.260(1) and 278.280(1).

III. FACTS

BACKGROUND

6) On December 23, 2009, the Commission granted LG&E and KU a CPCN to build the first

phase oftwo multi-phase landfills at the Trimble and Ghent generating Stations to dispose ofcoal

combustion residuals ("CCR"). The PSC approved recovery of the landfill construction, capital

and operating cost through LG&E and KU's ECR.

7) Inhis filed testimony before thePSC in the 2009 KU Application, John Voyles, Vice

President, Transmission and Generation Services for KU and LG&E, described the Trimble

Landfill project as follows:

Project 32 —Trimble County Station Landfill

Q. Please describe the new Trimble County Station landfill (Project 32), the
anticipated cost and the associated timeline.

A. Project 32 consists of constructing the first phase (Phase I of four phases) of
a new 210 acre onsite landfill at the Trimble County station. Phase I is
expected to cost $94.0 million (total). The total landfill project capital cost,
with the inclusion of the Synthetic Materials and Holcim beneficial reuse
contracts, is estimated to be $551.4 million. The Synthetic Materials and
Holcim beneficial reuse opportunities allow the deferral of future phases and
the capital expenditures associated with those phases. Construction of Phase
I is expected to take 18-24 months to complete and is expected to be in-
service in January 2013.

As presented in Exhibit CRS-4, Coal Combustion Byproduct Plan for
Trimble County Station, the total Phase I cost of the landfill is anticipated to
be approximately $94.04 million. The Companies will be co-owners of 75%
of the landfill, with partners IMPA and IMEA owning jointly approximately
25%. The Companies will share the utilityportion of the landfill,with LG&E



owning approximately 52% and KU owning approximately 48% of the
facility. Accordingly, KU's shareof the PhaseI costof the landfill is expected
to be approximately $33.86 million.^

8) Mr. Voyles similarly described the Ghent Landfill as follows:

Project 30 —Ghent Station Landfill

Q. Please describe the new landfill at the Ghent Station (Project 30), the
anticipated cost and the associated timeline.

A. Project 30 consists of the first phase (Phase I) of a three phase, new landfill
construction project at the Ghent station for continued on-site management
of CCP. Completion of this project requires the procurement of
approximately 350 acres of land and relocation ofapproximately2,500 linear
feet of transmission line, existing underground utilities and a small cemetery
(currently knownto containsix burialplots). The project includes a transport
system for the CCP material and the installation of a leachate
collection/sediment retention pond. PhaseI is expected to costapproximately
$204 million with a total project capital cost (Phases I-III) estimated to be
approximately $360 million. Phase I construction is expected to take 18-24
months to complete and is expected to be in-service by 2013.^

9) However, according to documents recently filed in the 2014 KU and LG&E Rate Increase

Application, the Companies now project that Phase I of the Trimble Landfill will cost $429.3

million- a staggering 457% increase over the original approved projected cost of $94 million.''

(As Mr. Voyles described, the Companies effectively own 75% of the Trimble Generating Station,

and therefore, the Companies' capital cost of Phase I has risen from $70.5 million to $322

million).

^2009KU Application, DirectTestimony of JohnVoyles, at 31-32.
3 Id. at 23-24.

"See Exhibit A: In re Application ofKentucky Utilities Companyfor an Adjustment ofItsElectric
Rates - Case No. 2014-00271("2014 Rate Increase Application Capital Review-Trimble
CountyCCR, Attachment to FilingRequirement, 807 KAR 5:001, Section 167(7)(c)I, Witness K.
Blake/Thompson, at 228 of 272.



10) The cost of the Ghent Landfill projecthas also exploded. Basedon the 2014 Rate Increase

Application, Phase I of the Ghent Landfill will now cost $341 Million - $137 million over the

Commission's approved CPCN cost of $205 million.^

11) Fundamental to the PSC's review of an application for a CPCN is the principal that the

proposed project must be the least, reasonable cost altemative, and one that will not result in

wasteful duplication.^ Kentucky Courts have defined wasteful duplication as "an excess of

capacity overneed" and "anexcessive investment in relation to productivity or efficiency, and an

unnecessary multiplicity of physical properties."^

12) Accordingly, if a chosen capital projectrequires the utilityto investsubstantially more to

achieve essentially the same results as a lesser cost alternative, the utility is not fulfilling the

requirement that capital expenditures be the least, reasonable cost altemative.

13) In addition to review of initial capital costs ofproject altematives, the PSC also reviews

projected future operating andmaintenance costs over the life of the project.^

14) The accepted method in Kentuckyfor a utility to identifythe lesser cost altematives of

various capital projects is to determine the Present Value Revenue Requirement (PYRR) of the

capital and operational cost of each altemative.

^ Id. at 226 of 272.

^See Public Service Comm'n v. Continental Tel. Co., 692 S.W.2d 794, 799 (Ky. 1985) (where the
court noted that a key objective the PSCmust consider is whether theproposed utility project will
result in the lowest possible cost to the ratepayers).
^See Kentucky Utilities Co. v. Public Service Comm'n, 252 S.W.2d 885 (Ky. 1952).
^See In the Matter of: Application ofKentucky-American Water Companyfor a Certificate of
Public Convenience and Necessity Authorizing Construction of the Northern Division Connection,
Case No. 2012-0096 (Order entered Febmary 28, 2013) (approving an alternative where lower
O&M expenses would eventually erase any initial difference in capital cost from a lower capital
cost altemative).



15) KU and LG&E confirmed that the PVRR alternatives analysis is the proper method for

determining the overall lowest cost alternative for CCR disposal, including comparing the cost of

off-site disposal alternatives to the construction of new CCR landfills;

While many factors impact decisions onhow to proceed (such as safety, ability to
acquire needed permit(s), etc.) present value of revenue requirements is used as
the primary economic decision metric. In some instances, additional cost metrics
(such as costper cubic yardor costper ton) may also be quantified. Documentation
for the evaluation is typically produced in close proximity to completing the
evaluation. Often the supporting documentation is the source from which many
internal andexternal presentations or business cases discussing the issue are
developed. As previously stated, documentation regarding the alternatives is
typically developed in coordination with consultants, however, the economic
evaluation and associated documentation summarizing the economic evaluation is
developed within E.GNU.S. At eachdecision point (such as formulation of
alternatives, evaluation of options, development of documentation), oversight is
built into the process to serve as a check. The function of this validation step is to
subject the alternatives, evaluation or documentation to extensive "what ifs" and to
confirm that a better alternative or solution does notpossibly exist. For example, is
it possible that more favorable economics could not be achieved by selecting
an alternative site or location?^

16) Attached to this Complaint asExhibits B and C are the PVRR Alternatives Analysis for

eachthe ChentLandfill and the Trimble Landfill, respectively.

17) Attached as Exhibits D andE aresummaries of the projected capital and maintenance and

operating costs for the Chent and Trimble Landfills thorough 2018 thatthe Companies filed with

the Commission as part of their respective 2009 Applications.

^See 2009 KU Application and 2009 LC&E Application, Exhibit, E. ON Comprehensive Strategy
for Management ofCoal Combustion Byproducts, June 2009 (the "Comprehensive Strategy"), at
14 (emphasis added).



IV. ANALYSIS: STERLING VENTURES' DISPOSAL OPTIONS

1. Sterling's Ghent Proposal

18) SterlingVentures, LLC owns and operates an underground limestone mine near Verona,

Kentucky, approximately 17 miles from the Ghent Generating Station, and 50 miles from Trimble.

Sterling hasbeenmining on the site since 2000, and has mined and soldapproximately 17,000,000

tons of limestone from the mine since its opening. Sterling currentlymines between 900,000 and

1,500,000 tons of limestoneper year. Average annual productionis approximately 1,200,000 tons.

19) In addition to producing limestone for the general aggregate construction market. Sterling

also mines high calcium limestone for Mississippi Lime Companyfor use in a lime kiln located on

Sterling'sproperty. Thishighcalcium limestone exceeds Trimble's specifications for use as

scrubber stone in Trimble's flue gas desulfurization ("FGD") scrubber system.

20) Sterling also has a Registered Permit by Rule for Beneficial Reuse of Special Waste issued

by the Kentucky Department of Environmental Protection, Division of Solid Waste to use FGD

gypsum in Sterling's mine.

21) In September 2011, Sterling presented KU an alternative proposal for the planned

construction of the Ghent landfill (the"Ghent Gypsum Proposal"). Sterling proposed that KU

utilize Sterling's beneficial reuse permit andconstruct only thatportion of the proposed Ghent

Landfill necessary for coal ash, and use Sterling' underground mine for Ghent's excess gypsum.

22) According to projections filed with the 2009 KU Application, capital costs directly

attributed to improvements and equipmentnecessary for gypsum disposal were $53.1 million of



the $204 million Phase I Ghent landfill cost."' Inaddition, operating expenses directly related to

gypsum disposal were $9.6 million of theprojected $19.6 million total annual operating and

maintenance cost."

23) Attached as Exhibit G is Sterling'sPVRR calculation of placing gypsum in the Ghent

Landfill, based on the above capital costassumptions, and thepresent value assumption in Exhibit

B. The PVRR costof placing gypsum in the Ghent Landfill would have beenapproximately

$275.5 million, with the "all-in"" cost for disposal in the Ghent Landfill in 2013 to be

approximately $19.43 percubic yard, including transportation." Sterling proposed to place

Ghent's gypsum in the mine for $12.29 per cubic yard ($10.50 per ton at 1.17 conversion)." Even

without considering the PVRR savings from delaying Phase II of the Ghent Landfill and

completely eliminating Phase III, the PVRR savings for using Sterling's mine verses the Ghent

Landfill would have been approximately $41 million." Delaying the construction of Phases II and

III (projected at the time to cost another $157.4 million) would havedramatically increased the

PVRR savings.

24) In addition, at the time Sterling presented the Ghent Gypsum Proposal, KU knew that

Phase I of the Ghent Landfill project was already at least$99million overthe projected cost

See Exhibit F, 2009 KU Application, Ghent Landfill (Phase I) Capital Expenditures, Attachment
to Response to KIUC Question No. l-4(a), at 1.

All-in cost charged to the Companies' ratepayers as an Environmental Surcharge is the sum of
(i) the return on rate base (10.68% x net base), (ii) depreciation, (iii) taxes and (iv) operational and
maintenance expenses.
" See Exhibit G, Sterling's PVRR Calculation of Ghent Landfill Gypsum Disposal Cost.
" See Exhibit H, Sterling's Ghent Station Alternative for CCP/Gypsum Disposal.

See Exhibit G, supra note 13.



presented to, and approved by, theCommission.^® (As noted above, KU now projects that Phase I

will be $137 million over budget.) If the improvements andequipment related to gypsum disposal

caused the cost overruns, the PVRR savings noted above would have increased.

25) Sterling attempted numerous times between September and December 2011 to meet with

KU and discuss the concepts presented and logistics of GhentGypsum Proposal. On December

12,2011, Scott Straight, Project Engineeron the Ghent Landfill, responded by email with KU's

determination that: "[Tjhis potential opportunity you have presented would not eliminate the need

to construct the infrastructure required to process the by-products at Ghent, nor would it eliminate

the construction of the landfill infrastructure. Instead, it potentially could have merit in a few years

to deferthe nextphased expansion of the landfill [and] the nextphase of the landfill is years away

26) The decision not to pursue the Sterling mine alternative was improper. The opportunity to

use Sterling'sBeneficial Reuse Permit had arisen. (In fact, it had beenavailable for overa year.) It

was an immediate beneficial reuse opportunity, not a potential future opportunity. It was a current

opportunity with a lowerPVRR cost alternative that would have substantially reduced the cost,

size and scope of Phase I of the landfill, and substantially delayed Phase II and eliminated the

need for Phase III. Delayingthe full PVRR review and analysis to some date in the future was

completely contrary to KU's commitment to the Commission on the procedures that it would

follow in making an unbiased decision on whether to spend capital, or to take advantage of a

beneficial reuse opportunity.

See Exhibit I, 2014 Rate Increase Application, Capital Review-Ghent CCR, Attachment to
Response to AG-1 Question No. 106, Witness K. Blake, at 819 of 1615.



All beneficial reuse opportunities will be screened, discussed, evaluated and
documented (in conjunction with the current plan) when their availability first
becomes known - not solely when a need for additional storage capacity has been
identified, as the evaluation of each prudent reuse opportunity could provide a
delay of the next phase of construction (emphasis added).

27) KU improperly decided to spend $53.1 million on gypsum specific infrastructure cost for

the Ghent Landfill, use up valuable space in the landfill, incuran additional $9.6 million per year

transporting gypsum to the landfill, in order to determine at some time in the future whether all of

that cost and expense was the least expensive alternative for gypsum disposal.

2. Proposed Trimble County Landfill

28) As of the filing of this Complaint, it has been over 5 years since the PSC granted KLf and

LG&Ethe CPCN for the Trimble County Landfill, and eonstruction has not yet begun. The delay

is the direct result of the Companies' inability to obtain the requiredstate and federal permits

necessary to begin construction. Relevant to this Complaint are two permits - a Landfill

Construction permit from the Kentucky Division of Waste Management, Solid Waste Branch

("KDWM"), and a site permit from the U.S. Army Corpsof Engineers (the "Corps") for impacts

to wetlands under Section 404 of the federal Clean Water Act ("CWA404 Permit")

29) An applicant for a CWA 404 Permit must demonstrate to the Corps that, among other

things, the proposed project is the least environmentally damaging practicable alternative

(LEDPA) to achieve the project's purpose, which must include, in addition to the environmental

impact analysis, an accurate analysis of the cost of the considered alternatives. To determine the

See Comprehensive Strategy, supra note 9, at 13.
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LEDPA, anapplicant conducts a 404(b)(1) Alternatives Analysis.'̂ With respect to the "practical

alternatives," the regulations state:

An alternative is practicable if it is available and capable of being done after taking
intoconsideration cost, existing technology, and logistics in lightof overall project
purposes. If it is otherwise a practicable alternative, an area not presently owned by
the applicant whichcould reasonably be obtained, utilized, expanded or managed in
order to fulfill the basic purpose of the proposed activity may be considered.

30) The CWA404(b)(1) Guidelines require consideration of "overall"project costs when

comparing LEDPA alternatives.'̂ According to the EPA, "[t]he determination ofwhat constitutes

an unreasonable expense shouldgenerally consider whether the projected cost is substantially

greater than the costs normally associated with theparticular type ofproject.

31) Theparticular type of project in this caseis construction by a regulated utilitysubject to

Commission jurisdiction, and, as the Companies have acknowledged, the PVRRof the capital and

operational cost of disposal alternatives is the recognized method of determining the lowest

overall project cost. Therefore, the critical component of the 404(b)(1) Alternatives Analysis

would be the overall project cost of each alternative on a PVRR basis. As detailed below, the

Companies initially acknowledged that the PVRRcomparative analysis method was the

appropriate method fordetermining overall cost of alternatives. However, the Companies quickly

abandoned that method as the appropriate alternative overall cost analysis as the cost of Phase 1of

the Trimble landfill exploded.

^MO C.F.R. § 230.10(a).
See 45 Fed. Reg. at 85339 (the practicability determination requires considerationof the ''overall

scope/cost of the proposed project") (emphasis added).
EPA, Memorandum: AppropriateLevel ofAnalysis Requiredfor Evaluating Compliance with

the Section 404(b)(1) Guidelines Alternatives Requirements, at 3(b) (emphasis added).

11



a. MACTEC 404(b)(l) Alternatives Analysis

32) In December 2010, the Companies submitted their first application for the CWA 404

Permit to the Corps, which included a 404(b)(1) Alternatives Analysis prepared by MACTEC.

After this initial filing, LG&Eand KU met with the EPA and the Corp in May 2011 to discuss the

Alternatives Analysis. As a result of that meeting, in March 2012, the Companies submitted a

revised CWA404 Permitapplication witha revised 404(b)(1) Alternatives Analysis prepared by

MACTEC (the "MACTEC 2012 Analysis"), which is attached to this Complaint as Exhibit J.

33) The MACTEC 2012Analysis was submitted 6 months after Sterling submitted its proposal

to KU to use the underground mine as an alternative for gypsum disposal. However, MACTEC

did not include Sterling's underground mine option in its comparative analysis.

34) It is clear that the MACTEC Analysis adopted the PVRR Alternatives Analysis used in

filings with the Commission as the propermethod of determining the least cost alternative imder

the 404 Alternatives Analysis. The EvaluationCriteria in the MACTEC Analysis included the

following cost criteria:

Cost of Disposal/Storage - As a public utility regulated by the Public Service
Commission, LG&E is required to seek out measures with the least cost to the
ratepayers. '̂

35) The MACTEC2012 Analysisconcluded that chosen alternative of building the Trimble

County Landfill in Ravine B "fulfills the responsibility of a publically regulated utility by the

Public Service Commission to provide the least cost alternative to LG&E rate payers."^^ The only

See Exhibit J, MACTEC Engineering and Consulting, Inc., Section 404Alternatives Analysis,
Coal Combustion ResidualsStorage Project, LG&E Trimble County Generating Station, Issued
December 2010 and Revised March 2012 (the "MACTEC 2012 Analysis"), at 1-2.
^^Id. at 6-3.

12



alternatives analysis prepared at the timeof the MACTEC analysis was the PVRRcomparative

analysis used by the Companies in in their respective 2009 Applications for the CPCN.

36) KU, LG&E and MACTEC also knew at the time they submitted the MACTEC Analysis

that Phase I of the Ravine B Landfill Project was $183 Million over budget ($137 Million over

budget net of IMPA/IMEA).^^

37) MACTEC also computed capacity requirements for Trimble CCR as follows:

2.2 NEED

Unit 1 currently generates approximately 367,571 tons of CCR per year and
Unit 2 generates 480,142 tons of CCR per year for a combined armual CCR
production of about 847,713 tons. Estimated annual CCR production rates are
illustrated in Table 1. Tons of CCR are converted to CY to determine the

pond or landfill volume required for storage of the material. The Trimble
County Generating Station will exceed existing CCR storage capacity within
approximately one year of bringing Unit 2 on-line. Due to lack of CCR
storage, expansion of the on-site Bottom Ash Pond (BAP) and Gypsum
Storage Pond (GSP) will address short term needs for CCR storage. To meet
long term needs within the window created by these short term measures,
LG&E has developed several alternatives to assess CCR storage options.

TABLE 1

LG&E Trimble County Generating
Station Estimated Coal Combustion

Units Tons Per Year TONS/CY CY PER YEAR

Material Unit 1 Unit 2 Total Density Volume

Pyrites 3,411 4,440 7,850 1.823 4,306

Bottom Ash 30,965 39,950 70,645 1.080 65,412

Economizer/

Duct Ash

4,263 5,550 9,813 0.810 12,115

Fly Ash 132,160 172,034 304,195 0.878 346,463

Gypsum 197,041 258,169 455,210 0.945 481,703

Total 367,571 480,142 847,713 910,000

See Exhibit K, 2014 Rate Increase Application, Capital Review-Trimble County CCR,
Attachment to Response to AG-1 Question No. 106, Witness K. Blake, at 820 of 1615.

13



38) In response to the MACTEC 2012 Analysis, Region 4 of the EPA expressednumerous

reservations and issues with the Trimble Landfill. Specifically, in a letter dated April 25, 2012, the

EPA concluded that the Companies' 404(b)(1) AltemativesAnalysis was improperlyoverstating

the required capacity of the landfill:

The applicant's altematives analysis included as Appendix 1 of their CWA 404
permit application bases the evaluation of potential altematives on a need to
dispose of 910,000 cubic yards of CCR material annually throughout the
anticipated38-year lifetime of the facility's two power generating units (Mactec,
rev. 2012). Many of the altematives for CCR waste disposal considered, but
eliminatedfrom further consideration by LG&E were rejecteddue to the inability
of those altematives to accommodate the total 910,000 annual cubic yards of
material. However, based on information provided by LG&E. the EPA believes
that it will likely be unnecessary to dispose of this volume of CCR, and
consequently, the applicant's altematives analysis does not comply with the
requirements of the Guidelines (40 CFR 230.12).

The total volume of CCR material generated at the Trimble County Generating
Station is actually comprised of five different waste streams. As illustrated in Table
1, over 90-percent of this material consists of fly ash and synthetic gypsum. In its
altematives analysis, LG&E indicates that approximately 11 percent of the annual
fly ash and bottomash produced at the facility and approximately 93-percent of
synthetic gypsum is adaptively reused. On December 8, 2011, representatives of
LG&E verbally informedrepresentatives of the EPA that up to 75-percentof its fly
ash production may be reused. In fact, LG&E is presently constracting two new
barge loading facilities at the Trimble County Generating Station to increase its
capacity to facilitate adaptive reuse of its CCR material, one for fly ash and a
second for gypsum.

The EPA believes that the actual volume of CCR material necessary for armual
disposal may be between 17-percent and 46-percent of the 910,000 cubic yards
used by LG&E in its altematives analysis. Deducting the proportional volumes of
reused material cited in the altematives analysis results in a revised total waste
volume necessary for disposal of approximately 417,000 cubic yards per year
(Table 2), or 46 percent of the volume used in the altematives analysis. Similarly,
deducting the proportional volumes of material assumingreuse of up to 75 percent
of fly ash and bottom ash reduces the total annual volume for disposal to
approximately 153,000 cubic yards per year (Table 2), or 17 percent of the volume
used in the altematives analysis.

[. . .]The EPA believes it is inconsistent with the intent of the Guidelines to
discount potentially practicable altematives based, at least in part, on the inability
of those altematives to provide a storage volume that ignores the already

14



demonstrated volumetric reductions in CCR as a result of adaptive reuse. Even
further reductions in the necessity storage capacity are likely as evidenced by
LG&E's laudable commitment to facilitate CCR reuse and its stated goals to
significantly increase the quantity of material reused. These considerations warrant
a more detailed alternatives analysis in order to properly consider all appropriate
and practicable measures to minimize potential harm to the aquatic ecosystem, as
required by the Guidelines. In the absence of such an analysis, identification of the
least environmentally damaging practicable alternatives cannot be made
definitively. '̂̂

39) In addition to the above issues raised by the EPA, the KDWM's review of the Landfill

Construction Permit found problems with the Landfill's proposal. In March 2013, KDWM

notified the Companies that it would be denying the permit application after concluding that the

Landfill, as initially proposed, would fill a natural karst cave, and violate the Kentucky Cave

Protection Act.

b. GAI Consultants 404(b)(l) Alternatives Analysis

40) In January 2014, the Companies submitted another revised CWA 404 Permit application to

the Corps for the Trimble Landfill using the alternative location that avoided the karst cave.

However, the 404(b)(1) Alternatives Analysis included in this new application was prepared by

GAI Consultants, not MACTEC. A copy of the GAI Alternatives Analysis is attached as Exhibit

M.

41) The GAI Consultants report for the first time included specific cost data for each

alternative disposal option. However, because the Companies knew that the cost of Phase I of the

TrimbleLandfill had, by this time, increased by over 400%^^ and that a cost PVRR analysis

See Exhibit L, Letter from James D. Giattina, Director, Water Protection Division, U.S.
Environmental Protection Agency, to Colonel Luke T. Leonard, District Engineer, Louisville
District Corps of Engineers (April 25, 2012) at 2-3, enclosure Table 2 .

See Exhibit N, 2014 Rate Increase Application, Capital Review-Trimble County CCR,
Attachment to Response to AG-I Question No. 106, Witness K. Blake, at 141 of 1615.
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would not show that Ravine B was the lowest costalternative, the Companies abandoned the

PVRR comparative analysis method in favor of a limitedspecific cost method?^

42) The Companies however did address the beneficial reuse issue the EPA voiced in its April

25th letter, and analyzed the disposal altematives assuming a projected a 30%beneficial use of

CCR (637,000 cubic yards per year).^^

43) The EPA responded to thenew GAI Altematives Analysis in a letter to the Corps dated

July 11, 2014, and again expressed concerns thatthe Companies' new 404(b)(1) Altematives

Analysis was insufficient:

We do not believe that the applicant has adequately demonstrated that the proposed
altemative to fill nearly 17miles of headwater stream represents the least
environmentally practicable altemative, consistent with the Guidelines. The
altematives analysis should more clearly end completely describe the process by
which the least environmentally damagingpracticablealtemative was identified.
The information provided to date appears to rely considerably on undocumented or
undefined cost information andwith very little to no comparative analysis of the
range of environmental impacts associated with different altematives that were
considered or estimated compensatory mitigation costs.

The EPAbelieves that potentially feasible altematives mayhave beeneliminated in
the altematives analysis based on incompletely vetted economic considerations and
that these sites warrant closerscmtiny.^^

44) The EPA followed up itsJuly 11, 2014 letter with another letter to the Corps dated August

7, 2014. Specifically at issue was the failure to identify and evaluate a known disposal altemative:

See Exhibit M, GAIConsultants, Inc., Alternatives Analysis Report, LG&E and KUServices
Company, Trimble County Generating Station Landfill Project, January 2014 (the"GAI
Altematives Analysis"), at Attachment 5.

Id. at Figure A-9, note 5.
^^See Exhibit O, Letter from James D. Giattina, Director, Water Protection Division, U.S.
Environmental Protection Agency, to Colonel LukeT. Leonard, District Engineer, Louisville
District Corps of Engineers (July 11, 2014), at 2.
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In addition, since providing the July 11, 2014, comment letter, the EPA has leamed
of a potentially feasible alternative not considered by the applicant. Sterling
Ventures, LLC owns and operates an underground limestone mine in Gallatin
County, Kentucky that holds a Special Waste Facility permit from the Kentucky
Division of Waste Management (KDWM) to accept synthetic gypsum produced
during the flue gas desulfurization (FGD) process at the Kentucky Utilities Ghent
Power Station to fill mine voids in the mined out sections of the underground mine.
It is the EPA's understanding that, subsequent to KDWM's issuance of the Special
Waste Facility permit for Sterling Ventures which had originally identified the
Ghent Power Station as a source of FGD, Kentucky Utilities elected to dispose of
this material on-site of the Ghent Power Station instead of utilizing the Sterling
Ventures mine. Based on information contained in the Sterling Ventures permit
application approved by KDWM (summarized in enclosure 1), the mine may have
the storage- capacity necessary to accommodate all of the CCR material generated
by the LG&E Trimble County Generating Station. Use of the existing Gallatin
County site would likely significantly reduce impacts to wetlands, surface waters,
floodplains and groundwater resources in comparison to those impacts associated
with construction and operation of the proposed new landfill. In addition, according
to KDWM, it would require only a permit modification to the Sterling Ventures
Special Waste Facility permit in order to allow for storage of CCR generated at the
Trimble County Generating Station. Pursuant to 40 C.F.R. § 230.10(a), it is the
applicant's responsibility to consider all practicable alternatives and to select a
practicable altemative that does not involve a special aquatic site unless it can be
clearly demonstrated that one is not available. The EPA believes that opportunities
to utilize the underground limestone mine to store CCR from the Trimble County
Generating Station warrant careful consideration as a potentially feasible
alternative.^^

c. Supplemental 404(b)(l) Alternatives Analysis

45) In response to the most recent EPA letters, KU and LG&E filed a Supplement to the GAl

Consultants original 404(b)(1) Alternatives Analysis with the Corps in December 2014.^° Forthe

first time, in this Supplemental Alternatives Analysis, the Companies' addressed the Sterling

beneficial use option as an altemative.

Id. Letter from Heather McTeer Toney, Regional Administrator, U.S. Environmental Protection
Agency, to Colonel Christopher G. Beck, District Engineer, Louisville District Corps of Engineers
(August 7, 2014), at 2.

See Exhibit P, excerpts from Lee Wilson and Associates, Inc., et ah. Supplement to Alternatives
Analysis, LG&E and KU Services Company, Trimble County Generating Station Landfdl Project,
December 2014 (Exhibit P includes portions of the Supplemental Analysis applicable to this
Complaint).
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46) The SupplementalAnalysis did include an analysis of the Kentucky law with respect to the

cost analysis applicable when issuing a CPCN. However, the Companies concluded that the

accepted method of examining the lowest cost alternative for public utility projects based on the

PVRR of the project should not apply to the 404(b)(1) Alternatives Analysis:

No consideration is given to timing factors that are common in many types of
financial analyses, such as for a rate-of-retum determination. There is no
adjustment for inflation on future operations costs, possible future increases in
energy costs, discounting to bring future costs to present value, or return on
investment if operation costs are fully funded on Day 1 but only expended over
time. LG&E considers the gross costs for construction and 37 years of operations to
provide the fairest comparison of relative costsamong alternatives.^^

47) The only conclusion to be drawn from the Companies' position is that the Trimble Landfill

was no longer the lowest cost PVRR alternative when viewed in the traditional manner of

analyzing the costs of alternative long-term public utility project options.

48) With respect to the beneficial use and capacity issue raised by the EPA, the Companies

flip-flopped again, and abandoned the 30% beneficial reuse assumption used in GAI's January

2014 Altematives Analysis. In the Supplemental Analysis the Companies decided to ignore their

history of beneficial reuse of CCR from Trimble and the long-term beneficial reuse contracts in

place, and based the Supplemental Altematives Analysis on the need for a landfill for 100% of

annual CCR production:

The volume of CCR produced at the TC Station is projected to average
approximately 910,000 cubic yards per year, with an uncertain potential for waste
reduction through beneficial use. For planning purposes, the total waste volume is
estimated to be on the order of 33.4 million cubic yards over the nearly 37 year
minimum lifetime that remains for the TC Station.^^

Id. Appendix III.D-2 at 140 of 183, Kentucky Public Service Commission Consideration of
Least-Cost Altematives Certificates of Public Convenience and Necessity.

Id. Appendix III.D-1 at 116 of 183, Methods for Assessment of Costs, at 2.
Id. at Section I. Introduction, at I (page 5 of 183)
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49) By abandoning any reasonable estimate of beneficial use, the Companies are improperly

ignoring existing executed contracts to purchase a minimum of 50% of Trimble OCR over the next

16 years. As indicated above in the EPA's April 25, 2012 letter, the Companies indicated a

substantial amount of CCRwas beingbeneficially reused. '̂̂ In addition, attached is various

information Sterling has discovered from internet research related to CCR beneficial use at

Trimble, which further confirms the EPA discussions with the Companies.^^

3. Sterling's Trimble Proposal

50) As noted above, in August of 2014, the EPA specifically questioned the omission of

Sterling's underground mine as part of the CWA 404 Alternatives Analysis for the Landfill.

When Sterling discovered the August 2014 letter, it contacted Scott Straight, Director of Project

Engineering for the Companies, by email to inquire if the Companies were interested in meeting to

discuss using the Sterling mine as an altemative CCRdisposal site for Trimble's CCR.^^

51) Mr. Straight responded by email on October 3, 2014 stating that as a result of the EPA's

August 2014 letter, the Companies were now evaluating Sterling's mine as an altemative CCR

disposal option, and he requested basic informationas a preliminary step in his analysis. On

October 24, 2014 Sterling respondedto Mr. Straight's questionsby email, but specifically noted

that the responses were based upon limited knowledge of specific details concerninghow the CCR

would be staged at the plant, and the contemplated terms of the contractual obligations between

the parties. Sterlingnoted that it may be appropriate to meet and discuss any issues and questions

See Exhibit L, supra note 24, at Attachment.
See Exhibit Q.
See Exhibit R, E-mail from John Walters, General Counsel/CFO, Sterling Ventures, LLC, to

Scott Straight, Director of Project Engineering, LG&E and KU (Sept. 24, 2014)..
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regarding its responses, as well as meet with the USAGE and KDWM. Sterling based its proposal

on transporting the CR by truck. However, Sterling indicated that it would be interested in

discussing the optionof constructing a new barge facility nearSterling's mine for CCR

transportation.^'

52) On October 31, 2014, Mr. Straight emailed Sterling that no more information was required

to allowthem to complete their evaluation. There was no request to meet, discuss or obtain any

additional information on thebarge option.^^

53) On December 1, 2014, Sterling discovered that a barge permit had been issued to the

owner of an industrial parcel of property in Warsaw, Kentucky near Sterling's mine. Sterling

immediately contacted Mr. Straight by email about this development to ask if he wouldbe

interested in discussing the possibilities of this barge site. Mr. Straight responded on December 5,

2014 questioning whether an existing barge load-outfacility was physically on the new site.

Sterling responded that same daytelling Mr. Straight that the riverside improvements were in

place, but construction of a new load-out facility would be required. After that brief email

exchange, Sterling heardnothing more from the Companies. Sterling sent two additional emails on

December 11, and December 30, 2014 asking Mr. Straight if he wanted to sit down and talk about

the newly discovered barge site option, withno response. '̂

Id. E-mail from Scott Straight, Director of Project Engineering, LG&E and KU, to John
Walters, General Counsel/CFO, Sterling Ventures, LLC (Oct. 3, 2014); E-mail from John Walters,
General Counsel/CFO, Sterling Ventures, LLC, to Scott Straight, Director of Project Engineering,
LG&E and KU (Oct. 24, 2014).

Id. E-mail from Scott Straight, Director of Project Engineering, LG&E and KU, to John
Walters, General Counsel/CFO, Sterling Ventures, LLC (Oct. 31, 2014)

Id. E-mail from John Walters, General Counsel/CFO, Sterling Ventures, LLC, to Scott Straight,
Directorof Project Engineering, LG&E and KU (Dec. 1, 2014); E-mail from Scott Straight,
Directorof Project Engineering, LG&E and KU, to John Walters, General Counsel/CFO, Sterling
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54) Sterlinghas prepared a PVRR comparative analysis of CCR disposal in the proposed

TrimbleLandfill verses in Sterling's underground mine (the "Sterling PVRRAnalysis") basedon

using the Warsaw barge location.'̂ ® Attached to the Sterling PVRR Analysis are assumptions on

which Sterling based its calculations.

55) Sterlingis projecting that, based upon 30% beneficial reuse, its mine option is by far the

least cost alternative from a PVRR standpoint, and will save the Companies' ratepayers

$256,915,601 ona PVRR basis overthe life of the project (total savings of $491,983,428). The

"all in cost"charged to the Companies ratepayers for using the Sterling optionin 2018 is $23.83

per cubic yard, verses $75.41 per cubic yard disposingof CCR in the Trimble Landfill.''*

56) The Sterling PVRRAnalysis, attached as Exhibit S, also assumes that the Companies will

not need to construct the CCR Treatment infrastructure to drythe CCR. The Companies currently

transport CCRto buyers for beneficial reuse without treating the CCR.''̂ However, even if the

Companies spend anadditional $152.3'*^ (net of IMPA/IMEA) for infrastructure necessary to treat

the CCR before shipment to Sterling, the Sterling landfill is still the lowest cost alternative, with a

PVRRthat is $46.7 million lower than the Trimble Landfill option.'*"

Ventures, LLC (Dec. 5, 2014, 02:58 EST); E-mail from John Walters, General Counsel/CFO,
Sterling Ventures, LLC, to Scott Straight, Director of Project Engineering, LG&E and KU (Dec.
5, 2014, 04:26 EST); id. (Dec. 11, 2014); id. (Dec. 30, 2014).

See Exhibit S, Sterling's PVRR Analysis of Trimble CCR to Sterling Materials.
"^Id

See Exhibit J, MACTEC 2012 Analysis, supra note 21, at 3-1 to 3-2.
See Exhibit T, 2014 Rate Increase Application, Project Engineering 2015 Business Plan,

Attachment 1 to Response to Sierra Club Question No. 2.7, Witness Voyles, at 2 of 11. (Note that
Sterling added the summaryof cost at Bottom of Projected Engineering 2015 BusinessPlan).
''''See Exhibit U, Sterling's PVRRAnalysis of Trimble CCRto Sterling Materials.
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57) In addition, as beneficial use increases, the cost savings from the Sterling option increase

dramatically due to the enormous cost of Phase 1 of the landfill. Attached as Exhibits V and W are

Sterling's PVRR comparative analyzes with CCR volume reductions as set forth in Scenarios 1

and 2 of the April 25, 2012 EPA letter (assuming the requirement of having to build the treatment

infrastructure as a following analysis from Exhibit If the total CCR capacity required is

reduced to 416,709 cubic yards from beneficial use (EPA Scenario #1), the PVRR cost savings

increases from $46,699,283 to $67,764,060, and increases to $82,441,874 under EPA Scenario #2

(153,109 cubic yards).

58) As Exhibits U, V andW indicate, when landfill construction costs are pushed into Phase 1,

substantial cost saving from increased beneficial use are essentially lost. The enormous up front

infrastructure costs are "sunk cost," and future beneficial use options are therefore only compared

to the landfill's operational cost. Asa result, a future beneficial use option has a higher cost hurdle

to overcome, thereby reducing the viability of the future options,which then results in more CCR

placed in the landfill, leading to the necessity of building all landfill phases.

59) As indicated earlier, in response to the EPA's comments in its August 2014 letter, the

Companies did finally address the optionof using Sterling'smine as an alternative to the Trimble

Landfill. The Supplemental Analysis included a barge/conveyor option for Sterling's mine that

contemplated building a massive conveyor system up a steep mountain with accompanying roads,

bridges and ancillary facilities, on a parcel ofproperty adjacent to Sterling's mine (the "Adjacent

Parcel Barge Plan")"*®. This construction altemative was acomplete surprise to Sterling. Given the

See Exhibit L, Letter from James D. Giattina, Director, WaterProtectionDivision, U.S.
Environmental Protection Agency, to Colonel Luke T. Leonard, District Engineer, Louisville
District Corps of Engineers (April 25, 2012).

See Exhibit P, Table lll.D-3 at 59 of 183
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complexity and issues involved with the Adjacent Parcel Barge Plan, it is surprising thatnot one

representative of the Companies ever contacted Sterling to request a meeting, ask any question

about theAdjacent Parcel Barge Plan, explore options, discuss and resolve potential issues, or

obtain any information of any kind from Sterling concerning the Adjacent Parcel Barge Plan. This

is even more surprising given that Sterling is in the business ofmoving materials byconveyor

over long distances.

60) According to the Supplemental Analysis, the Adjacent Parcel Barge Plan would have a

capital cost $75.2 million (net of IMPA and IMEA). Given the option for a barge facility near

Warsaw, KY., the Adjacent Parcel Barge Plan is overly complex, expensive and unnecessary.

V. LEGAL ANALYSIS OF PSC REVIEW

61) The Commission has the authority to review a previously approved CPCN:

A proceeding that examines the continued need for approved facilities in light of
drastically changed economic conditions, however, is distinguishable from merely
reopening a closed proceeding. Old issues are not re-litigated. New evidence not
previously in existence at the time of the original proceedings and economic
conditions not reasonably foreseeable at the time of the original proceedings is
considered to determine if construction of the approved, but uncompleted, facilities
is still necessary, reasonable and economically prudent. The Commission has
previously initiated new proceedings to examine the continued need for approved
facilities. As to this allegation, we have subject matter jurisdiction."^^

62) Thecommission has previously held thatin circumstances substantially identical to the

case at hand, a review of a CPCN is appropriate:

While the Commission does not typically investigate issues thathave already been
adjudicated, there are unique facts and circumstances relating to Smith 1 thatjustify
this course of action. They include the passage of over3.5 years since the date the
Commission approved the facility and all necessary permits still not obtained by

the Matter ofChris Schimmoller and Connie Lemley v. Kentucky American Water Company,
Case No. 2009-00096 (Ky. P.S.C. 2009).
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East Kentucky, a very substantial escalation in the estimated cost of construction,
and issues raised by three retail customers ina separate complaint case challenging
Smith 1 as neither needed nor least-cost.''^

63) It has now been over five (5) years since the date the Commission approved Phase I of the

Trimble Landfill, and the Companies still have not obtained all necessary permits required for

construction. Bythe Companies' own admissions, if the Corp agrees to issue the CWA 404

Permit, the resulting litigation will delay construction for at least one more year. The projected

cost for building the Landfill have increased by over 400%, and based upon cost overruns after the

Companies began construction of the Ghent Landfill, the cost of the Trimble Landfillwill most

likely increase even more than it already has increased. Finally, a viable, less costly altemative to

building the Trimble Landfill has emerged that wouldeliminate the need for the Landfill.

64) Upon the Commission determining that there has been a drastic change in the economics

onwhich a CPCN is based, orwhen amore economically viable altemative has emerged,

Kentucky lawprevents the Companies from building the Trimble Landfill until the Commission's

review ofthe CPCN determinations that "public convenience and necessity require the service or

construction.'"'^

65) As a condition ofthe Commission granting the CPCN for a new facility, it must determine

that there is both a need for the facility and "an absence ofwasteful duplication resulting from the

constmction ofthe new system or facility."^" This statutory mandate is designed to avoid

"wasteful duplication" and to foreclose "excessive investment in relation to productivity or

efficiency, [or] an unnecessary multiplicity ofphysical properties." Id. To demonstrate thata

In the Matter ofApplication ofEastKentucky Power Corporative, Inc. 'sNeedfor the Smith I
Generating Facility., Case No. 2010-00238 (Ky. P.S.C. 2010).
«KRS § 278.020(1).

Kentucky Utilities Co.v. Public Service Com'n, 252 S.W.2d 885, 890 (Ky. 1952).
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proposed facility does not result in wasteful duplication, the Commissionhas held that the

applicant must demonstrate that a thorough review of all reasonable alternatives has been

performed. '̂

66) When reviewing a CPCN application, the Commission has theauthority to "issue orrefuse

to issue thecertificate, or issue it in part and refuse it in part."^^ The Commission's review is

guided by the overall requirement that utility rates are "fair, just, and reasonable.The

Commission has consistently recognized that '"least cost' is one of the fundamental principles

utilized when settingrates that are fair, just, and reasonable.

67) TheCommission also has the authority tomodify any order ordecision under 278.930, which

provides in pertinent part; "Eveiyorder enteredby the commission shall continue in force... until revoked

or modified by the commission "

VI. CLAIMS FOR RELIEF

CLAIM ONE

(MULTIPLE CHANGES IN SITUATION)

68) Complainant incorporates by reference paragraphs 1 - 67.

" In the matter ofJointApplication ofLouisville Gas andElectric Company andKentucky
Utilities Companyfor a Certificate ofPublic Convenience andNecessityfor the Construction of
Transmission Facilities inJefferson, Bullitt, Meade, and Hardin Counties, Kentucky Case No.
2005-00142 (Ky. P.S.C, 2005).
"KRS § 278.020(1).

KRS § 278.030(1); KRS § 278.040; Kentucky PublicService Com'n v. Com. exrel. Conway,
324 S.W.3d 373, 377 (Ky. 2010).

In the Matter ofApplication ofKentucky Power Co., Case No. 2009-00545 (Ky. P.S.C. 2010).
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69) Numerous changes since the Commission issued the CPCN for Phase I of the Trimble

Landfill in 2009 indicate that the construction of the Trimble Landfill is not needed or convenient.

These include:

1. The capital cost of Phase I of the Trimble Landfill has increased dramatically;

2. Environmental Regulations defining the classification of CCR have been issued; and

3. A less costly alternative for CCR disposal is now available.

70) Therefore, the construction of the Trimble Landfill will result in wasteflill duplication.

CLAIM TWO

(BREACH OF CONDITION OF GRANTING CPCN)

71) Complainant incorporates by reference paragraphs 1 - 67.

72) The Commission granted the CPCNs for the first phases of the Trimble and Ghent

Landfills based and conditioned upon the direct testimony of LGE/KU representatives, and

documents entered into the record. The testimony and documents state that KU would pursue,

and fully analyze, future beneficial reuse opportunities in order to reduce or eliminate the

Landfills' capital costs and their operating and maintenance costs.

73) With respect to the Sterling Ventures mine option, KU has failed to follow the

procedures that it committed to the Commission would be used in evaluating and capturing

future beneficial reuse opportunities that would reduce the impact of ECRsurcharges on KU's

ratepayers.

74) The failure to follow those procedures has resulted in KU needlessly increasing Ghent's

ECRRate Base, and, as a result, is improperly charging its ratepayers for unnecessary

environmental compliance costs.
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VII. PRAYER FOR RELIEF

75) Therefore, for the reasons stated above, the Complainant respectfully requests that the

Commission;

(i) revoke the CPCN with respect to the Trimble Landfill;

(ii) conduct a review and evaluation of KU's analysis and decision process with respect to

Sterling Ventures' beneficial reuse opportunity for Ghent and Trimble CCR;

(iii) disallow ECR recovery of any operating and maintenance cost and capital

expenditures associated with flue gas desulfurization ("FGD") gypsum disposal in the Ghent

Landfill above and beyond the PYRR cost of gypsum placement in the Sterling mine;

and/or

(v) provide all other relief that is just and proper.

Respectfully submitted.

Sterling Ventures, LLC f

/

JdiyW. Walters, Jr.
(S.eneral Counsel/CFO
376 South Broadway
Lexington, KY 40508
Phone: (859) 259-9600
johnwalters@sterlingventures.com
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Accrual Basis, $Millions

Authority/ECR Comparison

vH-';:Y:vr^.

Capital Review - Ghent OCR

Attachment to Filing Requ ent
807 KAR 5:001 Section 16(7)(c)

L Page 226 of 272
K. Blake/Thompson

Total Current ECR Variance to 'Variance to
Projection Authority Filinq Authority ECR Filinq

Landfill Phase I/Fines & Transport $341 $341 $205 $0 ($137)
Landfill Phase II, III, Close & Cap $135 20 22 ($135) ($135)
Total $476 $341 $205 ($135) ($272)

Business Plan Comparison Post
Pre-2014'' 2014 "2015 " 2016 "2017 " 2018 "2019 ''2019 Total

2014 BP

Landfill Phase 1 $54 $8 $2 $0 $0 $0 $1 $3 $68
Fines & Transport $234 $20 $0 $0 $0 $0 $0 $0 $255
Landfill Phase II, III, Close & Cap |0 §0 20 22 22 22 22 $135 $135

Total 2014 BP $288 $28 $2 $0 $0 $0 $1 $138 $457

2015 BP

Landfill Phase 1 $45 $3 $8 $0 $0 $0 $1 $3 $59
Fines & Transport $251 $21 $10 $0 $0 $0 $0 $0 $282
Landfill Phase II, III, Close & Cap m .$P 22 22 22 $135 $135

Total 2015 BP $296 $24 $18 $0 $0 $0 $1 $138 $476

Variance to 2014 BP

Landfill Phase 1 $9 $5 ($5) $0 $0 $0 ($0) $0 $9
Fines & Transport ($17) ($1) ($10) $0 $0 $0 $0 $0 ($27)
Landfill Phase II, III, Close & Cap 20 20 22 22 22 22 $0 22

Total Variance to 2014 BP ($8) $5 ($15) $0 $0 $0 ($0) $0 ($19)

Key Messages

• The increase over the ECR Filing is due to the Transport System going from Preliminary to Level Iengineering,
unexpected underground interferences, excusable events with EPC, and final permit design conditions against design.

PPL companies



Attachment to Filing Requ _ ent
807 KAR 5:001 Section 16(7)(c)

1. Page 228 of 272
K. Blake/Thompson

Capital Review-Trimble County CCR

Accrusl Basis, $Miiiions

ALithoritv/EOR Oomparison

BAP/GSP

Landfill Phase I/Treatment & Transpoi
Landfill Phase II. Ill, & IV
Holcim

Total

Business Plan Conr>Darison

20-14 BP

BAP/GSP

Landfill Phase I

Xreatment & Transport

Landfill Phase II, III, Close & Cap
Holcim

Total 2014 BP

20-I5 BP

BAP/GSP

Landfill Phase I

Treatment & Transport
Landfill Phase II, III, Close & Cap
Holcim

Total 20-15 BP

Variance to 2014 BP

BAP/GSP

Landfill Phase 1

Treatments Transport
Landfill Phase 11, III, Close & Cap
Holcim

Total Variance to 2014 BP

Key IVIessages

• All numbers are net of IIVIPA/IIVIBA reimt>ursement-

• The increase over the ECR Filing is due to refined engineering on the Transport System, permit delays, new
landfill layout, and project contingencies added.
• Permitting issues have delayed Phase I at least 2 years.

T otal Current ECR Variance to Variance to
Proiection Authority Filino Authority ECR Filina

$28 $30 $25 $2 ($3)
! $322 $76 $73 ($246) ($243)

$-180 $o $o ($180) ($180)
$3 $9 $8 $0 (?-«)

$533 $115 $106 ($424) ($433)

Post
Pre-20-14"' 2014 "2015 " 2016 "2017 " 2018 "" 2013 "2013 Total

$23 $o $o $o $0 $0 $0 $0 $23
$10 $2 $13 $28 $32 $8 $10 $2 $112
$8 $1 $23 $86 $42 $0 $D $0 $165
$o $o $o $o $0 $0 $0 $148 $148
$3 $o SgO $o $0 $0 $0 $0 $3

$57 $3 $48 $113 $74 $3 $10 $150 $463

$28 $o $o $o $0 $0 $0 $0 $28
$12 $3 $5 $44 $38 $42 $1 $3 $148
$7 $o $20 $80 $44 $23 $0 $0 $174
$o $o $D $o $0 $0 $0 $180 $180
$3 $o $o $o $0 $0 $0 $0 $3

$57 $3 $25 $124 $81 $65 $1 $183 $533

$o $o $o $a $0 $0 $0 $0 $0
($2) ($1) $14 ($16) ($5) ($34) $3 ($-1) ($36)
$1 $1 $3 $6 ($2) ($23) $0 $0 ($3)
$o $o $o $o $0 $0 $0 ($31) ($31)
$D $o $o $a $0 $0 $0 $0 $0
($0) ($D) $23 ($10) ($2) ($57) $3 ($32) ($75)
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CCP Flanfor Ghent Station
June 2009

{ CONFIDENTIAL INFORMATION REDACTED
f

1. Executive Summatv

Kentucky Utilities Company's ("KU") Ghent station ("Ghent") produces three primary
coal combustion byproducts ("CCP"): bottom ash, fly ash and gypsum, which are
curi'ently stored in two ash treatment basins and two gypsum stacking areas. These
storage areas are expected to reach full capacity in 2012, creating a need for additional
CCP management solutions.

A variety of on-site and off-site options were considered to meet CCP management needs
at Ghent. The most effective solutions were identified tlirough a needs analysis and
economic analysis based on engineering cost estimates.

To address the pre-2013 need for gypsum storage capacity, an opportunity to remove a
quantity of gypsum to be beneficially reused as structural fill was identified. This reuse
option is significantly lower cost than transporting CCP to an off-site landfill, which is
the other short-term option.

For longer-term CCP storage needs, KU contracted an engineering consultant to develop
potential on-site storage alternatives. Of multiple options considered, four options were
selected for further economic evaluation. Based on cost estimates and qualitative factors
for these alternatives, the most favorable option is a single on-site landfill to store both

( ash and gypsum.

The most cost effective and environmentally sound CCP management options for Ghent
are:

• a proposal for beneficial reuse of 1.3 million cubic yards ("MCY") of CCP
(approximately 75% of annual CCP production) by Trans Ash, Inc. in 2010-2012
(Present value of revenue requirement ("PVRR.") of million or per
cubic yard), and

• the construction of a new on-site landfill system to store both ash and gypsum
mo^tion for 25 years to be in-service by 2013 (PVRR of million or

per cubic yard).

In addition, KU will continue to pursue other beneficial reuse opportunities that result in
lower disposal costs.

(

(
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Kentucky Utilities Company's ("KU's") Ghent generating station ("Ghent") is located in
Carroll and Gallatin Counties, Kentuclcy and is comprised of four coal-fired generating
units for a total net station capacity of over 1,900 MW. The station produces three
primary coal combustion byproducts ("CCP"): bottom ash, fly ash and gypsum. The
Ghent station has four existing on-site storage facilities for CCP as follows:

• Ash Treatment Basin ("ATE") #1
• ATE #2

• North Gypsum Stack
• South Gypsum Stack

The ATBs are used to store bottom ash and fly ash which are byproducts of burning coal.
ATE #1 is at maximum capacity' and ATE #2 is nearing maximum desired capacity. As
of February 2009^, ATE #2 can hold approximately an additional 2.5 MCY of ash.
Ghent is forecast to produce approximately 0.7 MCY of ash annually, thus depleting the
capacity inATE #2 in2012.^

Gypsum is produced by Ghent's flue gas desulfurization ("FGD") systems, which use
limestone reagent to remove sulfur dioxide from flue gas. Until an additional repository
can be developed, Ghent's gypsum is stacked on site. Based on the plant's expected
generation, the existing capacity of the north and south gypsum stacks (collectively the
"gypsum stack") isexpected to be exlrausted in 2012,''

Some gypsum is currently sold to a third party for beneficial reuse.^ CertainTeed, Inc.
("CertainTeed") currently pays KU § per cubic yard for gypsum to be used as a raw
material in the production of wallboard. This contract began in 1999 and runs through
2024. CertainTeed does not have minimum or maximum volume obligations, but their
expected annual volumeis approximately 222,000 cubic yards of gypsum (approximately
20% ofannual gypsum production) based on recent utilization data.®

' ATB #1 isnot relevant to Ibis analysis as it is notcurrently receiving any CCP, although it is available for
emergency use.

^A bathymetric survey of ATB #2 was conducted by HDR/Quest/Rudy for GAI Consultants in Februaiy
2009.

^ Theavailable capacity of ATB #2at theendof June 2009 is forecasted tobeapproximately 2.3 MCY.
•* The available capacity of the gypsum stack at theendof June 2009 isforecasted tobe approximately 2.6

MCY.

' KU identifies economically and environmentally favorable options tobeneficially reuse CCP, consistent
with KU's Comprehensive Strategy for Management of CCP shown in Exhibit JNV-3.

' Gypsum sales to CertainTeed were 263,000 tons in2007, 375,000 tons in 2008, and 103,000 tons year-to-
date tlirough May 2009. However, theirpurchases decreasedlate in 2008 and year-to-date in 2009 as the
economy slowed.
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3. Process and Methodology

KU and Louisville Gas and Electric Company (collectively "the Companies") develop
the most effective plan for meeting the CCP storage needs at each generating station.
The process of identifying the plan consists of the three following primary tasks which
are performed by several departments within the Companies.

• Needs assessment

• Development of alternatives
• Comparison of alternatives

The CCP storage needs are defined by forecasting the production of CCP over the
applicable planning period as compared to the existing storage capacity. The Project
Engineering department and the applicable generating station are responsible for
providing an estimate of remaining capacity.

The expected life of the existing storage capacity is based on the forecast of CCP
production, which is developed by Generation Planning for all stations as a function of
the expected coal usage for each unit. The Companiescompile information regarding the
cost of generation for each unit (fuel, variable O&M, emission costs, etc.), a description
of the generation capabilities of each unit (capacity, heat rate curve, commitment
parameters, emission rates, availability schedules, etc.), a load forecast, the market price
of electi'icity, and the volumetric ability (transfercapability) to access the market. All of
this infoimation is brought together in the PROSYM™^ software, which is used to model
the economic operation of the Companies' generating system. The projected coal usage
data provided by this model is checked for reasonableness by comparing the results to
historical data.

The Project Engineering department develops altematives for on-site CCP storage
solutions and their associated costs. Any altematives for off-site disposal such as
beneficial reuse or off-site landfill disposal are provided by the generating stations' staff
and a CCP team focused on exploring altematives for byproduct storage. The cash flows
for selected options are summarized and provided to Generation Planningfor evaluation.

The Generation Planning department evaluates the storage and disposal options received
from Project Engineering to detemiine the present value of revenue requirements
("PVRR") associated with the capital expenditures and O&M expenses of each option.
This analysis is performed using the Capital Expenditure Recovery module of the
Strategist®^ software model.

^The PROSYM™ model has formed the foujidation ofprior analyses involving certificates ofconvenience
and necessity for new generating plants, environmental cost recovery for pollution control equipment,
and the fuel adjustment clause.

' Strategist® isa proprietary, state-of-the-art resource planning computer model. The Capital Expenditure
Recovery module is usedto quantify the revenue requirements impact associated withcapitalprojects.
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4. Needs Assessment

The following capacities wereprovided by ProjectEngineering and the Ghent station:
• ATB #1 is at capacity and is available for emergencyuse only.
« As of February 2009, the remaining available capacity of ATB #2 is 2.5 million

cubic yards.'
• The remaining available capacity of the gypsum stacks is estimated to be 2,9

MCY as ofJanuai7 2009."'

The expected life of the remaining capacity of the ATB #2 and the Gypsum Stack were
estimated by forecasting the CCP production of ash and gypsum at Ghent. The quantity
of ash produced at Ghent is estimated at a coal specification of 11.5% a.sh by weight of
the total quantity of coal used, or approximately 11.5 tons of ash per 100 tons of coal.
Converting to volumetric measurement, assuming ash production consists of 80% fly ash
and 20% bottom ash by weight, approximately 11.5 cubic yards of total ash is produced
per 100 tons ofcoal."

The chemical reaction by which gypsum is produced results in a net gypsum production
ofapproximately 18% by weight ofthe total quantity ofcoal used,'̂ or approximately 18
tons of gypsum per 100 tons of coal. Converting to volumetric measurement for the
gypsum stack, approximately 17,8 cubic yards of gypsum is produced per 100 tons of
coal.

The forecasted CCP production volume for Ghent is shown in Table 1 and depicted
graphically in Figure 1 and Figure 2, based on the forecasted coal bum shown in Table 2,
Table 2 also contains the historical quantities of coal bumed as a comparison to the
forecast. The increase in coal bum during the 2010-2013 period is due to the completion
of the FGD installations at Ghent in 2009, which required prior scheduled outages on
each of the Ghent units during 2007-2009. Also, with the addition of the FGDs, Ghent
has lower fuel costs, resulting in higher forecasted generation.

' Based on expected coal bum, Generation Planning forecasts that by the end of2009, the remaining
capacity ofATB #2 will be 1.9 MCY.
Based on expected coal bum and existing beneficial reuse, GenerationPlanningforecasts that by the end
of 2009, the remaining capacity of the gypsum stacks will be 2,2 MCY.

" Density assumptions for wet storage are 0.945 tons per cubic yard for bottom ash and 1.0125 tons per
cubic yard for both fly ash and gypsum.

'• Fuel specification assumptions include SO2 content ofapproximately 5.9 Ib/mmBTU and heat content of
22.16 mmBTU/lon.
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Table J: CCP Production Forecast (MCY)

CCP Production Jrbrecasi (M'CY- wetstorage)
Fly Ash Bottom Ash Gypsum

2009 0.54 0.14 0.88

2010 0.55 0.15 1.09

2011 0.58 0.15 1.12

2012 0.55 0.15 1.06

2013 0,55 0.15 1.09

Table 2: Ghent Coal Usage (Million Tons)

Ghent Coal Usage fM

Historical

2004 5.4

2005 5.6

2006 5.6

2007 5,3

2008 5.7

Forecast

2009 5.6

2010 6.0

2011 6.3

2012 6.1

2013 6.1

Tlie forecasted generation and the resulting coal usage at Ghent correspond to an average
capacity factor of approximately 77%. This relatively high capacity factor is consistent
with Ghent's low production cost. Since Ghent is already modeled as a baseload station,
the risk of significantly underestimating CCP production is low. However, reduction in
load or unexpected outages at Ghent could affect the capacity factor and lower future
CCP production.

Figures 1 and 2 show the forecasted cumulative CCP production at the end of each year
compared to the expected available capacity at the end of 2009. With current forecasts
for ashproduction andwithout any additional on-site capacity or off-site storage or reuse,
ATB H2 is expected to reach full capacity during 2012, as shown in Figure 1. Assuming
no beneficial reuse beyond the expected 222,000 cubic yards per year by CertainTeed,
the gypsum stack is also expected to reach maximum capacity in 2012, as shown in
Figure 2.
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Figure 1: ATB #2 Capacity
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Figure 2: Gypsum Stack Capacity
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In summary, the needs assessment indicates thatadditional CCP disposal alternatives will
be needed for both ash and gypsum at Ghentby 2012, At least0.6 MCY of CCPmustbe
moved off-site in order to maintain operations of the existing storage facilities at Ghent
through 2012.
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5. Development of Alternatives

In the case of CCP solutions for Ghent, Project Engineering and the CCP team developed
two sets of options for evaluation:

1. Short-term storage options to meet 2009-2012 requirements
2. Long-term storage options to meet 2013-2037 requirements.

The short-terra options were developed because long-term options cannot be in service
before 2013, and on-site capacity is expected to be depleted in 2012. These options were
evaluated independently, leading to a recommendation for short-teim and long-term
solutions.

5.1 Short-Term Disposal

As a result of ATB #2 and the gypsum stack nearing their maximum desned storage
capacities, the station, in conjunction with the CCP Team, negotiated with Trans Ash,
Inc. ("Trans Ash"), a company specializing in the reuse of CCP, to beneficially reuse 1.3
MCY (approximately 1.5 million tons as hauled) of CCP as stractural fill. The 2009 base
cost ofthis proposal is ^^8 per MCY'̂ , subject to annual adjustments to the base price
and fuel cost adjustments. The base price is redetermined by increasing the previous
year's price by 90 percent of the year-over-year percent change in the Consumer Price
Index - All Urban Customers, U.S. City Average. The fuel adjustments are made for
both off-road and on-road diesel use. Off-road fuel adjustments are calculated as the
difference between the base diesel unit price of per gallon and the average unit
diesel price paid multiplied by the quantity of off-road diesel purchased each year. The
on-road diesel adjustment is calculatedas the product of the average quantity of fuel used
and the difference between the base diesel price and tire index price as published by the
U.S. Department of Energy, Energy Infonnation Administration in "The U.S. No 2
DieselLow Sulfur (15-500 ppm) Retail Sales by All Sellers (Cents per Gallon)"

An agreement with Trans Ash would require that the full 1.3 MCY be moved in 2010-
2012 to satisfy the end consumer of the beneficial reuse opportunity. Consistent with
KU's CCP management strategy, this fill location has been evaluated and confirmed as
appropriate for beneficial reuse. The location is not in an environmentally sensitivearea.

The only near-term alternative to beneficial reuse of CCP is the use of an existing off-site
commercial landfill. For 2009, the total unit cost of storage in the closest off-site landfill
was estimated to be per cubic yard'"*. In contrast to the Trans Ash proposal, an
off-site landfill storage option requires that only a minimum of 0.6 MCY must be moved
off-site prior to 2013 to ensure continuing operations at Ghent.

Iper MCY as stored isequivalent per ton as hauled.
Iper cubic yard is equivalent to per ton as hauled for transport and storage at Valley View

landfill near Sulphur, KYapproximately 25 miles from Ghent. Cost components per ton arc for
excavating and loading, BB for hauling, and BB for landfill tipping fee. This quoted tipping fee is
slightly below the listed rates of^^gl^ton for other regional public landfills.
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5.2 Lopg-Term Storage

To meet the long-term storage needs at Ghent, KU contracted GAI Consultants, Inc,,
Pittsburgh, PA ("GAI") to provide both an Initial Siting Study ("ISS") and a Final
Conceptual Design Study of CCP storage alternatives at Ghent. The ISS identified
over foity potential alternatives based on combinations of a number of variables,
including storage and transport methods, site locations, and relocation of transmission
lines. As a result of this study, four on-site alternatives sho\vn in Table 3 were selected
for further consideration. In the process of developing the Final Conceptual Design
Study, GAI refined the cost estimates for tlrese alternatives in addition to other detailed
engineering tasks. As an alternative to building on-site storage facilities, use of an
existing off-site commercial landfill for storing future CCP was also considered as a
long-term option.

Table 3: Alternativesfor Long-Term Storage

Case

Description

Total Capacity
(MCY)

Nominal

Cost ($M)
Capital
O&M

14/28

2 LandfiUs

46.1

On-Site

37 41

1 LahdfiE 1 Pond

46.1 53.6

42/28

1 Pond

1 Landfill

48.3

Off-Site

Landfill

46.1

needed

Each of the cases for on-site long-term storage was designed to hold twenty-five years of
CCP production with phased construction. The total capacity required for each case
differs due to the different density of CCP stored in ponds versus landfills. Table 4
shows the construction periods, the in-service years, and the capacity for each phase of
the on-site cases. The site locations as shown in Figure 3 are noted as follows;

• Site M is north of ATB #2 on property owned by KU,
• Site E/F which is southeast of ATB #2 and include properties owned by KU and

approximately 350 acres owned by others.
« Pond L represents vertical and lateral expansion east of ATB #2 with an

impoundment.

" Apreliminary draft of the Final Conceptual Design Study is shown inExhibit JNV-4.
The O&M figures inTable 3 include the cost for power to operate the on-site storage alternatives.

Page 11 of 37



Figure 3: CCP Storage Site Alternatives
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Table 4: Construction Phases for On-Site Storage Options
Case • 14/28 37 41 42/28

Site Local ion M 1 E/F E/F L L E/F

Phase 1

Construction 2010-14 2010-14 2010-13 2010-14

In-Service 2013 2013 2013 2013
Capacity (MCY) 5.3 5.7 14.7 16.5 7.2 8.4

Phase 2

Construction 2016-18 2018-19 2017-19 2018-20

In-Sei"vice 2019 2020 2020 2021

Capacity (MCY) 8.5 8.0 12.3 15.7 8.3 7.7

Phase 3

Construction — 2023-25 2024-26 2025-27 2027-29

In-Service 2026 2027 2028 2030

Capacity (MCY) - 12.4 19.1 21.6 6.1 8.0

Phase 4

Construction lilies — — —

In-Service 2030 — —
— --

Capacity (MCY) 6.2 — ~ " " -
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Case 14/28. Case 14/28 consists of separate landfills for ash and gypsura with ash stored
at Site M and gypsum stored at Site E/F. Construction of the landfills consists of four
phases as shown in Table 4 with the first phase beginning in 2010 and the final phase
ending in 2029. Figure 4 shows the phased cumulative design capacity of the landfill at
SiteM compared to the forecasted ash production. Figure 5 shows the phased cumulative
design capacity of the landfill at Site E/F compared to the forecasted gypsum production
both including and excluding the effect of the expected gypsum reuse by CertainTeed.
These figures, as well as Figures 6-9, demonstrate tliat the designs for the timing and
volume of capacity additions for each of the cases considered are reasonable compared
the forecasted CCP production.

Figure 4: Long-Term Needs Assessment - Case 14/28, Landfill M

Ghent - Case 14-28 (Landfill M - Ash)

s

End of Yoar

'Cumulative Capacity • Cumulative CCP Production
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Figure 5: Long-Term Needs Assessment - Case 14/28, Landfill E/F

Ghent - Case 14-28 (Landfill E/F - Gypsum)
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Case 37. Case 37 consists of a single landfill for both ash and gypsum at Site E/F. The
construction schedule consists of three phases beginning in 2010 and ending in 2026.
Figure 6 shows the phased cumulative design capacity of this landfill compared to the
forecasted cumulative CCP production both including and excluding the effect of the
expected gypsum reuse by CertainTeed.
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Figure 6: Long-TermNeeds Assessment- Case 37, LandfiU E/F

Ghent - Case 37 (Landfill E/F - All CCP)
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Case 41. Case 41 consists of a single pond for both ash and gypsum at Site L. The
constniction schedule consists of three phases beginning in 2010 and ending in 2027.
Figure 7 shows the phased cumulative design capacity of this landfill compared to the
forecasted cumulative CCP production both mcluding and excluding the effect of the
expected gypsum reuse by CertainTeed.
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Figure 7: Long-Terni Needs Assessment - Case 41, PondL

Ghent - Case (Pond L- All CCP)
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Case 42/28. Case 42/28 consists of a pond at "Site L" for ash and a landfill at "Site E/F"
for gypsum. Construction of these facilities consists of four phases as shown beginning
in 2010 and the final phase ending in 2029. Figure 8 shows the phased cumulative design
capacity of the pond at Site L compared to the forecasted ash production. Figure 9 shows
the phased cumulative design capacity of the landfill at Site B/F compared to the
forecasted gypsumproduction both includingand excluding the effect of the expected
gypsum reuse by CertainTeed,

Page 16 of 37



CCP Plan for Ghent Station
June 2009

Figure 8: Long-Term Needs Assessment - Case 42/28, PondL

Ghent - Case A2/28 (Pond L- Ash)

"CumulotivQ Capacity • Cumulative CCP Production

Figtre 9: Long-Term Needs Assessment - Case 42/28, Landfill E/F

Ghent - Case A2/28 (Landfill E/F - Gypsum)

'Cumulative Capacity • Cumulative CCP Production • - -A-• - Cumulative CCP Production net of Reuse
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6. Comparison of Alternatives

6.1 Short-Term Disposai

The short term disposal analysis compares the cost of a beneficial reuse initiative with
Trans Ash to the cost of off-site landfill disposal. The Trans Ash proposal is to move 1.3
MCYin 2010 through 2012 and the plan for off-site landfill disposal is to move 0.6 MCY
in 2012. Both of these options consist only of O&M costs, with no additional capital
expenditure. As seen in Table 5, the Trans Ash proposal is the least-cost option to meet
the short term capacity needs at Ghent. On a cost per volumebasis, the Trans Ash option
is almost80% less costly than the off-site landfill option. Also, despite the highervolume
requirement, the Trans Ash proposal's PVRR is $9.8 million lower than the off-site
landfill alternative.

Table 5: PVRR Analysis Summary ofShort-Term Alternatives

Trans Ash - Off-site

. • V,- Beneficial Reuse Landfill Disposal

Total Quantity (MCY) 1
PVRP nono frtUItnyi II

0.6

r V isJx [Zl/uy (TlllUOn S

Delta to Least Cost Case F Least Cost 1 9.8\
Unit Cost (2009 PVRR $/cubic yard) 1 — "X yr '

6.2 Long-Term Storage

The long-term storage evaluation (Table 6) compares the PVRR and per-unit cost of four
on-site storage alternatives selected in the engineering studies, in addition to disposal in
an off-site commercial landfill. The financial assumptions related to the analysis of these
cases are shown in Appendix 1, the projected cash flows are shown in Appendix 2, and
the annual revenue requirements are detailed in Appendix 3.

The following is a brief comparison of the results:

Case 37. Case 37 consists of a common on-site landfill for both ash and gypsum. This is
least cost on a PVRR basis by $26 million. This option is also lowest cost on a per unit
volume basis at ItiSiifeig PVRR per cubic yard. The favorable capital profile of this
project results from the single landfill approach compared to Case 14/28, which includes
separate landfills for ash and gypsum.

Case 14/28. Case 14/28 consists of separate landfills for ash and gypsum and involves
higher up-ffont capital costs ($34 million higher through 2017, $6 million of which is due
to transmission expenditures), an accelerated timeline for the addition of subsequent
phases, and an additional constmction phase compared to Case 37. This is partially offset
by slightly lower annual O&M costs due to reduced distances for transporting ash. In
summary, the lower costs associated with the shorter transport distances are overcome by
the additional costs of the two landfills.

Cases 41 and Case 42/28. Case 41 consists of a single pond for both ash and gypsum
and Case 42/28 consists of an ash pond and a gypsum landfill. The construction of an ash

Page 18 of 37



CCP Pkmfo)' Gheni Station
June 2009

CONFIDENTIAL INFORMATION REDACTED

pond is significantly more capital intensive compared to a landfill, although the ongoing
operation is less costly. Through 2016, both of these cases are approximately $95 million
higher in total capital costs than Case 37. Construction of the second and third phases
increases the capital premium to $850 million for Case 41 and $350 for Case 42/28.
Inclusion of the pond closure costs in 2038 raises these figures to $1,145 million and
$475 million for Cases 41 and 42/28, respectively. Although the O&M is significantly
lower for these cases compared to Case 37, it is not enough to offset the effect of the
higher initial capital expenditm-es.

Off-site landfill. The off-site landfill option consists only of O&M costs, but this option
is the highest-cost alternative due to the high unit cost of off-site landfill disposal, which
is approximately PVRR per cubic yard.

Beneficial Reuse. KU will evaluate beneficial reuse opportunities as they arise, and will
pursue proposals that are favorable to on-site disposal.

Table 6: PVRR Analysis Summaty ofLong-Term Alternatives
(2009PVRR million $)

PVRR

Capital
O&M

Total

Delta to Least Cost Case

Capacity (MCY)
Unit Cost (2009 PVRR $/CY)

Least Cost

46.1

Off-Site

Landfill
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7. Recommendations

The needs assessment demonstrates a need for additional CCP storage capacity at the
Ghent station by 2012. Analysis of the options provided by Project Engineering
demonstrates that the most favorable alternatives tomeet Ghent's CCP storage needs are:

• Short-term; the proposal for beneficial reuseof 1.3 MCY of gypsum by TransAsh
in 2010 through 2012. The PVRR is million, or per cubic yard.

• Long-term: constructing the first phase of an on-site landfill to store botli ash and
gypsum, to be in-service in 2013. The PVRR is 1^^ million, comprised off
million capital and million O&M.

The short-term solution utilizing beneficial reuse is almost 80% less on a per unit of
volume basis than disposal at an off-site commercial landfill. The unit cost of this short-
terra recommendation is also lower than the unit cost of the recommended long-term on-
site landfill. The long-term solution includes the construction of a single landfill and is
4% less on a PVRR basis than thedual landfill option (Case 14/28).

Further details regarding the status of this projectand the expected construction schedule
are shown in Appendix 4.
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Analysis Assumptions

• Study Period:

CCP Planfor Ghent Station
June 2009

Appendix 2 - Projected Cash Flows

30-yearperiod for operational costs impacts (2009-2038)
50-year period for capital costs impacts (2009 through tax life of
final project phase).

The revenue requirements associated with capital costs are determined via the
Capital Expenditure and Recovery module of the Strategist production and
capital costing software. To completely account for capital projects costs over
their lifetime, the revenue requirements associated with new capital projects
were included beyond the operational study period through the end of their tax
life.

Capital and O&M costs associated with the addition of new environmental projects
will be subject to recovery through the Environmental Cost Recoveiy ("ECR")
mechanism. O&M costs for electrical power usage required to operate equipment
related to CCP storage are included when comparing alternatives (noted as "Power"
in Appendix 2) but are not included as recoverable costs for calculation of ECR
billing factors.

Financial data

o Discount rate: 7.81%

Income tax rate: 38,9%

Insurance rate: 0.07%

Property tax rate; 0.15 %
Percentage of debt in capital structure: 47.01%
Debt interest rate/weighted cost of debt: 4.64%
Return on equity: 10.63%
Book life - average landfill phase (non-transmission): 12 years
Book life- transmission (linerelocation): 40 years
Tax life: 20 years
Annual capital and O&M escalation rate: 6%
Contingency included in cost estimates: ~28%
E.ON US overhead included in capital costs 3.5%
Capital expenditures are assumed to occur at year end.

• CCP data

• Coal ash content:

• Coal SO2 content:

• Coal heat content:

• FGD removal efficiency:
Units 1, 3, 4
Unit 2 (currently Unit 1)

11.5%

-5.9 Ib/mmBTU

22.16 mmBTU/ton

98%

94.3%
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Proicctcd Cash Flows

Annual Cash Flows

Short-Term Options

OaM Only ($ thousands)

Beneficial

Reuse

Off-Site

Landfill

$ thousands

Case 16/28 2 landfilis

Annual Cash Flows

Phasel Phased Phases Phased Transmission Total Copltal Non-Powor Power Trans Ash Total O&M
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Appeinlix 2 - Projected Cash Flows
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1 landfill

Annual Cash Floyjs

Phasel Phase2 Phases Phasel Transmission Total Capital Non-Power Power Trans Ash Total OsM
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Appendix 2 - Projecied Cash Flaws
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1 pond

Annual Cash Flows

Capital OSM Total

Phosel Phase2 Phases PhaseA Transmission Total Capital Non-Power Power Trans Ash Total OSM
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Case A3/2B

CCP Plan for Ghent Station
June 2009

Appendix 2 - Projected Cash F/o^rs

CONFIDENTIAL INFORMATION REDACTED

1 pond/1 landfill
Annual Cash Flows

Capital O&M Total

Phasel Pha5e2 Phase3 Phased Transmission Total Capital Non-Power Power Trans Ash Total O&M
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CCP Plan for GhenI Station
June 2009

Appendix 2 - Projected Cash Flows

CONFIDENTIAL INFORMATION REDACTED

$ thousands

Case Off-Site Landfill (O&IVl Only)

Capital O&M

Cost Escalation 6% 1 2%
2008 HBSBBBBSiSEiSS
2009

2010 HHHHHhBh
2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023 RHHIbH
2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037 ^^B^SSSmS
2038

Total
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( Appendix 3- Revenue Requirements Detail
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Appendix 3
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CCP Plan for GhenI Slalion
June 2009

Appendix 3 - Revenue Recpiiremenis Detail

CONFIDENTIAL INFORMATION REDACTED

$ thousands

Case Short-Term Beneficial Reuse (O&M Only)

ortno

Capital 1 GSM
zUUo

2009 f ^

2010

2011

2012
^ 1 (

2013+

2009 PURR
• . ••:•.• r- "••,• -i ••. ... i. j . • .••• >-.>.. »•;••.. i ..i -.

1 "* •» t- V L-y

$ thousands

Case Short-Term Off-Site Landfill (O&M Only)

2013+

2009 PURR
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2009 PVRR

CCP Plan for Chen! Stalion
June 2009

Appendix 3 - Revenue Reipiiivinenls Delail

CONFIDENTIAL INFORMATION REDACTED

alandfiils

Annual Revenue Requirements

Capital

Pliasel Phase! Phases Phased Transmission Total Capital Non-Power Power Trans Ash Total 08M
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Case

2009 PVRR

CCP Planfar Ghent Station
June 2009

Appendix 3 - Revenue Rccpiirements Detail

CONFIDENTIAL INFORMATION REDACTED

1 landfill

Annual Revenue Requirements

Phasel Pha5e2 Phases PhaseA Transmission Total Capital Non-Power Power Trans Ash TolalO&M
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Case

2009 PVRR

41

CCP Plan for Gluml Stalion
June 2009

Appendix 3 - Revenue Recpiireinenl.s De/ail

CONFIDENTIAL INFORMATION REDACTED

1 pond

AnnualRevenue Requlremants
Capital OSM Total

Phasel Phase2 Phases Phase4 Transmission TotalCapital Non-Power Power Trans Ash Total O&M
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Case

2009 PVRR

hljli

CCP Plan for Glwnl Siution
June 2009

Appendix J - Revenue Rec/uireiuenis Detail

CONFIDENTIAL INFORMATION REDACTED

1 pond/1 landfill

Annual Revenue Requlremcnis

Capital OSM Total

Phasel Phase2 Phases PhaseO Transmission Total Capital Non-Power Power Trans Ash Total OSM
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Appendix3 - RevenueReqnirenienti- Detail

Case

$ thousands

CONFIDENTIAL INFORMATION REDACTED
Off-Site Landfill (O&M Only)

using 6% cost escalation

Capital 1 O&M
2008 2008

2009 2009

2010 2010

2011

2012 ||||H9H 2012

2013 2013

2014

2015 2015

2016

2017 2017

2018 2018

2019 2019

2020 2020

2021 2021

2022 2022

2023 |9HBH|H 2023

2024 ^^^HbhIH^hb 2024

2025 2025

2026

2027 2027

2028 2028

2029 2029

2030 2030

2031 2031

2032 2032

2033 2033

2034 2034

2035 2035

2036

2037 2037

2038 2038

2009 PVRR 2009 PVRR

using 2% cost escalation
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CCP Plan for GhenI Sicilian
June 2009

Appendix 4 - Project Status

Detailed Design

The detailed design phase for Case 37 is currently in progi'css. Meetings are being
conducted with the E.ON U.S. propeity appraiser and the individual owners of properties
witliin the boundaries of Site F. After obtaining approval from these property owners,
geotechnical, archaeological, ecological, and historical structures studies have begun.
This will allow for the completion of the detailed engineering design and the start of the
development of the permits for this location. The peirnits are expected to be submitted
by the end of 2009.

Construction Schedule

The preliminary design for the landfill is to develop it in three distinct phases. This detail
as well as the closure plan for each phase will be forther developed in the detailed design
phase. The current schedule is shown in Table A4-1.

Table A4-1: Preliminary Construction Schedule

Task Schedule

Property acquisition
Begm fu-st phase landfill development
Finish first phase landfill development
Begin second phase landfill development
Finish second phase landfill development
Begm thnd phase landfill development
Finish third phase landfill development

3"* Quarter 2009
2"'' Quarter 2010
4"* Quarter 2014
2"'' Quarter 2018
4"' Quarter 2019
2"''Quarter 2024
4"' Quarter 2026

The risks associated with the project include the following:
• Inability to reach a settlement on purchase price for one or more of the properties

required for the site, resulting in lengthy eminent domain litigation
« Discovei7 of unlcnown geotechnical issues
• Litigation and intervention of the 401/404 permits for Sites E/F could delay the

construction of this section of the work

o Failure of major components during start-up
« Unseasonable weather, such as exceptionally heavy rainfall, late spring, early on

set of winter, etc.

• Engineering design failure of a component of design
• Contr'actor delays due to shortage of materials or manpower issues
• Change in regulations
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CONFE)ENTIAL INFORMATION REDACTED

1. Executive Summary

Kentucky Utilities and Louisville Gas and Electric Company's (collectively "the
Companies") Trimble County station ("Trimble") produces three primary coal
combustion byproducts ("CCP"): bottom ash, fly ash and gypsum, which are currently
stored in the Bottom Ash Pond ("BAP") or beneficially reused. The BAP is expected to
reach capacity in 2010, creating a need for additional CCP management solutions.
Trimble also has an existing Emergency Fly Ash Pond, now known as the Gypsum
Storage Pond ("GSP"), located just north of the BAP. The GSP was built during the
construction ofTrimble's Unit 1, but was never placed inservice. The GSP needs a liner
to meetregulations to storegypsum.

A variety of on-site and off-site CCP storage options were considered to meet
management or disposal needs at Trimble. The most effective solutions were identified
through aneeds analysis and economic analysis based on engineering cost estimates.

To partially address the near-term need (prior to 2013) for CCP storage capacity, a
beneficial reuse opportumty for gypsum was identified. The gypsum will be used in the
manufacturing of wallboard. This reuse option is significantly lower cost than
transporting CCP to anoff-site landfill, butthe volume is not sufficient to meet the entire
near-term storage need. The remaining near-term CCP storage need will be met by
expanding on-site storage, including extending the bottom ash pond dikes and lining the
gypsum storage pond.

For post-2013 storage needs, the Companies contracted an engineering consultant to
develop potential on-site storage alternatives. Of multiple options considered, three
landfill options were selected for further economic evaluation. Based on cost estimates
and qualitative factors for these alternatives, the most favorable option is a single on-site
landfill to store both ash and gypsum. In addition, Trimble and the CCP Team have
identified an opportunity for long-term beneficial reuse with a large cement producer to
beneficklly reuse 95% offly ash produced atTrimble. The fly ash reuse is inaddition to
continuing the gypsum reuse opportunity. The reuse of fly ash is a lower cost alternative
to sending the CCP to an off-site landfill or the construction ofadditional on-site storage.

In summary, the cost-effective and environmentally sound CCP disposal options for
Trimble are:

• Near-Term:

o Beneficial reuse of 1.1 million cubic yards ("MCY") of gypsum
(approximately 50% of annual gypsum production as specified by the
contract) by SynMat, Inc. in 2010 through 2012 (Present Value of
Revenue Requirements ("PVRR") of $• miUion), or $|| per cubic
yard;

o Extending th^^ dikes and lining the GSP in 2010 (PVRR of $•[
million) or SH|per cubic yard.
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Longer-Term:
o The construction of a new on-site landfill and conveyor system to store

both ash and gypsum by 2013 (PVRR. of$H million for 32.5 MCY of
storage);

o Beneficial reuse of 5.9 MCY of fly ash (PVRR of million)
6 Continued beneficial reuse ofgypsum by SynMat (PVRR of$| million)
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2. Background

The Companies' Trimble County station is comprised of one coal-fired generating unit
rated at 495 MW. A second coal-fired steam boiler, rated at 750 MW, is scheduled to
begin commercial operation during 2010. The station produces three primary coal
combustion byproducts ("CCP"): bottom ash, fly ash and gypsum.

Trimble has two existing on-site storage basins for CCP as follows:

• Bottom Ash Pond (BAP)
• Gypsum Storage Pond (GSP)

The BAP is currently used to store all CCPs except for a quantity of gypsum that is
beneficially reused otf-site. Gypsum is produced by Trimble's flue gas desulfiuization
("FGD") system, which use limestone reagent to remove sulfur dioxide from flue gas. As
ofFebruary 2009', the BAP's remaining capacity was estimated at 150,000 cubic yards.

Almost 90%^ ofthe gypsum produced bythe current generating rmit is currently shipped
off-site for beneficial reuse by Synthetic Material ("SynMat")^. This contract began in
2008 and runs through 2027. With the second generating unit beginning operation in
2010, SynMat has a minimum annual volume obligation of 300,000 cubic yards per year
(approximately 50% of total gypsum production).

Trimble is forecast to produce approximately 0.4 MCY of CCP in 2009 of which 0.26
MCY of gypsum is reused, thus leaving only 0.14 MCY to be deposited in the BAP,
Based on this, the BAP is expected to last through 2009.

The GSP is not currently and has never been in service. However, with the installation of
a liner, the GSP will have a maximum desired storage capacity of 1.05 MCY.

' A bathymefric survey ofBAP was conducted byHDR/Quesf/Rudy for GAI Consultants inFebruary 2009.
^Gypsum sales to SynMat was 205,000 tons in2008. However, their purchases declined late in 2008 as
the economy slowed.
' The Companies identify economically and environmentally favorable options to beneficially reuse CCP,
consistent with the Companies' Comprehensive Strategy for Management of CCP shown in Exhibit JNV-2.
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3. Process and Methodology

CCP Planfor Trimble County Station
June 2009

The Companies develop the most effective plan for meeting the CCP storage needs at
each generating station. The process of identifying the plan consists of the three
following primary tasks which are performed by several departments within the
Companies.

• Needs assessment

• Development of alternatives
• Comparison of altematives

The CCP storage needs are defined by forecasting the production of CCP over the
applicable planning period and comparing this production to the maximum desired
storage capacity. The Project Engineering department and the applicable generating
station are responsible for providing an estimate of remaining capacity.

The expected life of the existing storage capacity is based on the forecast of CCP
production, which is developed by Generation Planning for all stations as a function of
the expected coal usage for each unit. The Companies compile information regarding the
cost of generation for each unit (fuel, variable O&M, emission costs, etc.), a description
of the generation capabilities of each unit (capacity, heat rate curve, commitment
parameters, emission rates, availability schedules, etc.), a load forecast, the market price
of electricity, and the volumetric ability (transfer capability) to access the market. All of
this information is brought together in the PROSYM'' software, which is used to model
the economic operation of the Companies' generating system. The projected coal usage
data provided by this model is checked for reasonableness by comparing the results to
historical data.

The Project Engineering department develops altematives for on-site CCP storage
solutions and their associated costs. Any altematives for off-site disposal such as
beneficial reuse or off-site landfilling are provided by the generating stations' staff and a
CCP team. The cash flows for selected options are summarized and provided to
Generation Planning for evaluation.

The Generation Planning department evaluates the storage and disposal options received
from Project Engineering to determine the present value of revenue requirements
("PVRR") associated with the capital expenditures and O&M expenses of each option.
This analysis is performed using the Capital Expenditure Recovery module of the
Strategist^ software model.

'' ThePROSYM model has formed the foundation of prior analyses involving certificates of convenience
and necessity for new generating plants, environmental cost recovery for pollution control equipment, and
the fuel adjustment clause.
' Strategist® isa proprietary, state-of-the-art resource planning computer model. TheCapital Expenditure
Recovery module is used to quantify the revenue requirements impact associated with capital projects.
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4. Needs Assessment

The following capacities were provided by Project Engineering and Trimble:
• As of February 2009, the remaining available capacity of the BAP is 150,000

cubic yards. This is equivalent to a year end 2008 capacity of approximately
174,000 cubic yards, considering the historical CCP production rate and
beneficial reuse volume.

♦ Approximately 150,000 cubic yards of bottom ash can be used as construction
material in extending the BAP ddces.

The expected life of the remaining capacity of the BAP was estimatedby forecasting the
CCP production of ash and gypsum at Trimble. The quantity of ash produced at Trimble
is estimated at a coal specification of 11.3% ash by weight of the total quantity of coal
used, or approximately 11.3 tons of ash per 100 tons of coal. Converting to volumetric
measurement, assuming ash production consists of 80% fly ash and 20% bottom ash by
weight, approximately 9.8 cubic yards of total ash isproduced per 100 tons ofcoal.®

The chemical reaction by which gypsum is produced results in a net gypsum production
of approximately 18% byweight of the total quantity of coal used,' or approximately 18
tons of gypsum per 100 tons of coal. Converting to volumetric measurement for the
BAP, approximately 19 cubic yards of gypsum is producedper 100 tons of coal.

The forecasted CCP production volume for Trimble is shown in Table 1 and depicted
graphically in Figure 1 and Figure 2, based on the forecasted coal bum shown in Table 2.
Table 2 also contains the historical quantities of coal bumed as a comparison to the
forecast. The increase in coal bum during the 2010-2013 period results from the second
Trimble generating unit, scheduled to begin operation in mid 2010.

Table 1: CCP Production Forecast (MCY)

aducfioffiEbrecasi^^
Fly Ash Bottom Ash Gypsum

2009 0.12 0.03 0.24

2010 0.24 0.06 0.42

2011 0.32 0.08 0.53

2012 0.32 0.09 0.54

•2013 0.32 0.09 0.58

' Density assumptions for wet storage are 1.08 tons/CY for bottom ash, 0.88 tons/CY for fly ash and 0.945
tons/ CY for gypsum. Density assumptions for dry storage are 1.15 tons/CY for fly ash and 1.22for
gypsum.

' Fuel specifloation assumptions include SO2 content ofapproximately 6.34 Ib/mmBTU for High Sulfur
(HS) coal and 0.8 Ib/mrnBTU for Powder River Basin (PRE) coal and a heat content of 22.3 mmBTU/ton
for HS coal and 17.6 mmBTU/ton for PRB coal.
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Table 2: Trimble Coal Usage (Million Tons)

Historical

2004. 1.7

2005 1.7

2006 1.9

2007 1.6

2008 1.9

Forecast

2009 1.6

2010 3.1

2011 4.0

2012 4.1

2013 4.1

The forecasted generation and the resulting coal usage at Trimble conespond to an
average capacity factor of approximately 84%. This relatively high capacity factor is
consistent with Trimble's low production cost. Since Trimble is already modeled as a
base load station, the risk of significantly rmderestimating CCP production is low.
However, reduction in load or unexpected outages at Trimble could affect the capacity
factor and lower future CCP production.

Figures 1 shows the forecasted cumulative CCP production at the end of each year
comparedto the available capacity'atthe end of 2008. The illustratedCCP productionis
net of 300,000 cubic yards taken by SynMat. "Without additional on-site capacity or off-
site storage, the BAP is expected to reach maximum desired capacity in early 2010, as
shown in Figure 1.
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Figure 1: BAP Capacity
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5. Development of Alternatives

In the case of CCP solutions for Trimble, Project Engineering and the CCP team
developed two sets of options for evaluation:

1. Short term storage options to meet 2009-2012 requirements
2. Long term storage options to meet 2013-2050 requirements.

Construction timelines limit the alternatives prior to 2013. These options were evaluated
independently, leading to a recommendation for short-term and long-term solutions.

5.1 Short-Term Storage Options

As a result of the BAP nearing capacity, the station in conjunction with the CCP Team
considered three options to meet CCP disposal needs; on-site storage, beneficial reuse
and offsite landfill disposal as shown in Table 3 below.

Table 3: Alternativesfor Short-Teian Storage

:,(Expaudmg-.i

liiiiliiilli
-Beneficiah;

gssa^Leuse®;
j|itffiaMfil®l
aSSitewBsRSK

Total Maximum Desired

Capacity (MCY)
3.15* 1.08

2.84

minimum

Nominal

Cost ($M) iSHBiBHSSIIHB
' lUlut uufjucuy ifiLiitucs u.jj vmuifiu in ina u/ur itsaun uj t:/vKiuvuiin^ v.jlj

MCYofashfi-om theBAP to he used in constructing the new landflU.

5.1.1 Short-Term On-Site Storage

For the on-site storage option, Trimble contracted MACTEC Engineering and
Consultants Inc., Louisville, KY ("MACTEC") to provide alternatives that would meet
the short term gap. The most favorable solution identified involves extending the existing
BAP dikes and lining the GSP to gain incremental storage. After the extension, the BAP
usable capacity will be 2.1 MCY, assuming ash storage only.

The GSP will be used to store gypsum and gypsum fines. In addition, the GSP provides a
means of discharging surplus service water to the river. (Unlike the GSP, the BAP is a
closed system that does not discharge water into the river. The EPA prohibits the
discharge of water that has come in contact with fly ash.)

5.1.2 Short-Term Beneficial Reuse

Trimble in conjunction with the CCP Team negotiated with Synthetic Material (SynMat),
a company specializing in reusing gypsum in wall board production, to beneficially reuse
50% of the gypsum produced annually at a base cost of $H per cubic yard®. The

' TheO&M figures inTable 3 include the costforpower to operate the on-site storage alternatives. The
power costs are used to compareoptionsbut and not used to calculateECR billing factors.

' $||B P '̂' cubic yard is equivalent to $| per ton per the contract
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agreement has a miTn'mnm takeof 300,000 cubicyards. This option is the most favorable
but it does not provide sufficient disposal volume to eliminate the need for on-site
construction. The SynMat contract specifies a minimum gypsum reuse of 350,000 tons
per year (300,000 cubic yards) until 2027 at $Bi cubic yard, not subject to
increases.

5.1.3 Short-Term Off-SiteLandfill Disposal
The third option is the use of an existing off-site commercial landfill. For2009, the total
unit cost of storage in the closest off-site landfill was estimated to be cubic
yard'".

As shown in Figures 2 and 3, by extending the dikes and reusing 300,000 cubic yards of
gypsum, the BAP and the GSP will reach capacity in 2013. Without the reuse with
SynMat, the BAP and the GSP will reach capacity in 2012. An on-site landfill will not
be available before 2013.

Figure 2: BAP (ExtendedDikes) Capacity

10

2,500,000

2.000,000

1,500,000

1,000,000

500,000 •'

2009

Trimble County - BAP (Extended Dikes)

2,101,309

2010 2011 2012

End of Year

2013

• Pond Capacity-End of2010 CumulotlYa CCP Production (with Gypsum Reuse) —Cumulative CCP Production

I per cubic yard is equivalent to $||m per ton as hauled for transport and storage at Valley View
landfill near Sulphur, KYjapproximately 8miles fi'om Trimble. Cost components per ton are SlB for
excavating and loading, SBB for hauling, and SflH for landfill tipping fee. This quoted tipping fee is
slightly below the listed rates ofSQB^^on for other regional public landfills.
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Figure 3: GSP (Lined) Capacity
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5.2 Long-Term Storage Options
Three options were also considered for Trimble's long term storage needs; on-site
storage, beneficial reuse and offsitelandfill disposal.

5.2.1 Lone-Term On-Site Storase

To meet the long-term storage needs at Trimble, the Companies contracted MACTEC to
provide the Initial Siting Study ("ISS") ofCCP storage alternatives at Trimble.'̂ The ISS
identified over 26 potential altematives based on combinations of variables, including
storage and transport methods, site locations, and relocation of transmission lines. As a
result of this study, three on-site altematives shown in Table 4 were selected for further
consideration. Each alternative includes a leachate treatment wetland and sediment basin
at the mouth of ravine B, as well as improvements along the main ravine channel and
associated costs for stream mitigation. Both ash and gypsum will be transported to the
landfills via conveyor belts.

" The Draft Interim Report ofInitial Conceptual Design Study idshown inExhibits JNV-5 for Landfill
Storageof CCP Materials
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Table 4: Alternativesfor Long-Term Storage

iSi;SgT.6Mai®!?liiiilii Beneficial' GfffSite'^

iD^S0iptipia iil&llaMfillslK i^|£jaiM|ill|| iiiiiiliii '• 'iReiise Landfill

Ash
Lower

Ravine B Landfill Landfill
Holcim

Off-Site

Gypsum
Upper
Ravine B

Ravine B Ravine B
SynMat

Total Capacity
(MCY)

26.8 28.1 30.0 9.5
27.0

needed

Nommal

Cost ($M)
Capital

I2
O&M

Each of the alternatives for on-site long-term storage was designed to hold at least 35
years of CCP production, assuming expected densities for the CCP stored, and will be
constructed in a phased approach in ravine "B". Table 5 shows the construction periods,
the in-service years, and the capacity for eachphaseof the on-site cases.

Table 5: Construction Phases

:

Site Lower

Ravine B

Upper
Ravine B

Ravine B Ravine B

Phase 1

Construction 2011-12 2012-13 2011-12 2011-12

In-Service 2013 2014 2013 2013

Capacity
(MCY)

16.1 10.7 8.0 13.9

Phase 2

Timing — — 2021-22 2029-30

In-Service

- ~

2024 2032

Capacity
(MCY)

14.8 4.2

Phase 3

Timing — 2040-41 2034-35

In-Service ~ ~ 2043 2037

Capacity
(MCY)

- ~ 5.3 11.9

Total Capacity 16.1 10.7 28.1 30.0

TheO&M figures iuTable 4 include the cost for power tooperate theon-site storage alternatives. The
power costs are used tocompare options, but are not used to calculate ECR billing factors.
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Case 16. Case 16 consists of separate landfills for ash and gypsum. The gypsum landfill
will be located in upper ravine B and the ash landfill will be located in lower ravine B as
shownin Figure 4. Two separateconveyorbelts are required to move the ash and gypsum
to the appropriate landfills. The ash landfill will be constructed in one phase, in service in
2013, with a capacity of 16.1 MCY and a peak elevation of 1,020 ft. The gypsum landfill
will also be constructed in one phase, in service in 2014, with a capacity of 10.7 MCY
and a peak elevation of 980 ft.
The fly ash landfill will reach capacity in 2061 with no beneficial reuse and in 2074 with
beneficial reuse (95% fly ash reuse from 2010 rmtil 2029). The gypsum landfill will
reach capacity in 2040 with 50% gypsum reuse (300,000 cubic yards annually from
2008-2027). Figure 5 shows the capacity of the fly ash landfill compared to the
forecasted fly ash production both including and excluding the effect of the expected fly
ash reuse. Figure 6 shows the capacity of the gypsum landfill compared to the forecasted
gypsumproduction, including and excluding the effect of the expected gypsum reuse.

Figure 4: Site Illustration-Case 16

wsimm

SliM

BPPiS mImSiMm
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Figure 5: Fly Ash Landfill Capacity-Case 16

Trimble County - FlyAsh Landfill (Case 16)
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Figure 6: Gypsum Landfill Capacity-Case 16
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Case 21. Case 21 consists of a common on-site landfill for both ash and gypsum as
shown in Figure 7. A common conveyor belt will be used to transport both gypsum and
fly ash, which will be handled and stored separately. Phase 1 of the landfill will be in
service in 2013 with a total capacity of 28.1 MCYand a peak elevation of 880feet. This
landfill will be constructedin three phases.
The landfill in case 21 will be sufficient to store the CCP produced at Trimble until 2057,
including both fly ash and gypsum reuse as shown in Figure 8 (95% fly ash reuse from
2010 until 2029 and 300,000 cubic yards annually of gypsum reuse from 2008-2027).
Figure 8 shows the phased cumulative design capacity of this landfill compared to the
forecasted cumulative CCP production both including and excluding the effect of the
expected gypsmn and fly ash reuse.

Figure 1: Site Ilhisn-ation-Case 21

iKil

Figure 8: Ash and Gypsum Landfill Capacity-Case 21

Page 16 of 46



r

30,000,000

23,000,000 •

20,000,000

u is.000,000

10,000,000
020.000

5,000,000

CCP Plan for Trimble CountyStation
June 2009

Trimble County• Landfill (Case 21)

5,330,000

14,7^0,Dot)

2015 2017 2021 2025 2029 2033 2037 2041 2045 2049 2053 2057 2061

—Copoc/fy EndofYear '-^^CumulatJvo CCP PmefuciJon (with Fly Ash SGypsum Reuse)
-Cumtilaltve CCPProduction "CumulaUve CCP Production (wlOt GypsumReuse)

Page 17 of 46



L

CCPPlanfor Trimble County Station
June 2009

Case 23. Case 23 consists of a common on-site landfill for both ash and gypsum as
shown inFigure 9. One conveyor belt will be used to transport both gypsum and fly ash,
which will be handled and stored separately. The landfill will bein service in 2013 with a
total capacity ofapproximately 30 MCY and a peak elevation of 910 feet. This landfill
will be constructed in three phases. This alternative requires land acquisition for access
road construction and stormwater diversion.
The landfill in Case 23 will be sufficient to store the CCP produced at Trimble until
2059, including both fly ash and gypsum reuse as shown inFigure 10. (95% fly ash reuse
fi-om 2010 until 2029 and 300,000 cubic yards annually of gypsum reuse fi:om 2008-
2027). Figure 10 shows the phased cumulative design capacity ofthe landfill compared to
the forecasted gypsum production, both including and excluding the effect of the
expected gypsum andfly ashreuse.

Figure 9: Site Illiistration'Case 23
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Figure 10: Ash and GypsumLandfill Capacity-Case 23
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This figure, as well as Figures 5, 6, and 8, demonstrates that the designs for the timing
and volume of capacity additions for each of the cases considered are reasonable
compared the forecasted CCP production.

5.2.2 Lons-Term Beneficial Reuse

Trimble and the CCP Team have identified an opportunity for long-term beneficial reuse
with one of the largest cement producers to beneficially reuse 95% of fly ash produced
annually at Trimble. The contract is under negotiation and will involve constructing a
barge loading facihty ata cost of$Q9 million to transfer the fly ash from Trimble to the
cement production site. The contract term is expected to span 20 years, from mid 2010
until 2029, thus beneficially reusing 5.9 MCY of ash. This beneficial reuse opportunity
will result in delaying phases 2 and 3 of the selected landfill as shown in Figures 11 and
12.

The existing gypsum beneficial reuse contract with SynMat is assumed to continue until
2027, with a minimum annual take of 300,000 cubic yards annually at a base cost of

Iper cubic yard.

On a combined basis, both beneficial reuse contracts cover 11.3 MCY of CCP, which
does not eliminate the need of on-site storage or ofif-site disposal.
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Figure 11: Ash and Gypsum LandfillCapacity-Case 21 with BeneficialReuse
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Figure 12: Ash and Gypsum Landfill Capacity-Case 23 withBeneficialReuse
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The third option is to dispose of CCP in an existing off-site commercial landfill. This
option requires moyiug 27.0 MCY of CCP, which is the cumulative CCP production at
Trimble fi-om 2013 until 2057 at an estimated nominal cost of per cubic yard.

6. Comparison of Alternatives

6.1 Short-Term Alternatives

The pre-2013 disposal analysis compares the cost of on-site storage (extending the BAP
dikes and relining the GSP) to the beneficial reuse initiative and to the cost of off-site
landfill disposal. As seen in Table 6, the beneficial reuse with SynMat is the least-cost
option, but does not fully meet the short term capacity needs. On a PVRR basis, the
combination of expanding the BAlP, lining the GSP, and beneficial reuse is 50% less
costly than the off-site landfill option.

Table 6: PVRP.Analysis Summary ofShort-Term Alternatives
(2009 PVRR millions)

PVRR.

Capital
O&M

Total

Delta to Least Cost Case

Capacity (MCY)
Unit Cost (2009 PVRR $/CY)

iKESpahdiug

lajihmglGSRii

Beneficial

iiilili

Least Cost

1.08

^^Oft-Site i
lEahdHil
• ivSStHgiSSSSi

6.2 Long-Term Alternatives

The long-term storage evaluation (summarized in Table 7) compares the cost of three on-
site storage alternatives, in addition to disposal in an off-site commercial landfill. The
financial assumptions related to the analysis of these cases are shown in Appendix 1, the
projected cash flows are shown in Appendix 2, and the annual revenue requirements are
detailed in Appendix 3.

The following is a brief comparison of the results:

Case 16. Case 16 consists of separate landfills for ash and gypsum constructed in a
single phase and two conveyor systems requiring $106 million higher capital costs
through 2013 compared to Case 21. Case 16 also requires $13.2 million more in O&M
than Case 21 due to material handling costs associatedwith operating two landfills.
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Case 21. Case 21 consists of a common on-site landfill forboth ashand gypsum. This is
least cost on a PVRR basis^ $26 million. This option is also lowest cost on a PVRR
per unit volume basis at SBBfner cubic yard. The favorable capital profile of this project
results from the single landfill approach compared to Case 16, which includes separate
landfills for ash and gypsum.

Cases 23. Case 23 consists of a single landfill for both ash and gypsumsimilar to Case
21, but with alternate phase volume and timing. Case 23 requires land acquisition at a
cost of$B| million compared to Case 21, which does not require additional land. Case
23 involves higher upfront capital costs driven by a larger phase 1 (13.9 MCY),
compared to phase 1 of case 21 (8 MCY). The O&M of Case 23 is $13 million greater
than Case 21 due to:

• Additional capacity - The landfill in Case 23 stores two more years of CCP
compared to the landfill in Case 21.

• Two loading bases - Case 23 requires two loading bases: one for fly ash and one
for gypsum compared to one loading base for both CCPs in Case 21.

Off-site landfill. The off-site landfill option consists only of O&M costs, but this option
is the highest-cost alternative dueto the high unit costof off-site landfill disposal (PVRR
per unit volume of $03 per cubic yard). The projected cash flows are shown in
Appendix 2, andthe annual revenue requirements are detailed in Appendix 3.

Table 7: PVRR Analysis Summary ofLong-TermAlternatives
(2009 PVRR million $)

PVRR

Capital
O&M

Total

Delta to Least Cost Case

Capacity (MCY)
Unit Cost (2009 PVRR S/CY)

Least Cost 26

32.5 34.4

The quantities in Table 7 include 4.4 MCY of gypsum reuse at an O&M cost of $|
million PVRR (which is approximately 300,000 cubic yards of gypsum annually from
2013-2027). The gypsum beneficial reuse with SynMat continues to be the least cost
option in the long-term CCP management at Trimble. The PVRR of building a landfill
according to Case 21 is $JH| million with beneficial reuse and $|0 million with no
gypsum reuse. Without gypsum reuse. Case21 PVRRwould increase by $73 million.

6.2.1 Lorn-Term Beneficial Reuse

After identifying Case 21 as the most effective long-term CCP option, a potential long-
term beneficial reuse opportunity was also considered. Holcim has proposed a 20 year
reuse of up to 5.9 MCY of fly ash for cementmanufacturing. This quantity is in addition
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to the 5.4 MCY (1 MCY in short-tenn and 4.4 MCY in long-term) gypsum reuse with
SynMat.

The reuse propo^sal has aPVRR. of $| million for the 5.9 MCY, resulting in aPVRR.
per-rmit of$|BB P®'" cubic yard. This is favorable to the PVRR per-unit cost ofCase 21
of$|H| per cubic yard. Combining this reuse opportunity with Case 21 diverts material
from the proposed landfill and results in net O&M savings of $5 million PVRRfor the
landfill. While the need for the proposed on-site landfill remains, the second phase is
delayed by eight years andthe third phaseis delayed by six years, resulting in $7 million
lower PVRR for the landfill's capital expenditures.

Overall, combining Case 21 with fly ash reuse results in a $21 millionhigher PVRR,but
reuse includes an additional 5.9 MCY of capacity, leading to an 8% reduction in per-unit
cost as detailed in Table 8.

Table 8: PVRRAnalysis SummaryofLong-Term Beneficial Reuse
(2009 PVRR million $)

PVRR

Capital
O&M

Total

Delta to Least Cost Case

Volume (MCY)
Unit Cost (2009 PVRR $/CY)

Least Cost

32.5

7, Recommendations

The needs assessment demonstrates a need for additional CCP storage capacity at
Trimble by 2010. Analysis of the options provided by Project Engineering demonstrates
that the cost effective alternatives to meet Trimble's CCP storage needs are:

• Pre-2013:

o Beneficial reuse of 1.1 MCY of gypsum (approximately 50% of annual
gypsum production as specified by the contract) by SynMat, Inc. in 2010
through 2012 (PVRR of$B[ million or $B9| per cubic yar^^

o Extending the BAP dikes and lining the GSP (PVRR of million or
$^^3 cubic yard),

• Post-2013:

o Continue beneficial reuse of gypsum by SynMat (PVRR of $| million
O&M or$H per cubic yard)

o Construct a new on-site landfill to store both ash and gypsum to be in-
service by 2013. The PVRR is $•• million, comprised of $|S million
capital and million O&M tSBBper cubic yard on aPVRR basis).
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il
million, comprised of $B[ million capital and million O&M ($H|
per cubic yard on a PVRR basis).

^ UUMFlDliJN llAL iNFURMAllUN REDAClEi
( '• o Beneficial reuse of 5.9 MCY of fly ash by Holcim. The PVRR. is

The pre-2013 solution of expanding the BAP, lining the GSP and utilizing beneficial
reuse is 50% less on a PVRR basis than disposal at an off-site commercial landfill. This
option meets Trimble's CCP needs through 2012.

The post-2013 solution will require a total (PVRR) of $Bg million in capital; $
million for' on-site storage construction and $Hmillion for building a barge loading
system for fly ash reuse. O&M (PVRR) totals million; million for storing and
operating the landfiU, $Q million for fly ash handling for beneficial reuse, and $j million
for gypsum handling related to SynMat beneficial reuse.

Further details regarding the status of this project and the expected construction schedule
are shown in Appendix 4.

Page 24 of 46



CCP Flanfor Trimble Station
( June 2009
^ Appendix 1-Analysis Assumptions

(,
i •(

Appendix 1

Page 25 of46



r Analysis Assumptions

• Study Period;

CCP Planfor TrimbleStation
June 2009

Appendix 1 - Analysis Assumptions

43-year period for operational costs impacts (2009-2052)
63-year period for capital costs impacts (2009 through tax life of
fmal project phase).

The revenue requirements associated with capital costs are determined via the
Capital Expenditure and Recovery module of the Strategist production and
capital costing software. To completely account for capital projects costs over
their lifetime, the revenue requirements associated with new capital projects
were included beyond the operational study period through the end of their tax
life.

Capital and O&M costs associated with the addition of new environmental projects
will be subject to recovery through the Environmental Cost Recovery ("ECR")
mechanism. O&M costs for electrical power usage required to operate equipment
related to CCP storage are included when comparing alternatives (noted as "Power"
in Appendix 2) but are not included as recoverable costs for calculation of ECR
billing factors.

• Financial data

Discount rate:

Income tax rate:

Insurance rate:

Property tax rate:
Percentage of debt hi capital structure:
Debt interest rate/weighted cost of debt:
Return on equity:
Envhonmental projects book life (non-transmission):
Environmental projects book life (transmission):
Envhonmental projects tax life (years):
Annual capital and O&M escalation rate:
Cost contingency included in estimates;
E.GN US overhead included in capital costs

CCP data

• Coal ash content:

• HS Coal SO2 content:

• PRE Coal SO2 content:

• HS Coal heat content:

• PRE Coal heat content:

• FGD removal efficiency: Units 1&2

7.76%

38.9%

0.07%

0.15 %

47.22%

4.55%

10.63%

14-16 years
40 years
20 years
6%

20%

3.5%

11.32%

-6.34 Ib/mmBTU

-0.8 Ib/mmETU

22.3 mmETU/ton

17.6 mmETU/ton

98%
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Projected Cash Flows

2009

2010

2011

2012

Annual Cash Flows

Short-Term Options
($M)

On-SiteStorage Beneficial Reuse Off-Site Landfill
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Annual Cash Flows ($M)

CapHal

Final Cap FinalGap
PI/Ash Gypsum Gypsum Fly Ash
Landfill Landfill LandftU Landfill Total Capital

O&M

Bansficlai

Rouse Fly
Ash Total O&M

Total
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Annual Cash Flows ($M}

O&M

Beneficial Beneficial Total

Reuse Reuse Fiy

Non-Power Power Gypsum Ash Tofal O&M

Capital

Phase 1 Phase 2 Phase 3 Final Cap TolalCaollal
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Holclm

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047
2048

2049

2050

2051

2052

2053

2054

2055

2056

2057

2058

2059

2060

2061

2062

2063

Ota
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Annual Cash Flows ($M)

CapHal

Capital
Phase 1 Phase 2 Phase 3 FinalCap Holclm Total Capital Non-Power Power

O&M

Beneficial Beneficial

Reuse Reuse Fly
Gypsum Ash Total O&M

Total
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Annual Cash Flows ($M)

Capital

CapKal
Phase 1 Phase 2 Phase 3 Final Cap Holclm Total Capital [Non-Power Power

O&M

Beneficial

Reuse Fly
Ash Total O&M
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2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

Off-Site Landfill (O&M only) ($IVI)

Beneficial

Reuse O&M

Capital Gypsum (6% infl.)
Total O&M

(6% infl.)
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Off-Site Landfill (O&M only) ($M)

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

Beneficial

Reuse O&M

Capital Gypsum (2% infl.)

Total

O&M

(2% infl.
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On-Site Storage and SYNIVIAT- Short-Term Option

Annual Revenue Requirements ($000) |
Capital 1 O&M Total

1 Beneficial
2009

BAP GSP Total Capltall Storage Reuse Total O&M

2024

2009 PVRR

Off-Site Landfill Disposal - Short-Term Option
Annual Revenue Requirement

2009

2010

2011

2012

2013

2009 PVRR

Capital Total
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Case 16

2009

2010

2011

2012

2013

2014

2016

2016

2017
201B

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2036

2054

2069

2009 PVRR
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Capital
Final Cap Cap Fly

FlyAsh Qypsum Gypsum Ash
Landrai Landfill Lendnil Landfill

Annual Revenue Requirements ($000)

Total

Capital Non-power Power

Beneficial

Reuse Gypsum

Benendai

Reuse Fly
Ash Total O&M
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Phase 1

2031

2035

2009 PVRR
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CapUal

Phase 2 Phases

Annual Revonue Requtrements ($000)

Rnal Cap Total Capital Non-Power Power

Benehaal

Reuse Gypsu/n

Benendai
Reuse Fly

Ash
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Case 21 with Holcfm
Annual Ravenue Requirements ($000) Pfasent Valual

20Q9 PVRR

CapHal

Capilal

Phesai Phase 2 Phase 3 FinalCap Holcim

O&M

Benendal Beneficial
Rouse Reuse Fly

Power Gypsum Ash Total O&M
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Annual Revenue Roquirements (^000)

Capital

Phase 1 Phase 2 PhasaS Final Cap Total Capital Non-Pov/or PcVi^er

O&M

BeneRcIal

Benendal Reuse Fly
Reuse Gypsum Ash
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Off-Site Landfill (O&M Only)

6% Inflation

Capital

2009 PVRR

Annual Revenue Requirements
Beneficial

Reuse

Gypsum O&M Tota
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Off-Site Landfill (O&M Only)

2% Inflation

Capital

2009 PVRR

Annual Revenue Requirements ($000)
Beneficial

Reuse

Gypsum
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Appendix 4 -Project Status

Scope for Trimble County Station CCP Storage in Ravines A and/or B

For Ravines A and/or B development includes:

• Removal of marketable timber from Ravines A and/or B

• Development of Sediment/Leachate Collection Basins at the west end of Ravines A
and/or B

• Clear-cut removal of timber in the fii'stphase ofdeveiopment
• Development of a road/access system from the BAP/GSP area to the Ravine by means of

a highway bridge crossing existing State Road 1838 and connecting to the existing
Wentworth Road, Wentworth Road is a county road that divides Ravine A and B.

• Development of landfill and/or impoimdment structures for Ravines A and/or B. As
indicated above, this is currently being studied by MACTEC in the Initial Siting Study.

• Mitigation of the loss of the stream(s) in Ravines A and/or B, by development an 80-acre
wetland on LG&B-owned Dickey Farm at the north end of the property and re-woiicing
of the existing Com Creek fr'om the LG&E property to the north for approximately 6-
miles to the intersection with State Road 625 near Joyce Mills Road,

• • Development of any required CCP treatment facilities, including gypsum dewatering, fly
ash pug miUs, bottom ash dewatering bins, etc.

Path Forward for Station County CCP Storage in Ravines A and B

The Path Forward for the development of the Ravines for Trimble County Generating Station wiU
include:

Completion of the Water Balance Issues as a result of the KPDES Permit withdrawal.
Completion of the Initial Siting Study by MACTEC in late April, 2009
Development of Capital Cash Flows, O&M Cash Flows, and resulting NPV's of 10
alternative by MACTEC by the end of April,
Completion ofthe Final Conceptual Engineering (Level I Engineering) Study byearly 4"'
Quarter, 2009,
Selection ofengineer for the Civil Detail Engineering by4"* Quarter, 2009,
Selection of engineer for the Mechanical Detail Engineer for the CCP transportation
systems, by4"' Quarter, 2009,
Completion ofDetailed Design by 2"'' Quarter of2010.
Filing of401/404 Permit Application by 3"* Quarter, 2009,
Filing of Kentuclcy Dam Safety Permit for Sediment Retention Ponds by 4"' Quarter of
2009,

Filing of Kentucky Division of Waste Management, if landfills are the selected method of
CCP Storage, by 2"'' Quarter, 2010,
Removal ofMarketable Timber start in 2"** Quarter of 2010
Start Construction intheRavines, 3"* Quarter of2010
Start Stream Mitigation onCom Creek, S"' Quarter of2010,
Anticipated approval of 401/404 Permits by l" Quarter, 2011.
Anticipated approval of Kentuclcy Dam Safety Permits for Sediment Retention Ponds by
2"'' Quarter of2010,
Anticipated approval of Kentucky Division of Waste Management, if landfills are
selected, by4"" Quarter 2011,
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Riskfor Trimble County Station CCP Storage in Ravines A and/orB

The risk associated with the development ofRavines Aand/or Bincludes the following;

• Discovery of unknown geotechnical issues
- Litigation and intei-vention of the 401/404 permits for Ravines Aand/or Bcould delay the

construction ofthis section ofthe work. This is hlcely due to the condition of the streams
in Ravines A and/or B.

• Litigation and intervention of the KYDWM Special Waste Landfill permit or the
KYDOW Dam Safety Permit

" Unseasonable weather, such as exceptionally heavy rain in the fall, late spring, early on
set of winter, etc.

" Contractor delays due to shortage ofmaterials ormanpower issues
• Rejection of the EPA Region IV ofthe discharge of Gypsum Return Water to the Ohio

River as part ofthe E.GN U.S. revised KPDES Permit application
• Unforeseen and unprecedented requirements by EAP Region IV on discharge ofGypsum

Return Water to the Ohio River

" Change in regulations
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Revenue Requirements Summary
2009 Amended Plan - KU

Prolectao Ghent Landnil • Phaso I

Revenue Requirement

Eligible Plant

Less: Retired Plant

Less: Accumulated Depreciation

Plus: Accumulated Depredation on retired plant

Less: Deferred Tax Balance

Plus: Deferred Tax Balance on retired plant

Environmental Compliance Rale Base

Rate of return

Operating expenses

Annual Depredation expertse

Less depredation on retired plant

Anntal Property Tax expense

Total OE

Total E(m)

4.321.671

4.321.671

11.12%

2016 2018

46,470,848 105,485.803 177,577.356 191,133,918 201,941,953 202,570,976 203,254,220 203,969.979 203,969,979

(5,110,443) (10,744,624) (16,396,577) (22,067,370) (27,756.132) <33,448,595)

(732,114) (3,915,287) (6,717,731) (9,167,625) (11,289,716) (13,100.909)

46,478,648 105.485,803 177,577.356 185,291,361 187,282.042 179,464,6(

10.97% 10.97% 10.97% 10.97% 10.57% 10^

172.019,025 164,922,131 157.420.175

10.97% 10.97% 10.97%

S 460.509 5 5.098.393 5 11.571,030 S 19,478.952 5 20.325.122 I 20.543.466 5 19.665,976 $ 16.869.243 5 18.090.765 S 17.267.655

84.600 121,349 128,530 136.348 19.003,306 20,143.507 21.352.117 22.633.244 23.991.239 25,430,713
5.110.A43 5.634,180 5,651.953 5.670.793 5.690.762 5.690,762

6.483 69.716 156,229 266,368 279.035 286.796 279.274 271.760 264.318

84.600 S 127.832 S 196.348 $ 294.577 S 24.380.117 S 26.056.723 S 27.290.866 S 26,583.310 S 29.963.782 5 31.385.793

565.309 4in; 174 11.769.378 19.773.528 44,705,239 46,600,208 46,975,843 47,432.553 48.044.547 46,653.646

Exhibit RMC-5
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Revenue Requirements Summary
2009 Amended Plan - KU

Project 32 TC CCP Storage (Landfill • Phase I)

Revenue Requirement

EligiblePlant 205,835

Less: Retired Plant

Less: Accumulated Oepreclatlon

Plus: Accumulated Depreciation on retired plant

Less: Deferred Tax Balance

Plus: Deferred Tax Balance on retired piani

Environmental Compliance Rate Base 205,835

Rale of return 11.12%

r

205.835 16,548.518 33,855.024 33,855,024 33,855,024 33,855,024 33,055.024 33.855.024 33,855,024

205,835 16,540.518

10.97% 10.97%

33,855,024

10.97%

(1.174,487) (2.400,039)

(33,838) (467,481)

32,646.699 30.987,504

10.97% 10.97%

(3.625,591) (4.851.143) (6.076,695) (7,302.247)

(835.819) (1,143.912) (1,396.098) (1.596.714)

29.393.614

10.97%

27.859.969 26.382,231 24,956.064

10.97% 10.97% 10.97%

22.886 S 22.579 $ 1.815.253 S 3.713.651 S 3.581.107 S 3.399.1Q5 S 3,224.267 S 3.0S6.037 S 2.893.940 S 2.737.500

Operating expenses

Annual Depreciation expense

Less depreciation on retired plant

Annual Pfoperty Tax expense

Total OE

Total E(m) 22,886 22.087

309 24.823

892.889

1.174.487

50.763

946,462

1,225.552

49.021

1,003,249

1,225,552

47.182

1.063.444

1,225,552

45.344

1,127.251

1,225,552

43.506

1,194.886

1,225,552

41.667

309 S 24.623 S 2.11S.15B $ 2.221.035 $ 2.275.984 $ 2.334,340 S 2.396.309 S 2.462.105

1,815.561 3,738,474 5.699,265 5.620,140 5.500.251 5.390.377 5.290,249 5,199,605

Exhibit RMC-5
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Revenue Requirements Summary
2009 Amended Plan - LG&E

Project 24 TC CCP Storage (Landfill • Phase I)

Revenue Requirement

Eligible Plant

Less: Retired Plant

Less: Accumulated Oepreciation

Plus: AccumulatedDepreciationon rel&"ed plant

Less: Deferred Tax Balance

Plus: Deferred Tax Balance on retired plant

Environmental Compliance Rate Base

Rate of return

Operating expenses

Annual Depreciation expense

Less depreciation on retired plant

Annual Property Tax expense

Total OE

Total E(m)

2010 2016 2017 2018

222,988 222,988 17,927.561 36.676.276 36.676.276 36,676,276 36,676,276 36.676,276 36,676,276 36,676.276

(1.272.361) (2.600.042) (3.927.724) (5.255.405) (6.583.086) (7.910.767)

(36.657) (506,438) (905.471) (1,239,238) (1,512,439) (1,729.773)

222,988 222,968 17,927,561 36.676,276 35,367.257 33,569.796 31,843,081 30,181,633 28.580,751
27.035.736

10.67%
10.82% 10.67% 10.67% 10.67% 10.67%

$ 24,137 $ 23,803 $ 1,913,658 $ 3.914.968 $ 3.775.239 $ 3,583,371 $ 3,399.054 $ 3,221.705 $ a.OSQ.i,820 $ 2,885,900

334 26,891

967,296

1,272,351

55,014

1.025.334

1.327,681

53,106

1,086,854

1.327,681

51,114

1.152,065

1.327,681

49.123

1,221,189

1.327.681

1,294,460

1,327,681

45.140

$ 334 t 334 S 26.891 $ 2.29-1.671 $ 2.406,121 $ 2.465,649 S 2.S2B.869 $ 2.596.001 S 2,667.281

24.137 24.137 1,913.992 3,941.860 6,069,910 5,989,491 5.864,703 5,750,574 5.646.822 5,553,180

Exhibit RMC-5
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GHENT LANDFILL (PHASE 1)

Capital Expenditures ($ millionl

Property Acquisition

Disposal Slte(s)

Overfiead ElectricUnefs)
Buffer Zones

Higtier End House Acquisition

Engineering^ Permitsand Fees, and ConstructionDocuments
Stream and Wetland Mitigation
Ground Water Monitoring System
Transmission LineRelocation Design.Engineering,and Construction
CCWD Relocation

Pump House FlyAsh and Bottom Ash Segregation
DryAsh/Pyrites Handling System - Conveyor
Dry Gypsum Handling System
Gypsum Fines Project

Initial Site Preparation

Clearing, Grubbing, and Site Preparation
Stripping and Stockpiling Soil
Hauling Topsoil - Ptiase1-1.0 Mile Round Trip
Erosion and Sedimentation Controls

Sedimentation Pond

Collection Ctiannels (Fabrlfomr)
DiversionCtiannels (Riprap)

Liner Subgrade Preparation

Scraping and Hauling - 0.25Mile Round Trip
Excavating

Hauling Subgrade - Phase 1-1.0 Mile Round Trip
Spreading and CompactingSubgrade
Subgrade QA/QC

Gypsum Dewatering Facility Earthwork
Excavating

Hauling Earth -1.0 Mile RoundTrip
Spreading and Compacting
Earthwork QA/QC

Ofinp onno

1.40

0.46 2.C0

4.14

0.27

0.12

0.72

16.29 27.06

7.79 15.96

0.74 6.30 6.30

0.62

0.50

0.19

0.06

0.33

0.36

0.11

0.32

0.15

0.31

0.49

0.24

0.73

1.53

1.21

0.24

2.37

0.82

38.93

13.05

0.65 0.69

0.53 0.56

0.20 0.21

0.06 0.06

0.38 0.40

0.12 0.12

0.33 0.35

0.16 0.17

0.33 0.35

0.52 0.55

0.25 0.27

2015 2016 2017

2.37

1.40

2.46

4.14

0.12

0.72

36.80

1.96

1.58

0.33

1.15

0.35

1.01

0.49

0.76

1.53

1.21

0.24

Attachmentto Response to KIUC Question No. l-4(a)
Page 1 of 3
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GHENT LANDFILL (PHASE I)

Haul Roads

CCP DisposalOn-Landflll Haul Road (60 Feet Wide)
- - - - 0.61 0.05 0.05 0.05 0.05 0.06 0.87

CCP Disposal Off-Landfill Haul Road (60 Feet Wide)
- - - 0.30 1.03 - . _ _ 1.33

Liner

Landfill - Single Liner System
- - - - 7.00 7.43 7.87 - 22.30

Liner System QA/QC
- - - . 1.23 • 1.30 1.38 _ 3.90

Leachate Collector Line
- - - - 0.19 0.20 0.21 - - _ 0.60

On-Landfill Leactiate Trunk Line
- - - - 0.08 0.08 0.09 . - 0.25

Off-Landfill Leachate Trunk Line
- - - - 0.07 - - . _ _ 0.07

Leachate Storage Pond
- - - - 0.29 . - - - - 0.29

Leachate Pump House
- - - - 0.09 - - - - 0.09

Leachate Pipe Line
- - - - 0.08 - - - _ _ 0.08

Underdrains - Trunk - - - - 0.17 0.18 0.19 - _ 0.54

Underdrains - Coliector
- - - - 0.11 0.12 0.12 - 0.35

Cap

intermediate Soil Cover
- - - - - - 0.28 0.30 0.32 0.34 1,24

Cap System
- - - - - - 0.22 0.23 0.25 0.26 0.96

Cap System QA/QC
- - - - . - 0.03 0.03 0.03 0.03 0.12

Total 0.46 3.72 40.73 57.01 69.65 13.10 10.44 0.62 0.65 0.69 197.07

E.ON-tJS Overheads 0.02 0.13 1.43 2.00 2.44 0.46 0.37 0.02 0.02 0.02 6.90

Total with Overheads 0,47 3.85 42.16 59.01 72.09 13.56 10.81 0.64 0.68 0.72 203.97

Attachment to Response to EIUC Question No. l-4(a)
Page 2 of3

Voyles



GHENT LANDFILL (PHASE 1)

Ground Water Sampling and Testing 14,045 14,888 15,781 16,728 17,731 18,795 19,923

/TUT !

21.118
Leachate Management

- - - 83,639 88,657 93,977 99,616 105,592
Surveying (As-builts) 16,292 17,270. -18,306 19,404 20,569 21,803 23,111 24,497Pump House Fly Ash and Bottom Ash Segregation 75,843 80,394 85,217 _ . _

DryAsh/Pyrites Handling System - Conveyor
- - - 2,161,234 2,290,908 2,428,363 2,574,065 2,728,509

Dry Gypsum Handling System
- - 682,495 723,445 766,851 812,863 861,634

Leachate Pump House 15,169 16,079 17,043 18,066 19,150 20,299 21,517 22,808
Hauling Fly Ash and Bottom Ash to Landfill

Loading
- - - 1,338,226 1,418,519 1,503,630 1,593,848 1,689,479

Phase 1 - 2.25 Mile Round Trip
- - • 2,822,723 2,992,087 3,171,612 3,361,909 3,563.623

Hauling Gypsum to Landfill

Loading
- - - 1,746,384 1,851,167 1,962,237 2,079,972 2,204,770

Phase 1 -2.25 MileRound Trip
- - . 3,997,156 4,236,986 4,491,205 4,760,677 5,046,318

Landfilling Fly Ash and Bottom Ash
- - - 2,408,806 2,553,334 2,706,534 2,868,927 3,041,062

Landtilllng Gypsum
- - - 3,143,492 3,332,101 3,532,027 3,743,949 3,968,586

Ash/Gypsum Placement QA/QC
- - - 54,198 57,450 60,897 64,551 68,424

Maintenance

Landfills
- - - 301,101 319,167 338,317 358,616 380,133

Haul Roads
- - - 53,529 56,741 60,145 63,754 67.579

Dust Control
- - - 156,126 165,494 175,424 185,949 197,106

TOTAL 121,349 128,630 136,348 19,003,308. 20,143,507 21,352,117 22,633,244 23,991,239

Attachment to Response to KIUC Question No. l-4(a)
Page 3 of 3
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Revenue Requirments Summary - E{m)
Ghent Landfill Gypsum Disposal Cost 12/31/2018 12/31/2019 12/31/2020 12/31/2021

Gypsum Capital in Phase 1 $53,110,000 $53,110,000 $53,110,000 $53,110,000

Other Adjustments $0 $0 $0 $0

Revised Eligible Plant $53,110,000 $53,110,000 $53,110,000 $53,110,000

Less Accumulated Depreciation ($10,622,000) ($12,392,333) ($14,162,667) ($15,933,000)
Less Deferred Tax Balance ($3,061,987) ($3,383,178) ($3,628,754) ($3,861,935)

Environmental Compliance Rate Base $39,426,013 $37,334,488 $35,318,579 $33,315,065

Return on Environmental Rate Base py 10.63% 10.63% 10.63% 10.63%

Capital E(m) 7.8 $4,190,985 $3,968,656 $3,754,365 $3,541,391

Expense Inflation Assumption 6%

Depreciation ? 1,770,333 $ 1,770,333 $ 1,770,333 $ 1,770,333

Property Tax Assumed Rat$ 66,388 $ 63,732 $ 61,077 $ 58,421

Gyspsum Specific Expenses PVRR 7.8$ 12,806,186 $ 13,574,557 $ 14,389,030 $ 15,252,372

Total E(m) PVRR 7.8> 18,833,892 $ 19,377,278 $ 19,974,805 $ 20,622,518

All in Cost per Cubic yard 868,000 cu yds $ 21.70 $ 22.32 $ 23.01 $ 23.76

Tonnage Conversion 1.17

Cost of Gypsum to Sterling 1,015,560 $1($ 14,270,008 $ 15,126,208 $ 16,033,781 $ 16,995,808

All In Cost per Cubic yard > 16.44 $ 17.43 $ 18.47 $ 19.58

PVRR Comparative (Savings) Cost

Gypsum Depreciation Year 6 7 8 9

Capital Book Depreciation Years $1,770,333 $1,770,333 $1,770,333 $1,770,333

Tax Depreciation (20yr MACRS unless life <ZOyrs) $2,806,864 $2,596,017 $2,401,634 $2,369,768

Difference ($1,036,530) ($825,683) ($'631,301) ($599,435)

Rate 38.9% 38.9% 38.9% 38.9%

Deferred Tax ($403,210) ($321,191) ($245,576) ($233,180)

Accumulated Deferred Tax Balance ($3,061,987) ($3,383,178) ($3,628,754) ($3,861,935)

MACRS Tax Depreciation Rate 5.285% 4.888% 4.522% 4.462%



Revenue Requirments Summary - E(m)
Ghent Landfill Gypsum Disposal Cost 12/31/2029 12/31/2030 12/31/2031 12/31/2032

Gypsum Capital in Phase 1 $53,110,000 $53,110,000 $53,110,000 $53,110,000
Other Adjustments $0 $0 $0
Revised Eligible Plant $53,110,000 $53,110,000 $53,110,000 $53,110,000
Less Accumulated Depreciation ($30,095,667) ($31,866,000) ($33,636,333) ($35,406,667)
Less Deferred Tax Balance ($5,726,549) ($5,959,523) ($6,192,703) ($6,425,677)
Environmental Compliance Rate Base $17,287,784 $15,284,477 $13,280,963 $11,277,657
Return on Environmental Rate Base P 10.63% 10.63% 10.63% 10.63%

Capital E(m) 7. $1,837,691 $1,624,740 $1,411,766 $1,198,815
Expense Inflation Assumption 6%

Depreciation L

) 1,770,333 $ 1,770,333 $ 1,770,333 $ 1,770,333

Property Tax Assumed Ra^ 37,177 $ 34,522 $ 31,866 $ 29,211

Gyspsum Specific Expenses PVRR 7-^ 24,309,964 $ 25,768,562 $ 27,314,676 $ 28,953,556

Total E(m) PVRR 7-^ 27,955,166 $ 29,198,157 $ 30,528,641 $ 31,951,915

All in Cost per Cubic yard 868,000 cu yds 5 32.21 $ 33.64 $ 35.17 $ 36.81

Tonnage Conversion 1.17

Cost of Gypsum to Sterling 1,015,560 $1(; 27,088,735 $ 28,714,059 $ 30,436,903 $ 32,263,117

All in Cost per Cubic yard
> 31.21 $ 33.08 $ 35.07 $ 37.17

PVRR Comparative (Savings) Cost

Gypsum Depreciation Year 17 18 19 20

Capital Book Depreciation Years $1,770,333 $1,770,333 $1,770,333 $1,770,333
Tax Depreciation (20yr MACRS unless life < 20yrs) $2,369,768 $2,369,237 $2,369,768 $2,369,237
Difference ($599,435) ($598,904) ($599,435) ($598,904)
Rate 38.9% 38.9% 38.9% 38.9%

Deferred Tax ($233,180) ($232,974) ($233,180) ($232,974)
Accumulated Deferred Tax Balance ($5,726,549) ($5,959,523) ($6,192,703) ($6,425,677)
MACRS Tax Depreciation Rate 4.462% 4.461% 4.462% 4.461%



Revenue Requirments Summary - E(m) 30 Yr Life

Shent Landfill Gypsum Disposal Cost 12/30/2040 12/30/2041 12/30/2042 12/30/2043

Sypsum Capital in Phase 1 $53,110,000 $53,110,000 $53,110,000 $53,110,000
Other Adjustments $0 $0 $0 $0
Revised Eligible Plant $53,110,000 $53,110,000 $53,110,000 $53,110,000
Less Accumulated Depreciation ($49,569,333) ($51,339,667) ($53,110,000) ($53,110,000)
Less Deferred Tax Balance ($1,377,319) ($688,660) $0 $0
Environmental Compliance Rate Base $2,163,347 $1,081,674 ($0) ($0)
Return on Environmental Rate Base P 10.63% 10.63% 10.63% 10.63%

Capital E(m) 7.i $229,964 $114,982 ($0) ($0)
Expense Inflation Assumption 6%

Depreciation 1,770,333 $ 1,770,333 $ 1,770,333 $ -

Property Tax Assumed Ral 7,966 $ 5,311 $ 2,655 $ (0)
Gyspsum Specific Expenses PVRR 7.: 46,147,570 $ 48,916,424 $ 51,851,409 $ -

Total E(m) PVRR 7.i 48,155,833 $ 50,807,050 $ 53,624,398 $ (0)
All In Cost per Cubic yard 868,000 cu yds 55.48 $ 58.53 $ 61.78

Tonnage Conversion 1.17

Cost of Gypsum to Sterling 1,015,560 $11

All in Cost per Cubic yard

PVRR Comparative (Savings) Cost

Gypsum Depreciation Year 28 29 30

Capital Book Depreciation Years $1,770,333 $1,770,333 $1,770,333
Tax Depreciation (20yr MACRS unless life < 20yrs) $0 $0 $0
Difference $1,770,333 $1,770,333 $1,770,333
Rate 38.9% 38.9% 38.9%

Deferred Tax $688,660 $688,660 $688,660
Accumulated Deferred Tax Balance ($1,377,319) ($688,660) $0

MACRS Tax Depreciation Rate

51,422,507 $ 54,507,858 $ SI,712,,3.29

59.24 $ 62.80 $ 66.56

31

$0

$0

$0

38.9%

$0

$0



Revenue Requirments Summary - E(m)
Ghent Landfill Gypsum Disposal Cost

Gypsum Capital in Phase I

Other Adjustments

Revised Eligible Plant

Less Accumulated Depreciation

Less Deferred Tax Balance

Environmental Compliance Rate Base

Return on Environmental Rate Base

Capital E(m) 7.J

Expense Inflation Assumption 6%

Depreciation $

Property Tax Assumed RalJ

Gyspsum Specific Expenses PVRR 7.$

Total E(m)

All in Cost per Cubic yard

Tonnage Conversion

Cost of Gypsum to Sterling

All in Cost per Cubic yard

PVRR Comparative (Savings) Cost

Gypsum Depreciation Year

Capital Book Depreciation Years

Tax Depreciation (20yr MACRS unless life < 20yrs)

Difference

Rate

Deferred Tax

Accumulated Deferred Tax Balance

MACRS Tax Depreciation Rate

PVRR

PVRR

868,000 cu yds

1.17

1,015,560

7.£

12/28/2051 12/27/2052

$53,110,000 $53,110,000
$0 $0

$53,110,000 $53,110,000
($53,110,000) ($53,110,000)

$0

($0)
10.63%

($0)

• $

(0) $

• $

(0) $

$0

($0)
10.63%

($0)

Totals

$70,150,051

$ 53,110,000

(0)

$ 756,549,448

(0) $ 886,689,899

$1G $ 843,027,482

39

$0

$0

$0

38.9%

$0

$0

40

$0

$0

$0

38.9%

$0

$0

$53,110,000
$53,110,000

$0





I

GHENT STATION ALTERNATIVE FOR CCP/GYPSUM DISPOSAL

Background

Sterling Materials is an active underground limestone mine located in Verona, Kentucky, approximately
20 miles from Kentucky Utilities Company's Ghent Station. Sterling currently mines between 1,000,000
and 1,600,000 tons of limestone per year, and has been in operation since 2000.

In addition to producing limestone for the general aggregate construction market. Sterling also mines
high calcium limestone for Mississippi Lime Company for use In Mississippi Lime's kiln located on
Sterling's property. This high calcium limestone is also suitable for use as scrubber stone In Ghent's
limestone FGD scrubber system.

In November 2010, Sterling obtained a Beneficial Reuse Special Waste Permit from the Kentucky
Department ofEnvironmental Protection, Division ofWaste Management specifically allowing the
beneficial reuse of Ghent's FGD gypsum in Sterling's mine.

KU has proposed building a new landfill atGhent in three phases for an estimated total cost of
$360,000,000 to handle the plant's three coal combustion by-products ("CCPs") through 2037\ KU
forecasted the following wetstorage CCP production volumes for Ghent Station (Cubic Yards):

Year FlyAsh Bottom Ash Gypsum

2009 540,000 140,000 880,000

2010 550,000 150,000 1,090,000

2011 580,000 150,000 1,120,000

2012 550,000 150,000 1,060,000

2013 550,000 150,000 1,090,000

Source: Coal Combustion Byproduct Plan for Ghent Station
June 2009 (the "Ghent CCP Plan", page 7)

Ghent's FGD gypsum is currently placed in a wetgypsum stacking pond. Ghent also has a contract to
supply Certainleed, Inc. with gypsum, and KU has estimated that CertainTeed will purchase
approximately 222,000 cubic yards per year of gypsum from Ghent. As a result, Ghent will be required
to continue diverting a portion of itsgypsum production to the gypsum stacking pond.

Alternative Proposal for Gypsum Disposal at Sterling Materials' Mine

Sterling Materials is proposing thatGhent send all of its gypsum production (net ofsales CertainTeed) to
Sterling's mine for beneficial reuse, with Ghent's with the new landfill being used for ash disposal only.
Sterling estimates that the PVRR cost saving from the beneficial reuse ofGhent's gypsum is at least
$80,000,000. The substantial saving aregenerated from the ability to significantly delay the
construction ofphase 2ofthe landfill, completely eliminate phase 3, and eliminate gypsum related

^Phase Icost thru 2018 of $203,969,979 as set forth in Revenue Requirement Summary for Project 30- Ghent
Landfill Phase Iattached. Total project capital cost estimated to be$360,000,000 perdirect testimony ofJohn
Voyles before the Kentucky Public Service Commission in Case No. 2009-00197.



capital cost and expenses associated with the landfill (ailgypsum continue to be placed in stacking pond

for transfer to CertainTeed and Sterling Materials).

Sterling is not proposing that the Ghent landfill not be built, but rather that KU take advantage of

Sterling's Beneficial Reuse Permit so that the life of the iandfili can be extended, and capital and

operating cost be eliminated, by diverting the gypsum that would have been placed in the landfill to

Sterling's mine. The attached PVRR analysis assumes that all gypsum would be diverted beginning with

the opening of the new landfill.

Assumptions in Ghent Project 30 PVRR Anaiysis

1. Total price for loading, hauling and fees to Sterling Materials of $10.50 in 2013.

2. Net CCP production of approximately 868,000 cubic yards (1,090,000 - 222,000 to CertainTeed).

3. Cubic yards to ton conversion factor - cy x 1.155 (based on Trans Ash conversion assumption of

1.3 MCY equals, 1.5 million tons as hauled - see page 10 of Ghent CCP- Plan).

4. Reduce Phase Iconstruction cost by $53,110,000^ by continuing to place gypsum temporarily in
existing gypsum stacking pond until shipment to Sterling.

Dry Gypsum Handling System $36,800,000

Gypsum Fines Project $12,600,000

Gypsum Dewatering Facility Earthwork $ 3,710,000

Total $53,110,000

5. Phase III landfill construction cost eliminated. Phase ii construction delayed from 2018 to 2030.

Phase Icapacity -14.7 MCY (See Ghent CCP Plan page 12)

Ash Production - 700,000 MCY (See Ghent CCP Plan page 7)

Phase i life until full - 21 years

6. Total Phase Hand III construction costs - $157,421,024 (timing and amounts of expenditures

based retirement studies analysis in PSC Case No. 2011-00162)

Phase II construction cost - $40,000,000

Phase III construction cost - $117,421,024

7. Eliminate following Ghent Landfill Operating Expenses 2013 Estimates (See Ghent Landfill -

Phase I attached)

Dry Gypsum Handling System $ 682,495

Hauling Gypsum to Landfill

Loading $1,746,384

Phase 1-2.25 mile round trip $3,997,156

Landfiliing Gypsum $3.143,492

Total $9,569,527

8. Continue 2018 Annual Depreciation Rate of 2.7899% on Eligible Capital through 2037

9. Continue 2018 Property Tax Expense Rate of .1259% on Eligible Capital through 2037

10. Apply KU O&M Escalation Rate of 6% and Discount Rate of 7.81% (See Ghent CCP Plan, page 22).

^See Ghent Landfill - Phase Iattached.



Purchase of Scrubber Stone from Sterling

Sterling Materials mines a high calcium seam oflimestone in its 2"'' and 3'̂ '' levels that will meet, and
possibly exceed, Ghent's calcium specifications for scrubber stone. Based on general Industry

knowledge, without verification, it is believed that Ghent's current cost of scrubber stone FOB plant is

approximately $8.50.

The proposed price of $10.50 for gypsum disposal at Sterling includes $4.50 per ton for transportation,
based upon an assumed round trip turn of 1.5 hours, and $75.00 per hour to haul 25 tons.

Sterling is proposing to sell high calcium limestone to Ghent for $7.00 per ton (as of October, 2011) and

backhauling the stone to Ghent. Ifa $1.50 per ton trucking fee is assigned to the transportation of the

limestone, Ghent will incur no additional cost for It scrubber stone. However, reducing the

transportation component of the gypsum disposal cost by $1.50 reduces the proposed disposal cost

from $10.50 to $9.00 per ton, and correspondingly Increases the PVRR saving advantage from

approximately $80,000,000 to over $100,000,000.

Construct Ash Storage Pond at Site M (see Ghent CCP Plan, Page 12)

It would appear that transporting gypsum to Sterling's mine, then using Site M as an ash landfill, verses

Site E/F, would substantially reduce ash disposal cost and further increase the PVRR saving from

disposing all of Ghent's gypsum at Sterling.

Site M is substantially closer to Ghent than Site E/F. The estimated cost of hauling fly and bottom ash to

Site E/F is $2,822,723 in 2013, and the corresponding haul Road maintenance cost is $53,529. Even

reducing those costs by a modest 50% for the haul to Site M verses site E/F would produce another

$21,800,000 in PVRR savings.
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Page 81 1615
Project

2012-2016 MTP

Accrual Basis, $Millions

Authoritv/ECR Comparison

Total

Projection

Landfill Phase I/Fines & Transport $303
Landfill Phase II, III, Close & Cap $132
Total $435

MTP Comparison

Current

Authority

$205

$0

$205

ECR

Filing

$205

$205

Variance to

Authority

($99)
($132)

($230)

Variance to

ECR Filing

($99)
($132)

($230)

Post
Pre-2011 2011 2012 2013 2014 2015 2016 2016 Total

2011 MTP

Landfill Phase 1 $25 $12 $10 $9 $5 $1 $1 $1 $63
Fines & Transport $7 $90 $89 $52 $0 $0 $0 $0 $238
Landfill Phase II, III, Close & Cap J|0 $0 io |0 $0 10 $127 $128

Total 2011 MTP $33 $102 $99 $61 $5 $1 $1 $128 $429

2012 MTP

Landfill Phase 1 $15 $17 $18 $11 $11 $1 $1 $1 $75
Fines & Transport $2 $46 $102 $73 $6 $0 $0 $0 $229
Landfill Phase II, III, Close & Cap io $0 $0 $0 io $0 $132 $132

Total 2012 MTP $17 $63 $121 $84 $17 $1 $1 $133 $435

Variance to 2011 MTP

Landfill Phase 1 $10 ($5) ($8) ($2) ($6) $0 $0 ($0) ($11)
Fines & Transport $5 $44 ($13) ($20) ($6) $0 $0 $0 $10
Landfill Phase II, III, Close & Cap $0 $0 M io ($5) ($5)

Total Variance to 2011 MTP $16 $39 ($22) ($22) ($13) $0 $0 ($5) ($6)

Key Messages

• The increase oyer the ECR Filing is driyen by theTransport System estimate being based on Leyel 1
Engineering rather than Preliminary Engineering.

PPL companies
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1.0 INTRODUCTION OF ALTERNATIVES ANALYSIS

To meet future energy needs, LG&E completed a second pulverized coal fired facility (Unit 2) in

July 2010 at the existing generating station located in Trimble County, Kentucky. The existing

coal-fired facihty (Unit 1) at tlie Trimble County plant was completed in September 1980 and is

jointly owned by the Illinois Municipal Electric Agency (IMEA, 12.12% of generating capacity),

the Indiana Municipal Power Agency (IMFA, 12.88% of generating capacity) and LG&E (75% of

generating capacity).

The Trimble County Station has one 514-megawatt (net) coal-fired facility (Unit 1) constructed in

1980. Since 2002, the station has added six natural-gas-fired, simple-cycle combustion turbines

with a combined capacity of more than 900 megawatts (net) for peak load demand. Unit 2 has

been operational since the middle of 2010 and consists of one pulverized-coal boiler, associated

control equipment and new fly ash handling equipment. Both Units 1 and 2 are fired primarily by

eastern bituminous coal delivered to the existing barge unloading facility; iiowever in 2010

provisions were made to blend power river basin coal with the bituminous coal for both units. Unit

2 utilizes high efficiency, supercritical pulverized coal technology to generate steam to power a 750

MW (net) generating unit. Both Units 1 and 2 provide base-load power to the electric giid on a

continuous basis.

Critical to the operation of Unit 2 at the Trimble County Generating Station is the decision on how

to handle and store Coal Combustion Residuals (CCR). These materials, which include pyrites,

bottom ash, fly ash and gypsum, are inorganic residues that remain after pulverized coal is burned.

Coarse paiticles settle to the bottom of the combustion chamber and the fine portion is removed

from the flue gas by electrostatic preclpitators. Due to the high sulfur content of bitumuious coal,

flue gas desulfiirization equipment is installed on the scrubbers to meet ah emission standards.

Flue gas desulfiirization is a chemical process to remove sulfur oxides fi'om the flue gas by reacting

them with limestone to form hydrous calcium sulfate (synthetic gypsum).

Unit 1 currently generates approximately 565,000 tons of CCR per year and Unit 2 generates

738,000 tons of CCR per year for a combined annual CCR production of about 1,300,000 tons.

Accounting for the density of the material, this is equivalent to a requhed storage volume of

1,400,000 cubic yards (CY) of CCR materials annually. The Trimble County Generating Station

will exceed existing CCR storage capacity by year 2015. Constmction is completed on an

1-1
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expansion to the existing on-sitefacilities. This expansion is expected to provideseveral additional

yearsof capacitywhilelong tenn storagesolutions are developed.

1.1 EVALUATION CRITERIA

To meet this long temr storage need, LG&E has evaluated several alternatives to assess OCR

storage options, These alternatives were evaluated with a screening methodology containing eight

criteria. In the screening process, the evaluation criteria were applied to a level coimncnsurate with

the feasibility of the alternative. Those alternatives that met at least 6 of the criteria were canied

fonvard for additional analysis.

The Evaluation Criteria Were:

• Adequate Storage Capacity - The proposed alternative should provide enough
capacity to store the 38 year production of CCR at the amrual rate of 910,000 CY,
totaling 34 million CY over the life of the station. This criterion could be met with
more than one alternative site that in combination meets this goal.

• Implementation - To meet CCR storage requirements, the plan must be
practicable and iinplementable by 2015. This criterionmust include allowances
for tune to design, permit, and constiuct a new storage facility.

• Risk and Liabilltj' - The proposed alternative must consider LG&E's ultimate
liability for CCR during transport, storage or disposal.

• Socio-Econoniic Effects - The proposed alternative must consider impacts on
population, economy and land use patterns.

• Effects on the Environment - The proposed alternative must consider impacts to
natural resources. Cultural and Archeological resources are included under this
eriterion.

• Proximity - Proximity assesses the distance traveled from the location of CCR
production to storage oppoitunities.

#

Transportation - The method of transportation influences storage alternatives.
For example a storage option requiring delivery of wet materials would limit
available transportation alternatives.

Cost of Disposal/Storage - As a public utility regulated by the Public Service
Connnission, LG&E is requhed to seek out measures with the least cost to the rate
payers.

1-2



SECTION404ALTERNATIVES ANALYSIS-Coo!Conibuslloii Residuals Storage Project March 2012
MACTECProject No. 3143-06-0788.39

1.2 SUMMARY OF REVIEWED ALTERNATR'ES

The followingalternativeswere analyzed with the screeningmethodology:

• No Action (Alternative 1): Under this alternative, constioiction of expanded on-
site capacity for CCR storage would proceed as planned, but. no new provisions for
long tenn storage would be developed.

• Beneficial Reuse (Alternative 2): Tliis alternative addresses the feasibility of
dedicating all CCR production to beneficial reuse,

• Oil-Site (Alternatives 3A, 3B, 3C, 3D): All propeity at the Trimble County
Generating Station that is not cuiiently used or reseived for other puiposes was
reviewed for feasibility of CCR storage, Tracts include Dickey Farm, Ravine C,
Ridgetops above the ravines and Ravines A and B,

• Near Site (Alternatives 4A, 4B, 4C): Ail other propeity on or adjacent to the
teiTace on which Trimble County Generating Station is located was evaluated.
Tracts include property north of Trimble County Generating Station (North
Terrace, Corn Creek) and south of Trimble County Generating Station (South
Terrace 1 and Liter's Quarry, South Terrace 2, and South Terrace 3), Tiiese
sites are generally within 3 miles of the generating station,

» Other Terraces on McAlpine Pool (Alternatives 5A, 5B, 5C, 5D): Tliis analysis
addressed all terraces that offered any possibility of acquisition by LG&E for
development of CCR storage. Candidate sites include: Bethlehem Terrace, Lee
Bottom, Spring Creek Terrace and Cooper Bottom.

• Other Barge Accessible Opportunities on the Ohio River (Alternative 5E):
The feasibility of transporting CCR over long distances to barge accessible
facilities elsewhere on the Ohio River was assessed under this alternative.

• Ghent Station Landfill (Alternative SF): Tliis alternative consists of evaluating
the feasibility of storing CCR at Kentucky Utilities (KU) Ghent Generating Station
Landfill.

Landfills Developed by Others (Alternative 6A): This alternative evaluates
developing a contract with a CCR landfill operated by another entity and addresses
the availability of such an alternative.

Sand and Gravel Quarries (Alternative 6B): Quarries are located both upriver
and dowmiver of the Trimble County site. These were investigated as potential
storage areas for CCR.

Limestone Aggregate Quarry (Alterualive 6C): Tliis alternative assessed
placement of CCR in an aggregate quarry owned by Mulzer Cinshed Stone along
the Oliio River and the availability of other quarries in the region.

Coal Mines (Alternative 6D): The feasibility of CCR disposal to coal mining
sites was evaluated.

Existing Landfills (Alternative 6E): This alternative assessed disposal of CCR to
area landfills.

Alternatives not owned by LG&E (6A,6B,6C,6D,6E) contain uncertainties with
transporting CCR material. Increased traffic loads contribute to overcrowding and
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accelerated degradation of local roads, air emissions fi'om truck fuel and CCR dust,
noise impacts, traffic safety issues and the potential for CCR spills with localized
air and wafer mipacts.

1.3 PREFERRED ALTERNATIVE (3D)

The screeningprocess resulted in selection of a prefeired alternative. The Preferred Alternative3D

involves tlie storage of CCR material in Ravine B. Tliis alternative meets the long term storage

needs of Trimble County Generating Station, can be implemented withminimal risk and liability,

involves the least amount of socio-economic impacts, utilizes the prefeiiedmode of pipe conveyor

transport and provides the most cost effective solution to the customers of LG&E. Under the

evaluation criteria employed by the following analyses, no other alternative meets a standard of

practicability for the needs of Trimble County Generating Station, Additional discussion of the

Preferred Alternative 3D is pj'esented in Section 6.

• The Preferred Alternative 3Dinvolves maximization of beneficial reuseopportunities prior

to the placement of CCR in a landfill developed within Ravine B. This ravine is an on-site

resource at Trimble County Generating Station owned by LG&E. Both Ravines A and B

were previously permitted for CCR storage in the 1980's. The CCR storage system for

Ravine B is designed to:

• maximize storage capacity within Ravine B

• efficiently transport CCR into ravine B.

The landfill witliin ravine B will contain adequate storage capacity for the CCR material. The

design includes an enclosed pipeconveyor to transport CCRmaterials to the landfill terminus. The

enclosed pipe conveyor was selected since it completely encloses the CCR materials during

transportation to the landfill, thereby eliminating firgitivedust issues.
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2.0 PROJECT PURPOSE AND NEED

March 2012

2.1 PURPOSE

To assurelong tenn availability of Coal Combustion Residuals (CCR)storage and beneficial reuse

opportunities to suppoit reliable supply of electric semce to customers of the Trimble County

Generating Station , Tliis is required to maintain uriinten-upted power generation at Units 1 and 2

over the complete lifetimes (38 years) of theseunits.

2.2 NEED

Unit 1 cuirently generates approximately 367,571 tons of CCR per year and Unit 2 generates

480,142 tons of CCR per year for a combined amiual CCR production of about 847,713 tons.

Estimated aimual CCR production rates are illustrated in Table 1. Tons of CCR are converted to

CY to determine the pond or landfill volume required for storage of the material. The Trimble

County Generating Station will exceed existing CCR storage capacity within approximately one

year of bringing Unit 2 on-line. Due to lack of CCR storage, expansion of the on-site Bottom Ash

Pond (BAP) and Gypsum Storage Pond (GSP) will address short term needs for CCR storage. To

meet long term needs within the window created by these short term measures, LG&E has

developed several alternatives to assess CCR storage options.

TABLE 1

LG&E Trimble County Generating Station
Estimated Coal Combustion Residuals Volumes

1 Units: TONS PER YEAR TONS/CY CY PER YEAR

Material Uuitl Unit 2 Total Density Volume

Pyrites 3,411 4,440 7,850 1.823 4,306

Bottom Ash 30,965 39,950 70,645 1.080 65,412

Economizer/

Duct Ash

4,263 5,550 9,813 0.810 12,115

Fly Ash 132,160 172,034 304,195 0.878 346,463

Gypsum 197,041 258,169 455,210 0.945 481,703

Total 367,571 480,142 847,713 910,000

2-1



SECTION 404 ALTERNA TIVESANALYSIS - Coal Coiiibiislioii Residuals Storage Project March 2012
MACTECProject No. 3143-06-0788.39

( A site vicinity map for Trimble County Generating Station is presented in Figure1. The BAP and

• __ ' EFAP are illustrated in Figure la and the central power plant facilities in Figure lb.

Responsible storage of CCR must meet the following objectives:

• Manage the large volumes of CCR in an envii-onmentally safe manner and
minimize environmental impacts

• Maintain uninteriupted delivery of service

• Develop storage options for CCR at a cost effective scale

Measures to meet environmentally safe standards include maximizing product beneficial reuse,

transfer and storageprocedures to minimizepotential escape to the enviromnent, and ownersliip by

LG&E of CCR handling / storage facilities to avoid risks and liabilities associated with third party

handling and/or storage of CCR.

Maintaining unintenupted service delivery requhes measures to assure that backup storage

capacity for the BAP is available whenever access to piimaiy storage (selected alternative) is

unavailable. The expansion of the BAP includes reserved capacity to meet this need assuming

' timely completion of tire selected alternative.

Achieving a CCR storage solution that provides capacity for 38 years of power production is

critical to meeting the project purpose and need. Adequate storage capacity must meet the

following objectives:

Covers the life of the production units

Allows for long tenn planning, investment and management that is consistent with
plant opei'ations

Minimizes the prohibitive cost of identifying, designing and permitting multiple
storage facilities

Avoids the future uncertainty associated with a finite number of potential storage
locations and growing competition for these sites

Maintain control over CCR materials to eliminate future legal risks

Cost effective solution

2-2
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3.0 ALTERNATIVES ANALYSIS BACKGROUND "

Tliis section provides an explanation of the multiple issues considered for developing alternatives

to address storage of COR.

3.1 CRITICAL DEADLINE FOR DEVELOPMENT OF LONG TERM CCR STORAGE

Existing capacity for CCR storage at Trimble County GeneratingStation is near exceedance. Long

term CCR storage to address the project purpose and need must be permitted, constructed and

available for operation by 2015.

The current expansion arrd utilization of all available on-site capacity will add a few additional

years to arrive at 2015. The capacity in the Bottom Ash Pond (BAP) has been expanded by raising

the pond dikes approximately 30 feet. Additional capacity will be added by using the Emergency

Fly AshPond, whichhas neverbeen placedin service, for storage of gypsum. The implications of

addressing long-ternr CCR storage include;

Exceeding storage capacity by 2015

Siting, design and permitting takes many years

The selected storage location must be ready to begin the pennittiirg process

Construction can take 2 years

Time required to condenur non-willing sellers

Alternatives requiring acquisition from multiple owirers adds to the difficulty of
quick action

3.2 BENEFICIAL REUSE

Currently, beneficial reuse of CCR from Trimble County Generating Station Unit 1 accounts for

about 11% of aruiual fly and bottom ash productiorr (about 25,700 tons per year (tpy)) and about

93% of Syntheticgypsum (247,600 tpy). Betreficial reuse remains the preferred option for disposal

of CCR (both at Trimble County Generating Station arrd as official corporate policy of LG&B) arrd

will be exercised to the maximum exterrt feasible. Material will be placed in long term storage

only if no feasible reuse market is available. This approach is applicable to all alternatives

addressed in this analysis, To increase Trimble Courrty Generating Station's ability to increase

beneficialreuse opportunities, two new barge loading facilities are being built, one for fly ash and

the other for gypsum. This will increase the cunerrt beneficial reuse opporturrities of both
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{ materials, Simultaneous with barge loading opportunities, transporting of fly ash and gypsum by

• __ ' truck will continue.

Segregation of CCR materials in the landfill for future reclaiming as beneficial reuse was evaluated

during the engineering design of the CCR treatment and transportation. The evaluation determined

that segregation of CCR material at the time of disposal is rrotpractical.

3.3 RISK MANAGEMENT AND LIABILITY

LG&E I'ecognizes that contracting with an off-site facility would not provide the cost control,

liability control, or guaranteed availability of capacity that is associated with developing a facility

owned by the utility. Liability control is a critical issue. At a contracted site, LG&E would still be

liable for its CCRs, but would relinquish control of its disposal. This introduces a degree of market

uncertainty; it would be difficult to find a contractor willing to sign a 38 year agreement.

Additional risk is introduced whenever CCR must be transported from Trimble County Generating

Station to an off-site location. Transport risks increase with distance traveled, the number of units

^ required to convey the material, the method of transport and the number of transfer stations fiurn
the sourceto final storage. Trairsporting large volurrres of 910,000 CY of CCRmaterials amrually

on public roadways will also generate community opposition.

These risk and liability issues have been corrsidcred in the development and analysis of all

alternatives.

3.4 OPTIONS FOR TRANSPORT

Transportation of CCR from the point of origin to a storage iocation on an around-the-clock basis

is a key factor in selection of a storage altenrative. The station annually generates 910,000 CY of

CCR materials (Table 1).

Development, operatioir and maiirlenance of the transport systenr is a major portion of the overall

cost of CCR storage and will consume large amounts of energy over the lifetime of the delivery

operations. Some systems can be operated oir electric power produced by the station, while other s

must rely on external firel sources that arn subject to price fluctuations or delivery inter-ruptions.

^ System selection will also need to evaluate the impact to the envirormierrt atrd larrd use. Impacts
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associated with any transpoi-tation option will also persist over the lifetime of CCR deliveiy

operations.

3.4.1 Pipe Conveyor

The pipeconveyor systemis considered the most reliable and environmentally preferred means of

short range CCR transport. Compared to other transport methods (trucks, barge, hydroveyors,

other pipmg systems and traditioiral conveyors), the pipeconveyor system produces minimal noise,

dust, and spills, has a small footprint, is easy to construct, cost effective, and energy efficient.-

Froman environmental standpoint it is preferred to otiier options for transport due to the isolation

of CCR materials from the environment, This includes reduction in fugitive dust and reduction in

spill potential. A pipe corrveyor system is the prefen-ed transport mechanism for storage sites in

close proximity to Trimble County Generating Station.

3.4.2 Conveyor Transport

Dry material can be nroved by conveyorsystems and are commonly used in multiple locations for

different materials. Conveyors are used at Trimble County Generating Station to ti'ansport coal

from barges to storage areas and tiien to Unit 1 and 2 boilers. Limestone is also conveyed by

conveyors at the station from barge unloadingto the limestonestoragepile. At some power plants,

conveyors are used to move CCR to nearby landfills. Conveyors are generally energy and cost

efficient and reliable. Compared to a pipe conveyor system, they produce greater ah and noise

impacts, which are controlled in compliance with applicable air and noise permits. They can go

further than pipelines; have a small footprhit, and relatively low environmental impacts. Tliis

transportation option also provides preference to site selection for locations witliin a short distance

of the plant,

3.4.3 Truck Transport

The primaiy impacts of tiucking CCR include noise, traffic congestion, roadway infrastnicture

impacts, fuel consumption, safety issues and air impacts. The amount of CCR materials to be

transported by track is 910,000 CY per year. This is equivalent to 2,500 CY per day round-the-

clock, 365daysper year. For tri-axle dump trucks witha typical capacity of 27 CY, this is 93 track

loads per day or 4 loadsper hour (onceever y 15 mhiutes) around-the-clock. Accounting for tracks
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returning empty, either a &I1 tiuck or empty track will pass a given point on the transport route

every 7,5 minutes round-the-clock, 365 days per year.

The roads that seiwe Trimble County are primarily secondaiyroads that are not designed for either

the weight or volume of tracks needed to haul tliis material.

This volume of lieavy tracks would be of concern to adjacent property owners, other users of the

roads and local government responsible for maintenance. Compared to other transport options,

tracking is the least desirable on the basis of environmental impacts, socio-economic issues and

cost. In spite of these limitations tracking is often the only available option for transpoxt beyond

the limits of conveyors or pipelines and to destinations not served by barge or rail.

Track transportation also has the inherent vulnerability to escalating fuel oil costs, which makes it

difficult for LG&E to control costs to their customers.

Fly ash, bottom ash and gypsum are currently tracked off site for beneficial reuse applications.

LG&E is currently expanding barge facilities at Trimble County Generating Station to increase its

beneficial reuse opportunities for fly ash and gypsum. However, tracking of some CCR materials

for beneficial reuse will most likely continue even after the barge loading facilities are completed.

Long term storage options could require that someor all CCR be transported by track.

3.4.4 Rail Transport

This alternative does not exist at the Trimble facility and would need to be combined with another

transport method. The nearest railroad is located over 20 miles fiom the station near Sulfur,

Kentucky or Pendleton, Kentucky. For example, track or barge transport could be utilized for

multi-modal transport via rail to a distantalternative, A track to rail system would have the same

disadvantages as a track-only option (i.e. - the volume of tracks on the current roads), Tliis

example would require an additional transfer facility, which would add a handling step, increase

the risk of spills and add higher costs.
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3.4.5 Barge Transport

LG&E is proceeding with planned expansion of barge shipping facilities at Trimble County

Generating Station. This will require constraction of a conveyor system to move COR from on

shore storage to outgoing barges via an existing river cell. The establishment of tins bai'ge shipping

capability increases access to a broader range of reuse markets; supporting the objective of

maximizing beneficial reuse to extend long term storage life. It also increases accessibility to off-

site OCR storage. Analysis of such alternatives has been addressed in tliis report to account for the

availability of barge transport.

The proposed constmction of an additional barge loading facility will require the modification of

the existing mooring cells systems. The an peimit for the station will need to be evaluated to

address unpacts of fligitivedust emissions, water quality, aquatic organismsand shoreline habitats.

However, such impacts associated with outgoing barge transport will constitute a relatively minor

increment (less than 10%) over equivalent impacts associated with barge deliveiy of coal and

limestone.

Scenarios for the development of alternative storage sites would likely requne ah and wafer

pemiitting for constmctionof new barge temiinal facilities at the receivinglocations. A separate

evaluation of regulatoiy requirements would be required for each project site. The effect of

impacts associated with such development and subsequent operation will potentially degrade

shorelineresources tlnough dredging a channel, disposalof dredge waste, shading, siltation and the

risks of large spill events.

Wherever it is feasible, barge transport of bulk material such as CCR is the most cost efficient

option for long distance transport, provided the receiving facility is close to the desthiation

terjninal. If the destination is more distant, transfer to rail or tmck would be required and would

introduce additional cost.

3.4.6 Multi-Modal Transport

Various transport components can be combined to address specific needs. However, cost and

environmental impacts generally increase with each transfer point. Additional costs and impacts
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may result if iiiferimstorage is required at the transfer points. Multi-modal transport also increases

costs, spill risks and fuel consumption.

3.5 OPTIONS FOR STORAGE - PONDS AND LANDFILLS

There are many similarities between storage in landfills and ponds, with the main difference being

that ponds are a wet facility and landfills are diy. Both can be built on level terrain such as

floodplain terraces of the Ohio River if the land surface is sufficiently above the water table and

flood elevations. Ponds or landfills can also be built into the ravines that occur along the Ohio

River valley. These two alternative methods of storage in teiiaces or ravines represent the majority

of existing CCR storage solutions at power plants on the Ohio River. Each alternative has distinct

advantages and disadvantages.

Ponds require a larger area than a landfill for the same quantity of material because the elevation

cannot be as liigli, there needs to be fieeboard, and the walls must be thicker. Landfills cannot

accept materials with a high liquid content. Noise and dust are associated with landfills, whereas

ponds have more issues with excess water and reducing impacts to wildlife that tend to be attracted

to the water bodies.

For ponds on level ground, a minimum bemi height of 35 feet is required to provide 5 feet of

freeboard for a 30 foot storage depth, A minimum 25 feet of berin width at the top is needed to

provide access for compaction equipment and maintenance veliicles. The berm slope must be 2.5:1

or less to establish and to promote vegetative cover and minimize slope erosion. The use of several

smaller ponds would result in an even greater footprint and acreage requirement. It would be veiy

difficult to acquhe this amount of land tluough voluntaiy sale and a piecemeal approach is what

LG&B is tiying to avoid.

Landfills on flat terraces do not require the wide berms necessaiy for pond storage and therefore

make more efficient use of the available space. They can also be filled to a gi'eater height than is

typically feasible for a storagepond. Landfill slopesmust be 3:1 to promotegreater stabilityand as

compensation for the lack of contaimnent benns. As a general basis for comparison, landfills in

tlie settings described herein can achieve approximately twice the storage capacity of ponds

utilizing the same development site.
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For either a pond or a landfill to be constractedin a ravine, a major design criterionis the diversion

of water. Both the landfill and the storage pond would require a dam across the ravine to hold the

material back, although the pond dam would need to be wider. The landfill could be filled to a

higher elevation and have a smaller footprint relative to the quantity stored. Either alternative

would be lined,

Operationally, tincks or conveyors are required to haul and dispose of the diy material in the

landfill and additional equipment is requiind to contour the delivered material. Water pumps and

spray equipment are required for dust control in dry and windy conditions, and settling or

evaporative ponds are needed to control nmoff. Runoff or leachate from a landfill requires

treatment. These active maintenance requhements must continue until the landfill is completed

and capped,

For a pond, material would be pumpedin pipes and poured into the pond. Concerns would include

Avildlife coming in contact with the ponds, the dewatering of ponds, and avoiding discharge of the

material to surface waters. Water discharged from the pond would need to be treated for the life of

the pond.

Early in the feasibility process, an assessment was performed concerning the development of

storage ponds in Ravines A and B. LG&E believes that landfills would be more feasible due to

recent proposed changes by EPA in regards to COR impoundments. One possibility being

considered by the EPA is not permitting new COR impoundments,

3.6 STORAGE LOCATION OPTIONS

3.6.1 Terraces

Ohio River tenaces are a geographically limited resource suitable to a number of competing uses.

The availability of bulk transport and/or industrial process water is attractive to mining operations,

large manufacturing industries, and coal fued power plants. Approximately 30 coal-electric

utilities are located on terraces of the Ohio River and an additional 12 on tributaries of the Ohio

River. Most of these include ash ponds or landfills on tlie terraces adjacent to the power plants.
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(' Undeveloped teiraces provide liiglily productive fannland. Periodic flooding deposits the organic

^ content ofloamy, well drained soils on these locations. The majority of farmland associated with
Ohio River terraces is classified as Prime Farmland.

OhioRiver terraces are knownfor a high concentration of cultural resources. Located on themajor

transportation corridor of the region, with abundant fisheries and productive croplands, terraces

have been a major concentrationpoint for village settlements over the course of 12,000 years. For

similar reasons, teiraces were used by early expiorere and settlers, and succeeding generations of

occupants up to tire present. As such, almost all terraces are considered important by the Kentucky

Heritage Council.

Despite the encroachment of dams, agriculture, commerce and urban development; teiraces

continue to provide important ecological functions at local and regional scales. The Ohio River is a

major migi'ation conidor and terrace habitats provide critical resources for feeding, resting and

storm shelter during these inigrations. Important habitat functions are highly associated with

frequently flooded areas and aie mostly concentrated in the riparian corridors of tributaiy streams,

emergent scrub / shiub wetlands on fallow agricultural fields and adjacent forested hillsides or

bluffs.

A candidate terrace for development of a new disposal facility requires a sufficiently large tract of

land lying above the 100 year floodplaiii. Adequate fill material to constiuct a clay liner and to

provide for embankment constiuction or cover material should be available onsite or close by.

Storage capacity of the site needs to be sufficient to compensate for the added costs of site

preparation, transport, mitigation for resource impacts, and the construction of terminals and

conveyor facilities. The availability of powerof condemnation is likely to berequii'ed to complete

any land acquisition process.

Past commercial development of the most suitable terraces severely limits the availability of

candidate sites for new disposal facilities. There is strong competition for these few remaining

tenaces. On most undeveloped terraces, largeportions are situated within the 100 year floodplain,

a location that is likely to be unsuitable to storage pond or landfill development or difficult to

pennit,

r
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3.6.2 Ravines

Deeply incised ravines occur on many sections of the Ohio River where glacial forces contributed

to downcutting of the river between relatively narrow bluffs, In the vicinity of Trimble County

Generating Station, steep bluffs rise 250 to 350 feet above the terraces. Numerous ravines occur on

both sides of the river in this area. These ravines have been used to store ash products at other

power- stations on the OMoRiver,

In contrast to the developed terraces, ravines tend to be unused and unoccupied. They have

traditionally provided a poor or marginal agricultural resource. Ravines are too steep aird narrow

for paved roads, but many have gravel or two-trackroads. Most ravines contain woody oveistory,

cabins or secondhomes, abandoned farms, andprovide recreational useand / or timberharvest.

The ravirres are sensitive ecological resources. The quality of water resources and riparian and

upland forest liabitats are dependent on the nature of preserrt land use. Ravines which lack road

maintenance, but are the site of off-road vehicle activity, over-grazing and / or timber harvest can

experience erosion and downstream sediment accumulations. Degraded ravines are likely to have

rapid runoffduringwet weather with a shortduration of streamflow. By contrast, roadless ravines

with no off-road recreational veliicles, grazing or timber harvest activity are likely to develop a

heavy forest canopy that slows erosion and runoff, increases infiltration and supports longer

periods of stream flow during dry weather. These ravines typically have high quality streams.

Ravines offer advantages for storage of CCR, Contouring a ravine to provide a stable angle of

repose for installation of clay and geornembrane liners typically generates sufficient material for

slope constmction and soil cover during landfill operations.

At many power plant sites on the Ohio River, there is a correlation between the size of the terrace

and tiie size of the power facility tiiat can be estabiislied. The cost of power generation, and the

ultimate cost of power delivered to the consumer is reduced in proportion to the total capacity that

can be generated from an individual plant site. Ravinesprovide an opportunity for CCRplacement

witliin terrain that is unusable for other components of plant operation and maximizes the

availability of level terrain on the terrace for other uses.
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' ( 3.6,3 Mineral Extraction Sites
•(

I

(

f:
•••(

A potential benefit of usingclosed sand / gravel pits for CCRstorage would be the opportunity to

avoid the cultural and environmental impacts of developing new CCR storage. After filling and

capping the fonner mining pit, the site could be returned to agriculturalor other uses similar to pre-

development conditions at the site. However, many such pits are located within the floodplain

and/or excavated, in the wet, to below the surface of the water table. The ability to construct an

iinpemous liner system would be complex and expensive in such conditions. Flood proofuig

would incur additional expense in proportion to the probable fi'equency of flood events. With the

small size of gravel pits in the project area, these development efforts would result in minimal

capacities for storage. Additionally, the EPA has indicated that the use of CCR to fill sand and

gravel pits poses many potential risks and generally advises that such practices should be avoided.

An hnportant exception to this general case may apply to closed limestone quairies that are

sufficiently inland to avoid floodplain issues, This typeof excavation is generally pumped to keep

the excavation dry. At closure, a limestonemine would offer competent rock bottom and sides for

construction of liners. The larger size of such operations could yield net storage costs that are

closer to the costs of other feasible alternatives.
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4.0 REVIEW OF EVALUATION CRITERIA

The preceding alternatives analysis background illustrates some of the factors addressed by the

eight evaluation criteria employed in comparison of alternatives. These criteria address both

qualitative and quantitative issues. The relative importance or applicability of each criterion will

vary with the characteristics of each alternative beuig addressed. There is some redundancy

between criteria because each criterion assesses a similar topic from a different perspective. The

overall objective is to use the criteria to facilitate an objective conrpaiison of the alternatives.

Following is an expanded description of the evaluation criteria;

Adequate Storage Capacity - Theproposed alternative must provide enough capacity to store the

38 year production of COR at the armual rate of 910,000 CY, totaling 34.6 million CY.

Alternatives that do not meet the total capacity objective may be acceptable if they can be

combined efficiently withotherpotential sites that employ equivalent storage technology, modes of

transport and the ability to be jomtly or sequentially permitted. Storage options are required to

provide long-term assured capacity to be cost efficient and to avoid higher risks of repeatedly

developingshort term optiorrs.

Implementation —The proposed alternative must be practicable and implementable by 2015 to

meet the OCR storagerequirements of tlirs station. This requires the ability to design, pernht, and

constrnct the proposed altemative and the ability to purchase land while avoiding controversial or

legal issues such as condemnation.

Risk arrcl Liability - The proposed alternative must consider LG&E's ultimate liability for COR

during transport andstorage. Liability control is a critical issue. Ata contracted site, LG&E would

still be partially liablefor its CCRs, but would relinquish control of CCRstorage.

Socio-Economic Effects - The proposed alternative must consider impacts on population,

economy and land use patterns. This criterion assesses impacts of relocating residents and

converting farmland or forest to CCRstorage. Acquisition of multiple properties, owner resistance

and condemnation proceedings can significantly delay a project. Competing land uses will limit

development opportunities and influence the costsof CCRstorage.

4-1



SECTION 404ALTERNATIVES ANALYSIS-Con! Combuslioii Residucih StomgeProject March 2012
MACTEC Project No. 3143-06-0788.39

( Effects ou the Euviroumeut - Tlie proposed alternative must consider impacts to naturai

' resources, Cultural resources are included under this criterion. COR storage may produce ah,
water quality, noise, and habitat ioss impacts. Transportation impacts of COR are also assessed.

Environmental analysis includes how these factors influence the ability to obtain permits and

performmitigationcommensurate with the enviromnental impacts.

Proximity - Proximity assesses the distance traveled from the location of COR production to

storage opportunities. Proximity issues include the types of transport options that nray be feasible

and the availability of options for handling leachate. For example, pipe conveyors or a

conventional conveyor system can only be used practically for relatively short distances, whereas

trucktransportation is applicable to intermediate distance. Rail and barge transport is required for

long distances,

Transportation - Transport of CCRft'oni its point of origin to a storage locationis a key factor in

site selection. The transport system must be capable of moving large quantities of CCR on an

around the clock basis, Development, operation and maintenance of the transport system will

constitute a major portion of the overall cost of CCR storage and will consume large amounts of

( energy over the lifetime of the delivery operations. Impacts associated with any transportation

alternative will persist for as long as CCR deliveries coirtinue. The rrrethod of transportation

influencesstorage alternatives; for example, the trairsport of wet vs. dry materialshas an influence

on the storage option.

Transportation aitenratives can be described uirder the following preferred hierarchy; errciosed pipe

conveyor, operr corrveyor, barge, rail and tinck. Multinrodal methods are possible, but costs and

spill poteirtial increase. In gerreral: costs, fuel consumption and enviromnental impacts will range

fronr lowest (pipe) to highest (tmck) alongthis hierarchy. Suitability of transportation alternatives

is also a function of distance, Pipe or conveyor is only suitable to short distance transport and

movement by barge or rail is only feasible for long distances. In spite of higher costs and impacts,

track transport is often the only option for mid-rangetransport,

Cost of Storage - As a publicly regulated utility there is a responsibility to seek out cost effective

measures of benefit to the rate payers. This criterion provides a qualitative assessnrent of cost,
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Thecost of storage of CCR affects the rates paid byLG&E's customer. These rates notonly affect

individual customers, but also impact business and industiy in the LG&E sei-vice area. Higiier

rateswillcause industiy to be non-competitive, wliieh can result in industries leaving the area with

the resulting unemployment.
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5.0 SCREENING AND DISCUSSION OF ALTERNATIVES

Alternatives were analyzed to detennine those that would reasonably meet the overall project purpose,

separately or in combination with other alternatives. In the screening process, the evaluation criteria wei'e

applied to a level commensurate with the feasibility of the alternative. Those alternatives that met at least

6 of the criteria were carried foiwaid for detailed analysis.

5.1 NO ACTION (ALTERNATIVE 1)

Under this alternative, constniction of expanded on-site capacity in GSP and BAP would proceed as

planned. With Unit 2 online, the expanded capacity in the GSP and BAP will provide additional CCR

storage for both Units 1 and 2 for only a few years.

Alternative 1 was eliminated from hirther evaluation as a practicable alternative to the proposed project

because both Units 1 and 2 would cease operation when the BAP and GSP reach full capacity. This is not

feasible to meet customer needs.

5.2 BENEFICIAL REUSE (ALTERNATRTE 2)

Under this alternative, no storage would be used. The disposition of CCR would be solely dependent on

the reuse market. CCRwould continueto be transported off-siteby tiuck or barge to reuse markets.

Alternative 2 was eliminated fi'om further evaluationas a practicable alternative to the proposed project

because:

• The beneficial reuse market does not support 100% of CCR production; current
beneficial reuse accounts for 11% of annual fly and bottom ash production (about 25,700
tonsper year) and 93% of Synthetic gypsum (247,600 tpy).

• Expanded production of synthetic gypsum from other power plants is oversupplying the
market, The reuse of fly ash and bottom ash is limited by overabundant supplies and
static development of new reuse opportunities. The beneficial reuse of CCR is also
impactedby any slow-down in the economy.
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Beneficial reuse will continue as a primary conipoiieut of any alternative, but it must occur in

conjunction with another alternative. LG&E is connnitted to pursuing ail feasible beneficial reuse

opportunities of its CCR. LG&E has facilities to accumulate and transport materials for beneficial reuse

as the need arises. These materials are generated on an on-going basis and the company anticipates being

able to satisfy beneficial reuse requests using existing production, Thus, there is no need to segregate

these materials at the time of disposal.

5.3 ON-SITE ALTERNATIVES (3A, 3B, 3C, 3D)

These alternatives are undeveloped parcels owned by LG&E at the Trimble County Generating Station.

Use of these sites would be within the ownership control of LG&E and accessible to pipe conveyor

transport of CCR.

5.3.1 Dickey Farm (Alternative 3A) (Figure 2n, Site #1)

Tlris 80 acre parcel was originally purchased and excavated as a source of clay liner for the BAP.

Additional excavation will be used as stnictural fill matenal for expansion of the BAP. The Dickey Farm

parcel is bounded to the south and east by Corn Creek, with the Ohio River to the west. These border and

stream setbacks, plus the footprint of the containment berms, reduce the maximum footprint of a CCR

storage pond on this site to approximately 35 acres.

Constmction of a storage pond in this location would be subject to fi'equent flooding by the Ohio River

and year round high water tables; the enthe parcel lies within the 100-year floodplain. The feasibility of

constructing a CCR pond on tliis site is also complicated by the excavation of fill material for expansion

of the BAP. Additional property acquisition from adjacent landowners would be requned for acquisition

of fill material for construction of clay liner and berms for an on-site storage pond.

Alternative3A was eliminated from further evaluation as a practicablealternative to the proposed project

because:

♦ Adequate storage capacity is not provided. A 35 acre storage pond or landfill would
yield 11% of needed capacity.

♦ Development would require additional property acquisition.

♦ Flooding risks and a liigh water table affect feasibility and capacity issues
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5.3.2 Ravine C (Alternative 3B) (Figure 2b, Site #5)

Tins small ravine is located east of the BAP. The close proximity of State Road 1838 presents

complications for diverting stormwater around the perimeter. High operation and maintenance costs

relative to storage capacity would be required to operate a landfill at tills location,

Alternative 3B was eliminated from further evaluation as a practicable alternative to the proposed project

because:

• Adequate storage capacity is not provided. An 80 acre landfill would yield 39% of
needed capacity.

• High operation and maintenance costs relative to storage capacity to operate a landfill in
Ravine C.

• Development would require additional property acquisition.

5.3.3 Ridge Tops (Alternative 3C) (Figures 2a and 2b, Site #4)

LG&E owns ridge tops betweenRavines A and B and south of Ravme B. As illustrated in the figures, the

'•( teirain is inegularly dissected by Ravine tributaries; CCR storage would require numerous small,
individual pond cells. Constiuction on ridge tops would impact the uplands and ephemeral headwater

streams that feed into the ravines, Ridge-top storage structures would eliminate the buffer zone between

theTrimblePlantsite and arearesidents and would imposevisual, noise, dust and relatedimpacts.

Alternative 3C was eliminated from further evaluation as a practicable alternative to the proposed project

because:

• Adequate storage capacity is not provided. Approximately 200 acres of multiple, small
storagepondsor 111 acresof landfill would yield 33%of neededcapacity.

• Ridge-top storage ponds would eliminate the buffer zone between the Trimble Plant site
and area residents, imposing visual, noise, and dust impacts.

• Additional property acquisition would be required for clay liner and berm constiuction
materials.

• The height of a ridge top landfill would result in significant view shed issues to adjacent
property owners.
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5.3.4 Ravine B (Alternative 3D) (Figure 3)

Tins alternative addresses development of the ravines adjacent to the Trimble County Generating Station

as a landfill for long term OCR storage. Landfill storage of CCR materials in both Ravines A and B was

assessed during an evaluation for landfill storage and concluded that landfills encompassing both Ravine

A and Ravine B is not needed and the environmental impact could be minimized by restricting the impact

to one ravine, From an environmental standpoint, both ravines are considered essentially equal.

Development of a landfill for CCR storage witliin Ravine B was considered the most cost-effective

option, hi conjunction with expanding the capacity of existing CCR storage at Trimble County

Generating Station and continued priority marketing of CCR for beneficial reuse; Ravine B can provide

assured on-site storage capacity that will last tliraugh the 38 year operational life of Units 1 and 2.

Plaimed utilization of Ravine B includes development of a landfill. The feasibility of separating the CCR

materials in the landfill for future beneficial reuse recoveiy has been investigated. An enclosed pipe

conveyor will transport CCR ash and synthetic gypsum to the material handling terminus. To move the

CCR to the landfill face, either a short shuttle conveyor will be used or front-end loaders will load

articulating tracks for the short distance. An access road will be constructed at KY 1838 near the

northeast corner of the bottom ash pond, traversing to the east parallel to Wentworth Road (see Figure 3).

From an envirojimental standpoint, an enclosed pipe conveyor is far superior to other options for transport

due to the reduction of fijgitive dust from the CCR materials being conveyed. A pipe conveyor system is

the preferred transport mechanism for storage sites in close proximity to Trimble County Generating

Station.

Alternative 3D was retained as a practicable alternative for detailed analysis. As summarized below, this

alternative fully meets 7 of the 8 evaluation criteria:

• Adequate Storage Capacity - This alternative provides capacity to store the 38 year
production of CCR over the life of the station.

• Implementation - This alternative is practicable and implementable by 2015.

• Risk and Liability - This altemative meets LG&E criteria for minimization of risk and
liability. Direct ownership of on-site facilitiesmaximizesLG&E control over all aspects
of CCR management, transport and storage.

• Socio-Economic Effects - Tins alternative results in ininimal impacts on population,
economy and land use patterns. No residents are displaced and no fanns or other
economic activities are impacted.
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• Effects ou tiie Euvirounient - This alternative will Impact high quality streams and
other natural resources. A watershed-based Mitigation Plan has been prepared for Corn
Creek to address these impacts. The Com Creek Mitigation Plan will provide various
Improvements to Corn Creek to compensate for stream Impacts in Ravine B.

Cultural and A'cheological resources are also Impacted under this option. Impacts to
cultural resources were addressed in eoordination with the Kentucky Heritage Council.

• Proximity - This alternative minimizes the distance traveledfrom the location of CCR
production to storage facilities.

• Transportation -This alternative makes It feasible to use an enclosed pipe conveyor
system for transport of CCR to the landfill. Pipe conveyor transport is the most reliable
and enviroiunentally preferred means of short range delivery of CCR.

Cost of Disposal/Storage - This alternative provides for cost effective delivery of
service to LG&E customers and shareholders.

Ravine B, Alternative 3D, is the preferred alternative based on the consideration of all
selection criteria.

5.4 NEAR-SITE ALTERNATIVES (4A, 4B, 4C) (DEFINED AS ACCESSIBLE VIA PIPE
CONVEYOR OR OPEN CONVEYOR)

5.4.1 Introduction

Purchase and development of landfills on near-site properties would allow for avoidance of

envlromnental liabilities associated with contracting with an outside vendor, avoidance of off-site

shipping costs and risks, maintaining access and cost control over use of the available capacity and pipe

conveyor transport of the CCR.

5.4.2 North River Terrace and Corn Creek Valley (Alternative 4A)

North River Terrace (Figure 2a, Site #2) and Corn Creek Valley (Figure 2a, Site #3) were assessed for

CCR storage ponds or landfills and as sources of fill material for other constiuctlon applications. The

North River Teirace is under two ownerships, both land owners are unwilling to participate m land

acquisition. The first owner lias expressed preference to retain family ownership and farming activities.

This fann includes a known and significant archaeological site that represents occupations dating to the

Archaic, Woodland and Late Mlssissipplan/Fort Ancient.

The second owner farms and operates Preston Plantation; a "Heritage Recreation Area" (Civil War and

Underground RR re-enactment, stoiy-telling, cultural histoiy education, camping). The property Is a
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lermiant of a imd-19"' centuiy plantation tliat included lower and middle Corji Creek and the ridge

between Corn Creek and the Ohio River. The plantation (circa 1840-1860) was associated with

abolitionist activities and the site of an integrated grade school. The primary home and school site of the

plantation, located on an adjacent pioperty on the ridge, is listed on the national Register of Historic

Places.

Com Creek Valley is limited by the teirain and stream meanders, allowing for small storage ponds or

landfills. Development would require significant impacts to Corn Creek and its tributaries, wetlands and

cultural sites and would require acquisition of multiple properties.

Alternative 4A was eliminated fi'oni further evaluation as a practicable alternative to the proposed project

because:

• Adequate storage capacity is not provided fi'om the combination of storage sites; storage
capacities for each area are approximately 20 acres (North River Terrace), and 80 acres
(Corn Creek Valley) for a combined storage capacity of 100 acres; these storage
capacities meet 33%'of the required capacity for ponds or landfills

• Construction of storage ponds on North River Terrace would be subject to frequent
flooding by the Ohio River and year rouirdhigh water tables

• Significant cultural resource issues are associated with both areas

• Property owners not willing to sell

5.4.3 South River Terrace-l and Liters Quarry (Alternative 4B)

South River Teirace-l (Figure 2b, Site #6) was assessed for the storage of CCR into a storage pond or

landfill and as a source of fill material. The first property owner south of Trimble County Generating

Station has previously indicated a willingness to sell the 179 acre parcel, hi conjunction with LG&B

property south of Wises Landing Road, the small level field north of Barebone Creek could potentially be

developed as a small (<30 acre) pond or landfill or utilized as a source of fill material. The 179 acre

parcel also includes a small ravine similar to the previously described 'Ravitre C. Access to this ravine

would require crossing Barebone Creek with an open conveyor or pipe conveyor.

Tills area is isolated from properties farther south by the Liter's Quarry properties. Pipe convej'ors

constmcted to access the Terrace-l area could not be extended through the sand and gravel pit operations

area without a negotiated agi'eement. Purchase and use of Terrace-l would be witliin ownership control

of LG&E and accessible to pipe conveyor transport of CCR.
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Liters Quany(Figure 2b, Site#7) is a saud & gravel operation that includes two excavated ponds witha

combined surface area of approximately 20 acres. About half of the 95 total acres are level ground; the

remainder is a steep bluff. Barebone Creek defines the nortii and west boundaries of the site and flows

thi'ough the south portion. Immediately west of Barebone Creek is the connnunity of Wises Landing,

wliich includes approximately 20 households.

Alternative 4B was eliminated from fui ther evaluation as a practicable alternative to the proposed project

because;

• Adequate storage capacity is not provided from the combination of storage sites; storage
capacities for each area are approximately 20 acres of pond on level ground,
approximately 110 acres of landfill in a ravine similar to "Ravine C" and 20 acres of
storageponds (Liter's Quarry); these storage capacitiesmeet 31% of the required storage
capacity.

• The small field on South River Terrace-1 is not suitable due to its close proximity to the
Wises Landing well field,

• The ravine on South River Terrace-1 would be expensive to develop and maintain by
crossing Barebone Creek with a pipe conveyor.

• Liter's Quarry area is not suitable for CCR storage because Barebone Creek flows into
the quarry and potential inherited liabilities associated with past mining practices.

5.4.4 South River Tcrrace-2 and South River Terracc-3 (Alternative 4C)

South River Terrace-2 (Figitre 2c, Site #8) was assessed for potential pond or landfill storage. The two

parcels (oneowner) southof Liter's Quarry and Wises LandhigRoad are bounded byBareboneCreekon

the east andsouthand by the OhioRiver to the west. On the east, BareboneCreekhas been straightened;

on the south it is unstable and migrating laterally at a rapid rate.

Access to the site via pipe conveyor transport may be feasible; it would require an above ground pipe

conveyor or open conveyor nrnning west of Wises Lauding. The approximate length of the pipe

conveyorwould be 1.75miles.

South River TerTace-3 (Figure 2c, Site #9) was assessed for pond or landfill storage. The seven

properties between Barebone and Middle Creek iticlude approximately 231 acres of level floodplain.

However, allowing for setbacks and berms the effective contaimnent area is limited by the narrow

configuration of the site. Extending the pipe conveyor or open conveyor would extend the total length

(I fi-om 1.75 to approximately 2.9 miles.
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Land use details for South River Teiraces 2 and 3 are presented in Figure 4a and 4b. An illustration of

the conceptual project areas on these terraces is presented in Figure 5a and 5b.

Alternative 4C was eliminated from further evaluation as a practicable alternative to the proposed project

because:

• Adequate storage capacity is not provided from the combination of storage sites. Storage
capacities for each area are approximately 45 acres within SouthTerrace-2 and 123 acres
within South Terrace-3. If developed as landfills or ponds, these two areas represent 90%
of required capacity.

• Multiple property acquisitions would be required to develop consolidated storage sites on
both terraces. Although Eminent Domain is available to LG&E in Kentuckj', it is
unlikely that disputes could be resolved within the required timeframe for development.

• Feasibility to constract a haul road or pipe conveyor within South River Terrace-2 is
limited due to significant fill and stabilization issues to elevate either option above the
existing floodplain. Use of the existing road through Wises Landing for any of these
transport options would require multiple property acquisitions.

• Long term stabilizationof Barebone Creek is infeasible so long as the stream flows into
the abandoned upstream quaiiy. During high water, bedload drops out in the abandoned
quaiiy, resulting in lilgh erosional flows in the stream where it passes between the
potential storage sites.

5.5 OFF-SITE ALTERNATIVES

Offsite storage alternatives assessed consist of landfills, former limestone quarries, sand and gravel pits,

and coal mines.

5.5.1 LG&E Owned CCR Storage (Alternatives 5A, 5B, 5C, 5D, 5E, 5F)

These altematives consist of the purchase and development of storage resources by LG&E on nearby

Ohio River terraces. Transport by barge from Trimble County Generating Station is feasible, but dry

transport would be required. Landfills would be prefened over ponds because this allows for twice the

net storage volume. Separate landfills for gypsum and CCR ash would be tecluiically feasible, but would

likely require extra costs and/or less total storage volume.

Volumes of CCR storage were estimated based on the net acreage of available terrain minus acreages

requiredfor setbacks and lift slopes. Other factors that couldaffect the cost or capacityof thesecandidate

sites, which were not evaluated at this preliminaiy screening level, include floodplain impacts and cultural

resources. Floodplain impacts would reduce tire feasibility of landfills on these terraces as illustrated in
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Figure 10. It is anticipated that required cultural resource surveys would identify significant cultural

features on these teiraces,

Nearby candidate sites include two terraces on the Indiana side and two terraces on the Kentucky side of

the Oliio River. \Vhile condenmation power is available in bothKentucky and Indiana, condemnation is

never a desirable action,

Oppoilunities noifii of these four terraces must compete with heavy commercial/industrial activity,

begiiuiing with the Clifty Creek power plant 12 miles upriver fi'om Trimble County Generating Station,

followed by the community of Madison, Indiana. Additional industry includes Nugent Sand, Dow

Cornhrg, Kentucky Utilities Ghent Generating Station, North Anerican Stainless, Celotex, and Gallatin

Steel.

Opportunities further south must compete with concentrated land uses extendmg upstream fi'om

Louisville, Potential terrace sites are currently being developed with activities related to mining,

commercial, industrial, and residentral/cornrnunily development.

LG&E's two power plants at Trimble Corrnty Generating Station and Ghent Generating Station, located

near the Ohio River McAlpine Pool, must compete for OCR storage or landfill space with the Clifty

Creekpowerplant and with Gallatin Steel. Further upstr eam, five coal-fired powerplants operate on the

Ohio River Markland Pool. Downstream from Louisville, four coal-fired power plants operate on the

Cannelton Pool. The loss of the main lock at Markland Dam for the foreseeable future reinforces the level

ofuncertainty attached to distant disposal alternatives,

5.5.1.1 Bethlehem Terrace Sites (Aternative 5A)

Tliis large floodplain terrace lies south of Trimble County Generating Station on the Indiana side. It

begins below the community of Betlilehem and extends for about 2.5 miles to the mouth of Camp Creek.

The terrace mcludes over 1,000 acres, but the central area is dominated by two large sand and gravel

nrining operations on the riverbanks anda largelimestone mineinland. Theonlycurrently available area

that could potentially result in consolidation and acquisition of sufficient space to develop landfill

capacity lies south of the sand and gr-avel operations and north of the Camp Creek area, at river mile

577.8, which is approximately 6.5 miles downstream of Trimble County Generating Station. At best, it

might be possible to consolidate up to 200 acres of landfill capacity in this area. Surface features (pre-
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development) forBethlehem Terrace areillustrated inFigui'e 6. Current land use ispresented inFigures

6a and 6b.

In the future, the limestone mine, which is inland and out of the floodplaiu, could become a feasible site

for disposal of COR afterthe mining activityis concluded, Feasibility assumes that theminesitecould be

maintained in a dewatered condition thatwould allow constiuction of clayandgeomembrane liners,

Alternative 5Awas eliminated from further evaluation as a practicable alternative to theproposed project

because:

• Adequate storage capacity is not provided from the available storage sites; the potential
storagecapacityfor property that may be currentlyavailableon BethlehemTerrace totals
approximately73% of needed capacity,

• Multiple property acquisitions would be required to develop a consolidated storage site,
Condemnation thi'ough Eminent Domainfor propertyownersnot willing to sell wouldbe
mostdifficultwithin the timeframefor development.

• Lifetime costs of CCR storage would escalate due to the need to constmct and permit a
barge off-loading facility and transfer system, the higher costs of barge transport
compared to an on-site pipe conveyor system and the costs of property acquisition
compared to property currently owned by LG&E,

• Potential storage capacity in the limestone mining site is not presently available to
develop. The mine is likely to operate formanymoreyearsand the abilityto evaluate its
feasibility for CCR storage would depend on the condition of the site after mining has
ended.

5.5.1,2 Lee Bottom (Alternative 5B)

The first tenace upstream of Trimble County Generating Station is Lee Bottom on the Indiana side

begiiming at river mile 568,0 and extending upriver to the mouth of Lee Creekat river mile 566,4. The

midpoint of the teiraceis about 4,1 miles upriver from Trimble County Generating Station, Land use is

agricultural, withonly a few residences on the teirace. Level terrain on the terracetotals about 340 acres,

but stream setback requkements (minimum 250 feet) reduces the effective storage footprint to less than

200 acres. Figure 7 illustrates the surface features for Lee bottom and current land use is presented in

Figures 7a and 7b.

Alternative 5B was eliminated from further evaluation as a practicable alternative to the proposed project

because:
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• Adequate storage capacity is not provided from the available land. The nairow
configuration of Lee Bottom and the need for stream setbacks reduces the available
storagecapacityfor a landfill to 54% of needed capacity.

0 Multiple land acquisitions on Lee Bottom (10 to 12 properties) are required. Use of
Eminent Domain by LG&E outside Kentucky would be most difficult witliin the
timeframefor development.

• Floodplain constraints will limit development capacity and / or increase development
costs.

• Lifetime costs of CCR storage would escalate due to the need to constmct and permit a
barge off-loading facility and transfer system, the higher costs of barge transport
compared to an on-site pipe conveyor and the costs of property acquisitioncompared to
property currently owned by LG&E,

5.5.1.3 Spring Creek Terrace (Alternative 5C)

The next upstreamterrace lies on the Kentuckyside north of SpringCreek at rivermile 566,0 and extends

to southof Gilmore Creek at rivermile 564.4. Themidpoint of the terrace is about 6.1 miles upriver from

TrimbleCounty Generating Station. Acquisition of 12 or 15 properties would provideapproximately 320

acres of level property. A preliminary measurement suggests that about 220 acres of landfill capacity

could be developed on this site.

Aerialphotogr'aphy shows landuse to be agricultural and rural residential. Thereis no local municipality.

Thereareapproximately 10 to 12property parcels that would requheacquisition for storage development.

Surface features for SpringCreek are illustrated in Figure 8. Curtent land use is presented in Figures 8a

and 8b.

Alternative 5Cwas eliminated firom furfher evaluation as a practicable alternative to theproposed project

because:

• Adequate storage capacity is rrotprovided from the available land, The narrow
configuration of the terrace and theneedfor stream setbacks reduces theavailable storage
capacity to approximately 92% of needed capacity.

• Multiple land acquisitions(10 to 12 properties) are required. Although EminentDomain
is available to LG&E in Kenluckj', it is unlikely that disputes could be resolved within
the required timeft'arnefor development.

• Floodplain constraints will limit development capacity and/orincrease development
costs.

• Lifetime costs of CCRstorage would escalate due to the need to construct and permit a
barge off-loading facility and transfer system, the higher costs of barge transport
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compared to an on-site pipe conveyor and the costs of property acquisition compared to
property euirently owned by LG&E.

5.5.1.4 Cooper's Bottom (Alternative 5D)

Tiiis teirace is on the Kentucky side approximately 10.0 miles upriver from Trimble County Generating

Station and directly across fiom the Clifty Creek power plant site. It lies between Cooper Creek at mile

562.0 and Page Creek at mile 559.7. Acquisition of all properties on level terrain would provide

approximately 395 acres of landfill storage. Although tliis area is larger than Lee Bottom or Spring

Creek, streams and a road occupy the center of the terrace. These features would reduce the potential

acreage for development. Surface features are illustrated in Figure 9. Current land use is presented in

Figures 9a and 9b.

Alternative 5D was eliminated from further evaluation as a practicable alternative to the proposed project

because:

• Multiple land acquisitions are required. Although Eminent Dojnain is available to LG&E
hi Kentucky, it is unlikely that disputes could be resolved within the required tiraefranie
for development.

• Floodplain constraints will increase development costs.

• Lifetime costs of CCR storage would escalate due to the need to constract and permit a
barge off-loading facility and transfer system, the higher costs of barge transport
compared to an on-site pipe conveyor and the costs of property acquisition compared to
property currently owned by LG&E.

5.5.1.5 Other Barge Accessible Opportunities on the Ohio River (Alternative 5E)

The feasibility of transporting CCR over long distances to barge accessible facilities elsewhere on the

Ohio River was assessed under this alternative. Opportunities to acquire and develop a suitable terrace

upstream or downstream of McAlpine Pool are reduced by competition for landfill space from other

power plants and coal burning industries. Riverfront development fi'om other mdustries, mining, barge

temiinals, and urban development further reduces the oppoifunity to find a suitable site.

Upstream of McAlpine, the City of Cincinnati, Ohio is situated on the middle of Markland Pool, which is

ojie of the most heavily developed pools on the Ohio River. In addition to five coal fired power plants.
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numerous industries, terminals and mining operations occupy riverfront properties. The probability of

fmding suitable land for development of CCR storage on tliis poolis verylow.

Tire downstream half of McAlpine Pool and upper portion of Cannelton Pool are dominated by the City

of Louisville, Kentucky. This reacii of Industrialized riverfront is not likely to provide any suitable

location for development of a CCR landfill. Farther downstream the landscape is more rural and the

potential to locate a potentially feasible site mayimprove, although thereare four coal-fired power plants

on CamieltonPool that would compete for such a facility.

Moving CCR materials through Ohio River locks either upstream or downstream from the Trimble

County Generating Station Is problematic due to outages on the locks from maintenance. Selecting any

site outside of the McAlpine pool is not consideredprudent,

Alternative 5Ewas eliminated from further evaluation as a practicable alternative to theproposed project

because:

There is not adequate time to locate, evaluate, acquire, permit and develop a CCR storage
facility that meets the capacity needs of Trimble County Generating Station witlhn the
next few years,

Liability concerns would increase; adding a lock passage and additional distance to CCR
transport would increase the risk of spills.

Similar patterns of residential occupation and agricultural economies would be
encountered on any terrace not occupied by mining, Industry oi' other competing uses,
Multiple land acquisitions are required and owner resistance would be expected. Use of
Eminent Domain by LG&E outside of Kentucky would be most difficult within the
tuneframe for development.

Similar impacts to streams, wetlands, floodplain habitats and cultural resources would be
expected on any candidate terrace. Impacts due to air emissions from fuel burning would
Increase in proportion to distance traveled.

Adding a lock passage and additional distance to CCR transport would increase the
probability of ser-vlce interruptions durmg flood or drought events or lock repair on the
Ohio River.

Lifetime costs of CCR storage would escalate due to the need to construct and pennit a
bai'ge off-loading facility and transfer system, the highercosts of bargetransport, and the
costs of property acquisitioncompared to propertycurientlyowned by LG&E.

5-13



SECTION 404ALTERNATIVES ANALYSIS-Coal Combustion Residttah Storage Project
rnCTEC Project No. 3143-06-0788.39

March 2012

5.5.1.6 Ghent Station Landfill (Alternative5F)

This alternative consists of evalnating LG&E's Ghent Plant as a landfill source. The Ghent plant is

nearing the end of available CCR storage and is developing additional capacity. Long tenn plans for

operation of existing facilities at this site require an additional 25 years of CCR storage capacity. The

Client plant is located on the Ohio River at inile point 535, wliich is 37 miles upriver from Trimble

County Generating Station. This facility was able to acquire just enough capacity in the vicinity of the

plant to meet its minimum criteria of 25 years storage capacity. There is no additional storage potential

that could be developed at the Ghent site for use by Trimble County Generating Station. Further, the

Ghent Generating Station does not have sufficient mooring cell capacity to add a CCRunloading facility.

Therefore, alternative 5F was eliminated from further evaluation as a practicable alternative to the

proposed project.

5.5.2 Options Not Owned by LGifeE (Alternatives 6A, 6B, 6C, 6D, 6E)

5.5.2.1 CCRLandfills Developed byOthers (Alternative 6A)

Thisalternative includes seeking a contract witha CCR landfill operated byanother entity. In contrast to

a fully contained landfill thataccepts Municipal Solid Waste, a CCR iandfiii would be required to handle

special waste dedicated to disposal of utility product.

Alternative 6A was eliminated fi'om further evaluation due to the required track transportation for the

large volume of CCR materials. Further, LG&E does not maintain control of the CCR nraterials for the

life of the materials, whicir ereates significant risk to LG&E. Also, no facility is available within a 50-

miieradius of theTrimble County Generating Station witliin the timefi'ame of theproject.

5.5.2.2 Sand and Gravel Quarries (Alternative 6B)

Sand and gravel quarries are located both upriver and dowmiver of the Trimble County Generating

Station. These potential storage areas wereinitially investigated for storage of CCR, but eliminated fi'om

further consideration due to the need to procure the land, obtain the necessary permits and the cost

associated with transporting the products to the quarry sites. Othersignificant disadvantages of thesesites

are the possibility of flooding, their small size and a high groundwater table. Additionally, EPA has
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indicated the use of CCR to fill qiiames poses many potential risks and generally advises that such

practices should be avoided.

Further investigation of Sand and Gravel quarries reaffmns the extent of their limited feasibility as CCR

storage locations. Of major concernis the complexity of converting rained out pits to CCR storagewith

clay liners and geomembrane and thedifficulty of maintaining a bairier/lining system against the pressure

of ground and/or surface water. Some pits are open to the Ohio River while many others are constracted

at very low elevations. These would likely requhe dikingor containment berms to preventfloodingof the

storage site. In some cases it couldbe necessary to backfill the quarry up to the poirrt where pond liners

were above the level of groundwater,

Purchase of some sites could potentially cause LG&E to inherit liability related to umesolved (or

undiscovered) past infractions or commitments to future closure and mitigation obligations from site

impacts. Use of the site for CCR storage would forego the usual opportunities to convert closed sites to

recreational or habitat applications.

Finally, for all the effort required to develop suchsites, one acquires only limited capacity for storage of

CCRs. Excavated pits are typically 20 to 30 acres, although there may be clusters of several pits at a

given location.

Alternative 6B was eliminated from further evaluation as a practicable alternative to the proposed project

because;

• Sand and gravel quany features provide irrsufficient volume capacity for storage

Implementation would be teehnically complex and could introduce unanticipated
liabilities

Flooding risks affect liability, feasibility and capacity issues

Costs and impacts related to transpoifation would increase; deliveryof CCR to small pits
at multiple locations could require track transport

5.5.2.3 Limestone Aggregate Quarry (Alternative 6C)

This alternative assessed 1) placement of CCR in an aggregate quarry owned by Mulzer Crusiied Stone

along the Olrio River and 2) the availability of other quarries in the region,
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Alternative 6C was eliminated from further evaluation as a practicable alternative to the proposed project

because:

• Insufficient volume capacity for storage is available at the Mulzer facility without
hindering the existing quarry operation.

• No mined-out areas are cuirently available or capable of becoming available in the near
future at the Mulzer facility.

• No other quarries are available witliin a 50-inile radius of the Trimble County
Generating Station,

• EPA's concerns with filling former sand and gravel pits with OCR

5.5.2.4 Coal Mines (Alternative 6D)

Tills alternative assessed CCR storage at coal mining sites. CCR storage at coal mining sites in Kentucky

is cuirently under regulatoiy review by the Office of Surface Mining. However, the closest mining

operation that could accept CCR is 160 miles, located in Muhlenberg County. This would require a

multi-modal transportation system using barge, rail and tiuck to deliver CCR to the mining region and

would not be feasible. Therefore, alternative 6D was elhninated from furtherevaluationas a practicable

alternative to the proposed project.

5.5.2.5 Existing Landfills (Alternative 6E)

The Valley View landfill in Trimble County was contacted to investigate the feasibility for storage of

CCR to area landfills. This facility is designed and permitted to receive Municipal Solid Waste (MSW)

and would be able to accept CCR for storage.

Several factors may influence the near and long term capacity that such a landfill could provide. The

immediately availablecapacitymay be limited to an increment over day to day use by existingcustomers.

Near teim expansion of capacity to accommodate 2,500 CY per day of CCR would involve accelerated

expansion of operations and would shorten the life span of the facility as presently permitted. The daily

quantity that LG&E could bring to such a facility may be limited if existing MSW customers have

contracts protecting theh access to available capacity.

The presence of an existing landfill appears to be feasible because of an area already developed and in use

as a storage resource. However, over the long term, the quantities of CCR from Trimble County

Generating Station would require a substantial and rapid expansion of landfill capacity. Such expansion
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coxild occur on-site or at a new facility for MSW customers so as to make more space available for the

CCR. Tiiis would have the effect of moving the burden of siting and permitting responsibilities away

from LG&E and to the local coimnunity, Landfilling CCR would require landfill expansion and

ultimately result in an approximately equivalent footprint, with comparable socio-economic, cultural/

archaeological and enviromnental impacts.

Transport of CCR to this facility would require tiucking on public roads. LG&E presently tmcks about

273,300 CY of its annual CCR for delivery to beneficial reuse customers, For both Units 1 and 2, tiuck

hauling of CCR would increase by over 300% to an amiual volume of 910,000 CY. The amount of CCR

materials to be transpoited by track is 910,000 CY per year. This is equivalent to 2,500 CY per day

round-the-clock, 365 days per year, For tri-axle dump tracks with a typical capacity of 27 CY, this is 93

tracks per day or 4 loads per hour (once every 15 minutes) around-the-clock. Accounting for tracks

returning empty, either a fuil truck or empty track will pass a given point on the transport route every 7,5

minutes round-the-clock, 365 days per year. These traffic loads would contribute to overcrowding and

accelerated degradation of local roads, an emissions from track fuel and CCR dust, noise impacts, traffic

safety issues and the potential for CCR spills with localized air and water impacts.

This option also introduces the worst case scenario regarding LG&E's desire to avoid exposure to liability

issues by transfening CCR storage to a separate entity, LG&E recognizes that contracting with an off-

site facility would not provide the cost control, liability control, or guaranteed availability of capacity that

is associated with developing the resources already owned by the utility. Liability control is a critical

issue. At a contracted site, LG&E would still be liable for its CCRs, but would relinquish control of CCR

storage. In addition, LG&E would have no control over wastes delivered to the site by other customers of

the facility.

Alternative 6E is non-preferred as a practicable alternative to the proposed project because:

• Adequate storage capacity is not assured. LG&E would have no control over the costs
and ongoing availability of storage capacity.

• Liability is unacceptable. CCR would be mixed with MSW from other sources. LG&E
would be liable for its CCRs, but would lose control over CCR storage,

• Landfill expansion would require properly acquisition, relocation of residents and loss of
agriculture or other productive use on acquired parcels. Socio-economic impacts of
tracking would include noise, dust, traffic congestion and safet)' issues for residents near'
the landfill, residents along the track route, and other users of the route,
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• Bnvii'Oiimental impacts related to ti-uckiag include air emissions from truck fuel and CCE.
dust and the potential for CCR spills with localized air and water impacts,

• Additional tracking impacts include public relation issues with large volume of truck
traffic and accelerated degradation of local roads.

• Lifetime costs of CCR storage would escalate due to the cost of tipping fees and direct
costs of truck hauling, Compared to an alternative owned by LG&E, there is no
protection against unanticipated future cost increases,

5.6 PREFERRED ALTERNATIVE (3D)

Storage of CCR in Ravine B is the preferred alternative. Under the evaluation criteria employed by the

precedinganalyses, no other alternative meets a standard of practicability for the needs of Trimble County

Generating Station, Additional discussion ofthe Preferred Alternative 3D is presented in Section 6.
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6.0 DISCUSSION OF PREFERRED ALTERNATIVE

This sectionpresents an evalnation ofPreferred Alternative 3D for coal combustion residuals storage.

6.1 PREFERRED ALTERNATIVE - ON-SITE STORAGE: RA^'INE B

The Prefeiied Alternative involves the storage of COR material in Ravine B, This alternative meets the

long terjn storage needs of Trimble County Generating Station, can be implemented with minimal risk

and liability, involves the least amount of socio-economic nnpacts, utilizes the preferred mode of pipe

conveyor transport, was previously permitted as COR landfill, and provides the most cost effective

solution to the customers ofLG&E.

6.1.1 Adequate Storage Capacity

Development of a landfill within Ravine B will provide capacity for the 38-year CCR production of

34,600,000 CY. This alternative incorporates ongoing beneficial reuse of CCR as a fust priority.

Maintaining reserve capacity in the BAP will contribute to uninterrupted continuation of power

'( generation whenever access to theRavine B is unavailable.

6.1.2 Implementation

LG&E owns Ravine B and has developed a storage design plan and a mitigation plan. Most important,

this alternative can be developed and placed into operation within the window of remaining storage

capacity,

Constructionof a landfill in Ravine B with combined clay and geomembrane liners is technically feasible

as confirmed by a series of 38 borings and 22 test pits indicating an adequate supply of soil suitable for

use as structural fill or clay liner-.

The Prefei'red Alternative provides the cost control, liability control and guaranteed availability of

capacity that is associated with developing the resources already owned by the utility.

V
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6.1.3 Socio-economic Effects

Ravine B was acquii'ed in conjunction with the original assembly of Trimble County Generating Station

property in the 1980's. At the same time, LG&E also obtained the necessary permits to landfill COR in

Ravines A and B, including Division of Waste Management (DWM) pennit 112-00003, These pennits

have been maintained, since being granted in the early 1980's. Development of Ravine B for its intended

puipose is expected to have minimal impact on the population, present or future land-use patterns or

traffic movement near the site. No residents will be displaced and no fanns or other economic activities

are impacted. Positive economic impacts are expected from continued local employment though

construction activities and expenditures and power generation expansion at the Trimble Plant. Aesthetic

impacts may include viewshed changes, noise and dust. An Ai'ea of Potential Effects (APE) study will

assess potential viewshed impacts in conjunction with Iiistoric structures in the area. A contoured buffer

zone with tree plantmgs will minimize aesthetic impacts.

6.1.4 Proximity

Close proximity of the Trimble Plant to Ravine B allows for the use of an enclosed pipe conveyor system.

Pipe conveyor delivery of OCR to Ravine B over a maximum distance of approximately two miles is

techrically feasible, minimizes ah and water emissions by isolating COR during transport and minimizes

spill risks. It is considered the best environmental transport method, most reliable, energy efficient and

cost-effective option compared to alternate modes of transportation includinghydroveyors, barge loading,

tiucking, and pneumatic transport. Any altemative that reduces the distance travelled increases the

reliability and potential impact of the action.

6.1.5 Transport

The enclosed pipe conveyor system is the most secure and reliable material handlhig option available.

The ability to use this mode of transport minimizes potential environmental and socio-economic effects of

transportation, improves risk management and reduces costs. An enclosed pipe conveyor will transport

COR ash and synthetic gypsum to the material iiandling terminus into separate piles. To move the COR

to the landfill face, either a short shuttle conveyor will be used or front-end loaders will load the

articulating trucks for the short distance. An access road to the landfill will be constructed at KY 1838

near the noilheast corner of the bottom ash pond, traversing to the east parallel to Wentworth Road.
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6,1.6 Risk and Liability

The prefeiTed alternative fully meets tlie risk and liability criteria for LG&E, Ravine B is feasible for the

oonstmction of a landfill with clay and geomembrane liners that will reliably store the CCR with minimal

risk of escape to air or water resources. Close proximity to Ravine B minimizes ti'ansport risks and

allows for use of the most secure and reliable material handling option available. LG&E is able to

maintain full ownersliip and dhect quality control over all aspects of CCR storage and will continuesuch

control into the foreseeable fiiture.

6.1.7 Cost

The Preferred Alternative fulfills the responsibilityof a publiclyregulated utility by the KentuckyPublic

Service Commissionto provide the least cost alternative to LG&B rate payers.

6.1.8 Euvlroiimeutnl Effects

6.1.8.1 Soil

Gradmg and excavation operations for the constraction of the landfill would cause soil disturbance of

approximately 547 acres, which could increase the potential for erosion and soil runoff. However,

engineering controls and best management practices such as revegetation and silt fences would minimize

the potential impacts to soil and surface water. Upon completion of constraction activities, all disturbed

areas would be regraded and revegetated and erosion rates would return to current levels.

6.1.8.2 Water Qualify and Hydrology

The filling of the upper reach of Ravine B will result in permanent loss ofwater quality functions such as

aquatic habitat and assimilativecapacity.

Engineering controls and best management practices employed durmg excavation and constraction

activities would limit impacts to local drainage areas, Constraction of the landfill would not substantially

change local hydrologic conditions and a sediment basin would minimize impacts to stonnwater. The

leachate collection system of the landfill will direct leachate into a leachate treatment pond. Erosion
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control measures such as silt fences would be applied during constiuction of the landfill. These measures

will prevent erosion and sediment movement in drainage ways and other surface waters.

6.1.8.3 Air Quality

Excavation activities could result in minor increases in fugitive dust emissions, wliich would be

minimized through engineering controls and best management practices (e.g., dust suppressants and

revegetation). Tmcking distances from the material handling termini to the landfill would be a short

distance to minimize dust contribution. Tiucking, spreading, and covering with soil will generate dust

from the ash products. Engineering measures may include spraying the material. A pipe conveyor will be

used to transport the CCR from the Trimble County Generating Station to the landfill. It has the least air

quality impact of any other transport system due to elimination of fugitive dust. It is anticipated that a

modification to the existhig air permit may be required to address long term operational standards.

6.1.8.4 Noise Levels

Noise levels durmg the constniction and operation of the landfill would be typical of any industrial

setting. Impacts to nearby residents will be minimized due to the buffer zones, development of berms,

and the preseiwationofexisting trees to the extent possible.

6.1.8.5 Biotic Resources

Impacts to Indiana bat habitat associatedwith the Preferred Alternativewill occur. Approximately 372

acres of upland forest will be pennanently impacted from construction of the landfill. This includes

constiuction of the access road from KY 1838 near the northeast corner of the bottom ash pond,

traversing to the east parallel to Wentworth Road. Impacts to hidiana bat habitat from landfill activities in

support of the preferred alternative will be mitigated in accordance with the existing Memorandum of

Agreement between LG&E and the USFWS. Section 7 consultation with USFWS is being addressed

through tlie preparation of a Biological Assessment to present an effects analysis of potential impacts to

threatened and endangered species.

The proposed landfill area in Ravme B was surveyed for the presence/absence of tlueatened and

endangered species such as hidiana and gray bats, lunning buffalo clover, and several species of

endangered mussels (Attachments B-1, 6-2, C). Coordination with state agencies resulted in no records
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of endangered mussel species found witliin the vicinity of the project area and the closest records were

found in tlie Ohio River. A suiwey for the presence of mnning buffalo clover was perfoi'ined during the

flowering season in Ravines A and B in May of 2007, and no presence of the species was documented.

The U.S. Fish and Wildlife Service (USFWS) concurred with tliis finding in correspondence dated

October 29, 2007. It appears that this project will not adversely affect lunning buffalo clover or

endangered mussel populations.

An Indiana bat mist net and acoustical survey ofRavines A and B was conducted in June and July, 2007.

Seventeen bats of tlnee species were captured during the suiwey. The mist net survey did not result in the

capture of any Indiana (Myotis sodalis) or gray (Myotis gfisesceiis) bats. Additionally, tlie concurrent

acoustical suiwey did not record any potential Indiana bat calls. A Phase I Habitat Assessment of

Ravines A and B was conducted on Januaiy 14 and 15, 2008. None of these evaluated features were

found to contain Indiana or gray bats or provide suitable winter habitat for Indiana bats or summer/winter

habitat foi' gi'ay bats.

A mist net and acoustical sun'ey of the Corn Creek mitigation corridor was performed in 2009 in areas

where tree clearing would be necessaiy to implement the stream restoration project, Durhig the mist net

suLwey, 22 individuals of five bat species were captured including two federally endangered bat species:

one juvenile female hidiana bat and tlnee gray bats resulting in a "known maternity suimner colony"

designation for the hidiana bat in Trimble County. None of the acoustical recordings were identified as

potential Indiana bat calls using the standard call filters, provided by USFWS and the Kentucky

Department ofFish and Wildlife resources (KDFWR).

Based on the lack of impacts to roosting habitat for the gray bat and the limited impacts to foraging

habitat thieugh the use of erosion control measures, modified construction methods, and revegetation

efforts, it appears that this project will not advemely affect the gray bat.

A more extensive acoustical suiwey was performed in June and July of 2010 to provide a better

perspective on the capture of the juvenile female Indiana bat and re-evaluation of the "known maternity

summer habitat" designation. The survey resulted in no hidiana bat calls recorded witliin the tlnee suiwey

circles in Kentucky and Indiana suggesting that hidiana bats may not be using the suiwey area for summer

maternity roosts, and supported the theoi'y that the captured juvenile female hidiana bat was a transient

and not part of a maternity colony. The USFWS concurred with this finding in a letter dated Januaiy 31,
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2011, and reduced the "known jnaternity summer colony" designation to a "known non-maternity"

designation.

A third-party consultant performed a tiiorough examination of Ravine B in December 2011 to identify-

any karst features that might be interpreted as caves warranting protection under the Kentucky Cave

Protection Act. A total of six features were identified for further investigation and biological assessment.

The report (Attaclmient G-1) indicated noneof the features met thestatute requirements of a cave, nor the

presence of any cave dependant life forms.

6.1.8.6 Cultural Resources

The National Historic Preseivation Act (36 CFR 800, Section 106) requues Federal agencies to protect

properties on or eligible for inclusion on the National Register of Historic Places. This list includes

undiscovered resources, districts, sites, buildings, structures, or objects that may be eligible for inclusion

on the National Register.

An assessment of archaeological resources within the propeify was achieved tlu'ough a pedestrian survey

augmented with screened shovel probes. The effort concentrated on landfoims such as benches and

streamterraces considered to be highprobability areas for recovering evidence of pasthumanactivities in

excess of fifty years of age. The suivey consisted of 700 acres of steep slope, 400 acres of wooded

uplands, stream beds and flood plain, and 197 acres of cultivated uplands. Cultural resources identified

have been inventoried and impacts to cultural resources have been coordinated with the Kentucky

Heritage Council.

An archaeological assessment was performed in September 2011 on a feature commonly known as "lime

cave" or "Wentworth Cave." The assessment concluded that this feature did not meet the requirements to

be eligiblefor inclusion in the NationalRegister of Historic Places (Attachment G-2).

6.1.8.7 Waters of the U.S. and Floodplains

Additional field assessments were conducted in 2011 to identify project impacts to waters of the U.S.

resulting from a refinement ofproject boundaries to minimizethose impacts.

A waters of the U.S. delineation and assessment (Appendix III, Attachment G-3) was performed on the

PreferredAlternative proposed landfill area. This assessment identified unavoidable adverse impacts to
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stiearns, wetlands and ponds. Asummary of the impacts to jurlsdictional waters includel approximately
39,939 linear feet ofephemeral streams; 14,722 linear feet of intermittent streams; 1.14 acres ofwetlands

and 0,27 acres ofponds. Impacts to jurlsdictional waters will be appropriately mitigated inaccordance

with theSection 404(b)(1) guidelines.

A watershed-scale mitigation plan has been prepared to incoiporate stream restoration, wetland

constiuction and enhancement and riparian corridor preservation (Appendix 11). Within the Com Creek

Wateished, approximately 29,722 linear feet ofstream is available for mitigation along with constructing
and enhanchig 33 acres of wetlands. The goals of the mitigation plan are to improve aquatic and
terrestrial habitat complexity, water quality, nutrient cycling, and sediment transpoi-t. The overall goal is
to define the maximum impact that can occur to the resource, develop a mitigation plan that is
commensurate with those impacts, and the overall result is an improvement of water quality for this

watershed.

Impacts to the floodplain of Ravine B associated with construction activities of the landfill will be

addressed in consultation with the Trimble County Floodplain Coordinator.

6.2 SELECTION OF THE PREFERRED ALTERNATIVE

On-Site Storage: Ravine B (Alternative 3D) is the Preferred Alternative because it provides assured
storage capacity for the 38-year CCR production and provides cost and liability control. On the basis of

currently available information, the preferred alternative provides the best balance oftr'ade-offs among the
alternatives with respect to the evaluation criteria.
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FIGURE 6a: LAND USE

BETHLEHEM TERRACE NORTH

FIGURE 6b: LAND USE
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FIGURE 7a; LAND USE

LEE BOTTOM NORTH

FIGURE 7b: LAND USE

LEE BOTTOM SOUTH
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FIGURE 8a: LAND USE
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FIGURE Sb; LAND USE

SPRING CREEKSOUTH

CHECKED BY: CAS PREPARED BY: DTK

PROJECT NO. 3143-06-0788

N

1 1



f-V^l.Tv n:/,t, ..
V '̂,^

j^^iij?.- &im
" iric^htK

,a^

f ^

y MMk

>-'.'f/i'«*jr^;V,.,Vi*.
fTmaaaW-.vaa,^Jtj;«c.arC<a h«o1tC >>'';COT-.rat {»0>J)

HGURE 9: COOPER BOTTOM

SURFACE FEATURES

SOURCE: Kentucky Geological Sun/ey, University of Kentucky, KGS GeoPortai
AVAILABLE ONLINE AT:

httpr/Agsmap.uky.edu/website/KGSGeoPortal/KGSGeoPortal.asp
JANUARY2009

CHECKED BY: CAS PREPARED BY: DTK

PROJECT NO. 3143-06-0)788

^J.Cfirro

"; •—

- x-w ^ ''

it: f!~^ V,, j i,^li:Jl,,_; • I I.'- '̂̂ ^-as.•Mi4a^&'--->- •° '̂4<y '̂ -•'

N



i

SOURCE: Kentucky Geological Survey, University of Kentucky, KGS GeoPortal
AVAILABLE ONLINE AT:

http://kgsmap,uky.edu/webslte/KGSGeoPortal/KGSGeoPortal.asp
JANUARY 2009

FIGURE 9a: LAND USE

COOPER BOTTOM NORTH

FIGURE 9b; LAND USE

COOPER BOTTOM SOUTH
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FIGURE 10: FLOOD ZONES FOR 100-YEAR STORM EVENT
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County CCR •
1
p Accrual Basis, SMiUions

Authority/ECR Comparison

Total

Projection
BAP/GSR 5^5
Landfill Phase I/Fines &. Transport $2iO
Landfill Phase II, III, &. IV $186
Holcim ^
Total $436

I
f

MTP Comparison

Current

Authority

$30

$73

$0

M
$110

2011 MTP

BAP/GSP

Landfill Phase I

Fines & Transport
Landfill Phase II, III,
Holcim

Total 2011 MTP

Pre-2011 2011 2012 2013

WA

i
\i '̂

$

I

Close & Cap

2012 MTP

BAP/GSP

Landfill Phase I

Fines & Transport
Landfill Phase II, III, Close & Cap
Holcim

Total 2012 MTP

Variance to 2011 MTP
BAP/GSP

Landfill Phase I

Fines & Transport
Landfill Phase II, III, Close & Cap
Holcim

Total Variance to 2011 MTP

Key Messages

$25

$3

$o

$0

SI
$29

$21

$2

$0

$0

SI
$24

$4

$1

($0)
$0

so
$5

$2

$37

$0

$0

sz
$45

$9

$4

$3

$0

S2
$19

($8)
$32

(S3)
$0

$5

$26

$0

$17

$71

$0

$0

$89

$0

$46

$37

$0

$8

$92

$0

($29)
$34

$0

($8)

($3)

$0

$o

$0

$0

$0

$0

$0

$20

$58

$0

$0

$78

$0

($20)
($58)
$0

$0

($78)

ECR Variance to Variance to
Filina Authority ECR Filina
$25 $0 ($5)
$73 ($137) ($137)
$0 ($186) ($186)
28 ($3) ($3)

$106 ($326) ($331)

Post
2014 2015 2016 2016 Total

$0 $o $0 $0 $26
$0 $0 $0 $0 $57
$0 $0 $0 $0 $71
$0 $0 $0 $230 $230
so $0 $0 $0 $8
$0 $0 $0 $230 $393

$0 $0 $0 $0 $30
$10 $0 $0 $0 $84
$28 $0 $0 $0 $126
$0 $0 $0 $186 $186
$0 $0 $0 $0 $11

$37 $0 $0 $186 $436

$0 $0 $0 $0 ($3)
($10) ($0) ($0) $0 ($27)
($28) $0 $0 $0 ($55)
$0 $0 $0 $44 $44
$0 $0 so M ($3)

($37) ($0) ($0) $44 ($43)

|| • All numbers are net ofIMPA/IMEA reimbursemenL
1 assumption the landfill and transportand treatment will be operational
i lonce 7® EC Eiling is due refined engineering on the Transport System, howeyerf}; ^ design will not be complete until late 2011.• The 2012 MTP is based on 50% completion of the Landfill Detailed Design.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 4

ATLANTA FEDERAL CENTERl^..j, 61 FORSYTH STREET
\ ATLANTA, GEORGIA 30303-8960

ufR 2 5 2012

Colonel Luke T. Leonard

District Engineer
Louisville District Corps of Engineers
Attn: Kimberley J. Simpson
CELRL-OP-FS, Room 752

P.O. Box 59

Louisville, Kentucky 40201-0059

Subject: Louisville Gas & Electric Company (LG&E)
Coal Combustion Residuals Landfill,TrimbleCounty, Kentucky
LRL-2010-711

Dear Colonel Leonard:

The U.S. Environmental ProtectionAgency, Region 4, has completed a preliminary review of the above
referenced project Although this project was announced on public notice from the U.S. Army Corps of
Engineers (Corps), Louisville District on October 26, 2011, theapplicant immediately beganrevising his
permitapplication andopinedthata completely revised application would be forthcoming. On
December 8, 2011, the applicant hosted an interagency meeting and site visit at the LG&ETrimble
County Generating Station. Subsequently andbased at leastin parton feedback provided to the
company from the state andfederal agencies present at that meeting, LG&E submitted a completely
revised CWA Section 404 permit application to the Corps' Louisville District in March 2012. On March
29, 2012, Ms. Kimberley Simpsonand Ms. LeeAnne Devino of yourstaff officially extended the
comment period for this project toApril 30,2012, and further clarified that all comments submitted by
the EPA before that date would be accepted by the Corps and considered fully in accordance with the
1992 Clean Water Act Section 404<q) Memorandum of Agreement between the EPA and the
Department of the Army.

The EPA's review of this project has been informed by the above referenced site meeting on December
S. 2011, the March 2012 revisedCWA 404 permit application andall attendant reports, as well as
additional data, mapsand other informationprovided by the pennit applicant on numerous dates
throughout the tirst week of April 2012. The EPA is especially appreciative of the applicant's diligent
response to the manyqueries tor additional information and clarification duringour review.

The proposed project is a 218-acre landfill designed toaccommodate coal combustion residual (CCR)
raatenai from theexisting.LG&E Trimble County Generating Station tor the next38 years. The
proposed landfill and itsappurtenant structures and operation will result indirect impacts to 54,661
linear feet ofstream, 1.14 acres of wetland and 0.27 acres ofponds. All of these proposed impacts to
jurisdictionai waters of the U.S. will occur ina watershed drained byan unnamed tributary to Cora
Creek that has been documented ashaving excellent water quality and a diverse biological community,
as evidenced by an "excellent" Macroinvertebrate Bioassessment Index (MBI) rating. Sampling

Intamal Address (URL) • http://vvww.epa.gov
n»cycl«d/H»cyc(»bla »Prinlsawin Vsgeiabia Oil Pasad mKt on RacydadPapar (MInlmuin Postconsudier)





conducted by LG&E's consultants (Mactec 2007) documented that conditions in the stream^ proposed to
be impacted by the construction ofthe CCR landfill were in fact better (i.e. higher scoring on the MB!)
than conditions documented in a stream lying immediately to the north that is designated by the
Commonwealth of Kentucky asanExceptional Water of the Commonwealth and anOutstanding State
Resource Water.That stream is also included in the state's biolo^cal reference reach network.

Information available to the EPA suggests that the aquatic resources proposed to be impacted asa result
of this project may be among the hi^est quality headwater stream resources in this region of the
Conunonwealth. Headwater streams provide numerous physical, chemical and biological functions that
direcdy affect the physical, chemical and biological integrity ofdownstream waters. The functions of
headwater streams include providing hydrologic retention capacity that reduces downstream flooding
and augments basetlow; sediment retention; temperature regulation; uptake, transformation and
retentionof nutrients and contaminants; organicmatterprocessing andexport to supportdownstream
food webs; and contnbutions to the biological integrity ofriver networks via provision ofspawning and
nursery habitats and niche habitat for unique and threatened species. High gradient headwater streams
such as those proposed to be impacted by this project are characterized by riffle and pool complexes that
are considered special aquatic sites in40 CFR §230.45 due to their special ecological characteristics that
are generally recognized as significantly influencing orpositively contributing to the general overall
environmental health or vitality of theentire ecosystem of a region (40CFR §230.3(q-1)).

For reasonsoutlined below, the EPAdoes not believe that the applicanthas undertaken a proper
alternatives analysis required under the Clean Water Act Section 404{b)( I) Guidelines inorder to justify
the proposed alternative as the least environmentally damaging practicable alternative.

•Vlternatives Analysis - 40 CFTl ^230.10(»1

The Clean Water Act Section 404(bX I) Guidelines, at 40 CFR §230.10(a), provide thatno discharge of
dredged orfill material shall bepermitted if there is a practicable alternative to the proposed discharge
that would have lessadverse impact on theaquatic ecosystem, so long asthe alternative does not have
other significant adverse environmental consequences. The Guidelines consider analternative
practicable ifit is capable ofbeing done after taking into consideration cost, existing technology and
logistics in light of the overall project purpose.

The applicant's alternatives analysis included as Appendix 1oftheir CWA 404 permit application bases
ihe evaluation of potential alternatives on a need to dispose of910,000 cubic yards ofCCR material
.uinuaily throughout the anticipated 38-year lifetime of the facility's two power generating units
pMactec. rev. 2012). Many of the alternatives tor CCR waste disposal considered, but eliminated firom
fiinher consideration by LG&E were rejected due to theinability of those alternatives to accommodate
•he total 910,000 annual cubic yards of material. However, based oninformation provided by LG&E,
:he EPA believes that it will likely be unnecessary to dispose of this volume of CCR, andconsequently,
the applicant's alternatives analysis does not comply with the requirements ofthe Guidelines (40 CFR
§230.12).

nie total volume of CCRmaterial generated at theTrimble County Generating Station is actually
comprised offive different waste streams. As illustrated in Table 1, over 90-percent ofthis material
consists of tly ash and synthetic gypsum. In its alternatives analysis, LG&E indicates that approximately
11-percent ofthe annual fly ash and bottom ash produced at the facility and approximately 93-percent of





synthetic gypsum is adaptiveiyreused. On December 8, 2011, representatives of LG&E verbally
inforrned representatives of the EPA that up to 75-percent of its fly ash production may be reused. In
fact, LG&E is presently constructing two new barge loading facilities at the Trimble County Generating
Station to increase its capacity to facilitate adaptive reuse of its CCR material, one for fly ash and a
second for gypsum.

The EPA believes that the actual volume of CCR material necessary for annual disposal may be between
17-percentand 46-percent of the 910,000cubic yardsused by LG&E in its alternatives analysis.
Deducting the proportional volumes of reused material cited in the alternatives analysis results in a
revised total waste volume necessary for disposal of approximately 417,000 cubic yards per year (Table
2), or 46 percent of the volume used in the alternatives analysis. Similarly, deducting the proportional
volumes of material assuming reuse ofup to 75-percent of fly ash and bottom ash reduces the total
annual volume for disposal to approximately 153,000 cubic yards per year (Table 2), or 17 percent of
the volume used in the alternatives analysis.

The Clean Water Act Section 404<bXl) Guidelines specify that the proposed disposal sites for dredged
or till material must be specified as failing to comply with the requirements of the Guidelines where the
proposed discharge does not include all appropriate and practicable measures to minimize potential
harm to the aquatic ecosystem (40 CFR §230.12(3)(iii)). The EPA believes it is inconsistent with the
intent of the Guidelines to discount potentially practicable alternatives based, at least in part, on the
inability of those alternatives to provide a storage volume that ignores the already demonstrated
volumetric reductions in CCR as a result of adaptive reuse. Even further reductions in the necessary
storage capacity are likely, as evidenced by LG&E's laudable commitment to facilitate CCR reuse and
its stated goals to significantly increase the quantity of material reused. These considerations warrant a
more detailed alternatives analysis in order to properly consider all appropriate and practicable measures
to minimize potential harm to the aquatic ecosj^tem, as required by the Guidelines. In the absence of
such an analysis, identification of the least environmentally damaging practicable altematives cannot be
made definitively.

Other Considerations

The EPA also has concerns with other aspects of the project as proposed, including but not necessarily
limited to the potential for significant degradation of waters of the U.S. (40 CFR §230.10(c)) and the
potential inconsistency of the proposed compensatory mitigation plan with the Final Rule on
Compensatory Mitigationfor Losses ofAquatic Resources (Federal Register 73(70): 19594-19705; 33
CFR Part 332; Subpart J of the Guidelines). However, these concerns are superseded by the need to
conduct a detailed altematives analysis consistent with the issues outlined above. The EPA will
therefore defer detailed comment on these aspects of the project until a defensible least environmentally
damaging practicable alternative can be identified,

National Enviroiunental Policy Act (NEPA)

The EPA has commenting responsibilities under NEPA and the CEQ implementing regulations (40
CFR. Parts 1500-08), and under Section 309 of the Clean Air Act to review and publicly comment on
proposed Federal actions with potentially significant impacts on the quality of the environment. The
EPA believes it may be appropriate tor the Corps to prepare an Enviroiunental Impact Statement (EIS)
concerningthis proposed project In making the determination regarding the need to prepare an EIS, we
recommend that the Corps consider the potentially significant adverse impacts associated with the

3





proposed project and provide assurances that the proposed mitigation will reduce the severity of the
potential direct, indirect and cumulative impacts in order to support a Finding of No Significant Impact.
The potentially significant adverse impacts associated with this project include {but may not be limited
to) the loss of 54,661 linear feet ofhigh quality streams in an unnamed tributary to Com Creek. Further,
the project could potentially impact a"cave" that may have historical significance.' The EPA
recommends further investigation regarding the potential for this project to impact a historically
significant site.

Conclusion

In conclusion, the EPA believes that the project, as proposed, may not comply with the Clean Water Act
Section 404(b)(1) Guidelines. The EPA finds this project may have substantial and unacceptable adverse
impacts on aquatic resources of national importance (ARNI). Therefore, we recommend denial of this
project as currently proposed. As summarized above, a significantly revised altematives analysis is
necessary to reevaluate all altematives to the proposed CCR landfill in the unnamed tributary of Com
Creek, with particular emphasis on those altematives previously dismissed based on a lack of holding
capacity. This letter follows the field level procedures outlined in the August 1992 Memorandum of
Agreement between the EPA and the Department of the Army, Part IV, paragraph 3(a) regarding
§ 404(q) of the CWA.

I want to thank you and your staff for your cooperation and willingness to address our concerns. We
look forward to working closely with you and the applicant to resolve the concerns outlined above. If
you have any questions, please call me at (404) 562-9345 or Eric Somerville (706) 355-8514 of my
statT.

Sincerely,

' James D. Giattina

Director

Water Protection Division

cc: Mr. Jim Townsend, U.S. Army Corps of Engineers Lnuisville District
Mr. Lee Andrews, U.S. Fish and Wildlife Service
Mrs. Sandy Gruzesky, Kentucky Division of Water

Enclosure (Tables 1 and 2)
Table 1. Estimated annual volume of coal combustion residuals at the LG&E Trimble County

Generating Station.

' In letters dated November30.2011, and March 12,2012, the Kentucky Division ot'Waste Management (KDWMt indicates that the
proposed projectmay impacta cave within the tbotprintof the landfill. KDWM has opined that the project may violate the Kentucky Cave
Protection Act In addition, there are unveritied reports tiom the 1970's that this "cave" may have been part of the network of'sOTet routes
•jid safe houses used by 1yih-century black slaves in the United Slates to escape to tiee states and Canada with the aid of abolitionists and
lilies who were sympathetic to their cause. Phe EPA understands that the Kentucky Archaeological Survey is presently investigating these
claims.





Material

Volume per
Year (cubic

yards)
Percent

ofTotal

Pyrites 4,306 0.5%

Bottom Ash 65,412 7%

Economizer / Duct

Ash

12,115 1%

Fly Ash 346,463 38%

Gypsum (Flue Gas
Desulfurization

waste)

481,703 53%

SUM 910,000 100%

Source: Mactec, 2012.

Table 2. Revised estimated coal combustion residuals volume (cubic yards) necessary for disposal
under two adaptive reuse scenarios.

Material

Volume per
Year

Adaptive Reuse
Scenario #1

Adaptive Reuse
Scenario #2

Percent

Reused

Revised Disposal
Volume per Year

Percent

Reused

Revised Disposal
Volume per Year

Pyrites 4,306 0.0% 4,306 0.0% 4,306

Bottom Ash 65,412 11% 58,217 75% 16,353

Economizer / Duct

Ash

12,115 0% 12,115 0% 12,115

Fly Ash 346,463 11% 308,352 75% 86,616

Gypsum (Flue Gas
Desulfurization

waste)

481,703 93% 33,719 93% 33,719

Sum Waste

Volume per Year
910,000 416,709 153,109

Source: Mactec (2012); LG&E personal communication (December 8.2011).
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Alternatives Analysis Report
LG&E and KU ServicesCompany
Trimble County Generating Station Landfill Project, Trimble County, Kentucky

Executive Summary
This AlternativesAnalysis Report (Report) was prepared by GAI Consultants, Inc. (GAI) at the request
of LG&E and KU Services Company (LG&E) for the Trimble County Generating Station Landfill Project
(Project), located in Trimble County, Kentucky (KY). The Section 404 Alternatives Analysis, originally
prepared by MACTEC Engineering and Consulting, Inc. (MACFEC) in 2010 and revised in March 2012, is
included as Appendix 1. The 2010 and March 2012 documents were included as the Section 404
Alternatives Analysis{kppendisy. 1) of LG&E's Clean Water Act (CWA) Section 404 permit application,
which was initially announced on public notice by the United States Army Corps of Engineers (USACE),
Louisville District on October 26, 2011. MACTEC's report is no longer being submitted as part of the
Section 404 permit application based on the May 2, 2013 KY Department for Environmental
Protection's (DEP) Division of Waste Management (KDWM) Special Waste Permit denial letter described
below. LG&E withdrew the original CWA Section 404 permit application that was submitted March 2012
and is submitting a new CWA Section 404 permit application to the USACE. Information obtained from
the Section 404 Alternatives Analysis{kppen<S\x 1) will be used in this Report.

The Project purpose is to develop a nominal 40-year plan for dry storage (special waste landfill) of Coal
Combustion Residuals (CCRs) produced at the Trimble County Generating Station. The station
produces approximately 910,000 cubic yards per year (CY/yr) of fly ash, synthetic gypsum, bottom
ash, and pyrites. Based on projections of the remaining capacity of existing CCR storage facilities at the
Trimble County Generating Station and the need for prudent planning measures, construction of the
special waste landfill would need to begin in the year 2015.

Presently, the CCRs generated at the Trimble County Generating Station are primarily stored in the
existing Bottom Ash Pond (BAP). CCRs are currently sluiced (pumped) and stored in a wet condition at
the BAP or the Gypsum Storage Pond. Due to insufficient capacity within the BAP to store CCRs over
the long-term operation of the generating station, LG&E initiated a siting study in 2005 to consider
various off-site and on-site storage alternatives. Given the United States Environmental Protection
Agency's (USEPA's) 2010 announcement of possible new regulations for storage of CCRs, LG&E
decided to pursue the study of dry storage options.

The original Section 404 Alternatives Analysis 1) conducted in 2010 considered 20 possible
Site Alternatives for new or expanded special waste landfills for CCR storage. The USEPA submitted
comments on the original Section 404 Alternatives Analysis {k^\iex\i\x 1) which addresses: a) whether
the correct storage volumes were assumed as it related to beneficial reuse, b) the elimination of Site
Alternatives without consideration of using multiple sites to satisfy the storage volume, and c) the
quality of the watershed drained by the Ravine B Unnamed Tributary (UNT) of Corn Creek that would
be impacted by the proposed special waste landfill within Ravine B.

This Report was developed considering the specific comments mentioned above from the USEPA,
USACE, and KDWM, and to identify the Least Environmentally Damaging Practicable Alternative
(LEDPA). A summary of the analysis included for each of the USEPA's comments are as follows:

a) LG&E's evaluation of their historical beneficial reuse of CCRs, as detailed in Attachment 1, has
shown an aggressive 30 percent of CCR material produced could potentially be beneficially
reused at the Trimble County Generating Station. However, LG&E believes the assumption of
30 percent beneficial reuse over the entire life of the special waste landfill is a speculative
assumption in light of 1) potential USEPA treatment of CCRs as hazardous waste, 2) increases
in supply of CCR material due to additional environmental controls being implemented at all
power stations nationwide, 3) the overall fluctuations in the strength of the economy, housing
and construction markets, and 4) potential reduction in demand for fly ash as beneficial reuse
due to air pollution control systems to reduce emissions changing the characteristics of CCRs
and making the product less desirable. As a result, GAI evaluated several Site Alternatives that

C100784.05, Task 005 / January 2014 0
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Alternatives Analysis Report
LG&E and KU Services Company Page 2
Trimble County Generating Station Landfill Project, Trimble County, Kentucky

satisfy 100 percent of the CCR storage volume (910,000 CY/yr), while also considering the
aggressive 30 percent beneficial reuse volume (storage volume of 537,000 CY/yr) in the event
that this rate of beneficial reuse could actually be periodically achieved during the Project's
nominal 40-year duration.

b) The analysis reevaluated the original 20 Site Alternatives included in the Section 404
Alternatives Analysis 1) as well as six new independent Site Alternatives.
Additionally, 17 combinations of Site Alternatives that met the minimum storage volume
requirements as detailed in this Report were also evaluated, totaling 43 initial Site Alternatives.
As a result of the May 2, 2013 KDWM denial letter, detailed in this Report, LG&E decided to
pursue and evaluate CCR Storage Plans to study special waste landfill sites that not only
avoided "Lime Cave" but that also reduced impacts to the overall number of small karst
features as suggested by KDWM during a May 23, 2013 site visit with KDWM, LG&E, and GAL
Of the six new independent Site Alternatives, one site was further broken down into
five additional Site Alternatives to reduce impacts to a number of small karst features. These
Site Alternatives are referred to as Plan IIC Site Alternatives and were not included in the

analysis until Cut III. In total, this Report includes consideration of a total 48 Site Alternatives,
including 43 initial Site Alternatives and the five additional Plan IIC Site Alternatives. A list of
the initial Site Alternatives considered is included in Section 3.3. The five additional Plan IIC

Site Alternatives are described in Section 3.6.

All Site Alternatives were evaluated in a series of three progressively more detailed screenings
in order to determine which Site Alternatives were practicable. The screenings considered the
costs, logistics, and existing technologies in light of this Report's purpose to eliminate Site
Alternatives that were deemed not practicable. The remaining practicable Site Alternatives
were advanced and evaluated for impacts on aquatic ecosystems and other environmental
receptors or factors to identify the LEDPA. As detailed in Section 1.0 of this Report, this
evaluation process followed the USEPA Code of Federal Regulations (CFR) 40 Part 230
Section 404(b)(1) "Guidelines for Specification of Disposal Sites for Dredged or Fill Material".

The preliminary screening of Site Alternatives eliminated 22 Site Alternatives as not being
practicable based on insufficient volume and other obvious inadequacies. For each Site
Alternative, landfills were conceptually designed to determine the approximate available
storage volume considering the existing ground topography. More detailed information on the
Site Alternatives that were determined not to be practicable during the preliminary screening
can be found in Section 3.4. A total of 21 Site Alternatives advanced to the second round of

screening analysis.

The second round of screening utilized a rating system to assign a low, medium, or high
impact rating to each Site Alternative based on its estimated degree of cost, logistical
complexities, safety risks, and socioeconomic impacts. Site Alternatives with a large number of
impacts based on specific attributes within these criteria were determined to be not
practicable. As a result of the second screening, a total of 10 Site Alternatives advanced to the
third round of analysis.

During the third round of screening, one independent site was further broken down into
five additional Site Alternatives to reduce impacts to a number of small karst features, based
on the May 2, 2013 KDWM denial letter and May 23, 2013 site visit with KDWM, LG&E, and
GAI. These five Site Alternatives were also reviewed for criteria described in the first and

second round of analyses. The third round screening of Site Alternatives eliminated Site
Alternatives based on cost and logistical analysis. The cost analysis was based on a
quantitative cost estimate where each Site Alternative was conceptually graded at a higher
level of detail than during the preliminary screening analysis. Costs were developed for line
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items that were anticipated to be significantly different between the remaining Site
Alternatives. Site Alternatives that were determined to be unreasonably expensive or
iogisticaiiy infeasibie were eliminated from further analysis as not practicable. Logistical
reasons included scheduling impacts, and public utility and road relocations. Schedule impacts
could delay construction, which would run the extensively more expensive risk of having to
store material without a prepared site available. Two Site Alternatives were determined to be
practicable and advanced for the final analysis for impacts on aquatic resources as well as
other environmental considerations.

A30 percent beneficial reuse scenario was also evaluated by minimizing the footprint of the
landfill while building the landfill to the maximum height that could feasibly be constructed
(920 feet). The analysis showed the stream impacts would decrease by approximately
2,200 feet which is only 2.5 percent of the total stream impacts associated with either Site
Alternative. LG&E submits that it is probable that the selection of this scenario would result in
the necessity for additional CCR storage capacity in the likely event that the aggressive and
uncertain 30 percent beneficial reuse rate is not realized over the entire life of the Project and
that production continues beyond the estimated 40 years, as described in Section3.2 of this
Report. It is reasonabie to expect that the Trimble County Generating Station could be
operated for longer than 40 years. This additional storage capacity would need to be
implemented as a separate, new location not currently developed. This scenario would
undoubtedly result in much greater impacts to aquatic ecosystems than the 2,200 feet of
stream impacts that could be avoided under this scenario. In the end, this scenario can be
considered impracticable due to the risk that at the very least, 30 percent beneficial reuse
would need to be obtained throughout the entire life of the project. It is simply unrealistic and
inherently risky to assume, with ail of the different variables and uncertainty that is associated
with beneficial reuse, that the 30 percent beneficial reuse rate would be obtained.

c) The fourth and final round of analysis (environmental impact evaluation) of the practicable Site
Alternatives entailed the evaluation of the extent of impacts on aquatic resources, as well as
consideration of other environmental attributes such as threatened and endangered species,
cemeteries. Section 106 (potential National Register of Historic Places (NRHP)-eiigible sites, air
quality, public safety, and aesthetics and noise. The two remaining Site Alternatives
(3G-IIC-4B-1B and 3G-IIC-4B-1C) were evaluated on both a 100 percent storage volume and a
30 percent beneficial reuse case; therefore, four separate Site Alternatives were comparatively
analyzed under this evaluation. The 30 percent beneficial reuse Site Alternative landfill layouts
were identical to their 100 percent storage volume counterparts, except that the height of the
landfill is reduced to compensate for the 30 percent reduction in CCRs.

Ail of the streams that would be impacted for the four practicable Site Alternatives consist of
intermittent and ephemeral streams (no perennial streams would be impacted).
Ephemerai-type streams would make up 72 percent of the streams impacted, with the
remaining 28 percent being intermittent. The rating category for these ephemeral streams
were 82 percent "average" or "poor" with the remaining 18 percent rated as "excellent." For
the intermittent streams that would be impacted, 12 percent were rated as "average" and the
remainder rated as "excellent."

The total number of wetlands Impacted for the four Site Alternatives were approximately 38
relatively small, individual wetlands varying in size from less than 0.01-acre to 0.51-acre.

Based on the aquatic and environmental analysis conducted for this Report, Site Alternatives 3G-IIC-
4B-1C and 3GTIC-4B-1C-BR were eliminated. Site Alternatives 3G-IIC-4B-1B and 3G-IIC-4B-1B-BR

would be expected to have the same stream and wetland impacts. In the event that the Alternative
3GTIC-4B-1B-BR design was selected, but the 30 percent beneficial reuse was not realized over the
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V

first 25 to 30 years of landflll operation, then additional CCR storage capacity would need to be added.
This additional capacity would need to be added by way of a future vertical expansion permit approved
by the KDWM. This vertical expansion would allow for additional storage, but It would be a fraction of
the storage capacity that the 100 percent storage design. Alternative 3G-IIC-4B-1B, would have
provided due to the phasing and construction goals. If the proposed 100 percent storage capacity
design was selected and 30 percent beneficial reuse was obtained, the special waste landfill would
continue as planned and the end result would be that the special waste landfill would have a lower
final height or a longer life if production continues beyond the estimated 40 years, while not creating
any additional impacts to aquatic resources.

LG&E has determined that Alternative 3G-IIC-4B-1B is the LEDPA based on the identical aquatic
impacts, the inherent flexibility to adjust to varying beneficial reuse rates, and lower cost per cubic
yard, as shown in the Cut IV Cost Comparison (Attachment 5) when compared to the Site Alternative
3G-IIC-4B-1B-BR.

1.0 Introduction

This Alternatives Analysis Report (Report) was prepared by GAI Consultants, Inc. (GAI) at the request
of LG&E and KU Services Company (LG&E) for the Trimble County Generating Station Landfill Project
(Project), located in Trimble County, Kentucky (KY). The analysis was performed per Section 404(b)(1)
of the Clean Water Act (CWA) which requires project proponents to obtain a permit from the United
States Army Corps of Engineers (USACE) before commencing any activities that involve placement of
dredged or fill material Into waters of the United States. Further, the United States Environmental
Protection Agency (USEPA) has established guidance under 40 Code of Federal Regulations (CFR)
Part 230 titled "Guidelines for Specification of Disposal Sites for Dredged or Fill Material", which
includes restrictions on such discharges in Subpart B, Section 230.10. These restrictions specifically
state; "...no discharge of dredged or fill material shall be permitted if there is a practicable alternative
to the proposed discharge which would have less adverse impact on the aquatic ecosystem, so long as
the alternative does not have other significant adverse environmental consequences.""Practicable" Is
defined in 40 CFR 230.10(a)(2) as "available and capable of being done after taking into consideration
cost, existing technology, and logistics in light of overall project purposes".

Under this guidance, it is incumbent upon a project proponent to demonstrate that the proposed or
recommended action is the least environmentally damaging practicable alternative (LEDPA) that meets
the Project's purpose. The USACE, in turn, will use the information in this Report to make a
determination of compliance with the Section 404(b)(1) guidelines.

This analysis was prepared for the Project with consideration of studies, planning and agency
correspondence for Coal Combustion Residuals (CCR) storage originating in the late 1970s and
continuing to present which are detailed herein. The dates and purpose of the specific correspondence
and meetings that have had recent impacts on Site Alternatives considered for the Project are as
follows:

» December 8, 2011 - interagency meeting among LG&E, USEPA, and USACE to discuss the
agencies' comments regarding the Alternatives Analysis performed for the Trimble County
Landfill Project as proposed at that time.

• March 2012 - LG&E submitted a revised CWA Section 404 permit application to the USACE for
the Project as proposed at that time based on comments received from the agencies during
the December 8, 2011 meeting.

• April 25, 2012 - Correspondence from J.D. Giattina, USEPA Region IV, to Col. L.T. Leonard,
USACE; preliminary review comments on LG&E's March 2012 CWA Section 404 permit
application.
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' May 22, 2012 - Correspondence from G.H. Revlett, and LG&E, to J.D, Giattlna, USEPA
Region IV; response to USEPA comments on CWA Section 404 permit application.

• May 22, 2012 - Correspondence from G.K. Fleming, USEPA Region IV, to Col. L.T. Leonard,
specific review comments on LG&E's March 2012 ONASection 404 permit application.

• March 20, 2013 - An Intent to Deny application letter received from the KY Department for
Environmental Protection's (DEP) Division of Waste Management (KDWM) for the Project area
as proposed at that time, which included a karst feature known as "Wentworth" or "Lime Cave"
within the footprint of the landfill.

• May 2, 2013 - Notice of Denial letter received from the KDWM notifying LG&E that the Project
permit application was denied.

• May 23, 2013 - The KDWM expressed concern about special waste landfill Site Alternatives
^ impacting certain karst features during a site visit with KDWM, LG&E, and GAL

The above-referenced comments and meetings related to the prior Plan II Project design and
Alternative Analysis. The previous Alternatives Analyses were prepared by MACTEC Engineering and
Consulting, Inc. (MACTEC) (2010/2012) and was withdrawn by LG&E, but is included as Section 404
Alternatives Analysis (Appendix 1) to this Report for reference purposes. Comments from the USEPA on
the prior Aiternatives Analysis were related to the total volume of CCRs to be stored that formed the
design basis for the proposed special waste landfill, the need for consideration of using multiple sites
to satisfy the storage volume, and the quality ofthe watershed drained by the Unnamed Tributary
(UNT) of Corn Creek (Ravine B) that would be impacted bythe proposed special waste landfill within
Ravine B. The March 20, 2013 KDWM's letter focused on the karst feature referred to as "Wentworth
Cave" or "Lime Cave", and comments at a subsequent meeting with the KDWM inciuded concern about
special waste landfill Site Alternatives that impacted certain karst features. In the letter, the KDWM
stated the excavation of this cave would not comply with the Cave Protection Act in KY Revised
Statutes (KRS) 433.877(1). This action was finalized on May 2, 2013. As a result of the May 2, 2013
final denial ofthe application and the May 23, 2013 meeting with the KDWM listed above, the
alternative analysis for the newly proposed Project takes Into consideration minimizing the potential
impacts to karst features.

Included in this document are the following sections:

1. Introduction;

2. Summary of LG&E's Prior Planning Actions for Long-Term CCR Storage; and
3. Alternatives Analysis.

This Report includes an evaluation of LG&E's historic and potential CCR storage volumes and beneficial
reuse volumes. GAI evaluated the various Site Alternatives in MACTEC Section 404 Aiternatives
xlra/ys-zi-(Appendix 1), previously included in LG&E's original CWA Section 404 permit application for
this Project in March 2012 to consider combinations ofSite Alternatives that would provide sufficient
capacity to store the total projected Project CCR production volume, which is 910,000 cubic yards per
year (CY/yr). Further, GAI evaluated Individual and combinations ofsites to provide storage for the
production volume reduced by potential beneficial reuse volumes that are based upon very optimistic
projections of reuse. Resulting from the KDWM correspondence mentioned above, five additional Site
Alternatives were included that would minimize impacts to karst features.

Evaluation criteria were developed to analyze the Site Aiternatives developed in Section 404
Aiternatives Analysis {AftpeudK 1), in addition to several new Site Alternatives identified by GAI, and
combinations ofsites from both sources. Atotal offour screening and evaluation steps were performed
and are summarized in this document. The final evaluation and fourth step involved the analysis of the
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practicable Site Alternatives to identity the LEDPA as described In the Section 404(b)(1) guidelines of
the CWA.

2.0 Summary of LG&E's Prior Planning Actions for Long-Term
CCR Storage

The Trimble County Generating Station located in Trimble County, KY has a total rated capacity of
2,164 megawatts of electricity based on total net rated capacity of Unit 1, Unit 2, and six combustion
turbine units. The Trimble County Generating Station was planned in the late 1970s. Units 1 and 2,
both of which are coal-fired units, began commercial operation in 1990 and 2010, respectively.
Approximately 4.3 million tons of coal is burned annually.

The combined Units will typicallygenerate on an annual basis approximately 910,000 CY of CCR
material. For storage of these CCRs, and since the original plan of four units was no longer considered,
the Bottom Ash Storage Pond (BAP) was partially constructed to an elevation of 500 feet (30 feet
below the final design elevation) and put in service in 1990 to provide short-term CCR storage. An
Emergency FlyAsh Pond (EFAP) was constructed at the same time, but was not put into service. For
long-term CCR management, LG&E also purchased approximately 1,400 acres located on the east side
of State Route (SR) 1838 and east of the BAP/EFAP. This land was purchased for the future storage of
CCR materials. This area of land consists of two main ravines (A and B), and a small ravine to the
southwest of Ravine A and B (Ravine C), and narrow ridge tops. Prior to the property purchase, LG&.E
performed a hydrogeologic investigation of Ravines A and B, completed In 1979, to assess the land's
suitability for storage of CCR materials. LG8iE proceeded with design of special waste landfills in these
ravines and obtained a permit to construct a special waste landfill for CCRstorage In Ravines A and B
in the late 1980s (Permit #112-000003) from the KY Department of Environmental Protection (DEP).
This permitted special waste landfill was designed as a ravine fill and was proposed to fill the length of
Ravines A and B from near the mouth of the ravines near SR 1838 to the upper reaches of the ravine
and all adjacent tributaries. Refer to Figure A.l for a depiction of the originally proposed and permitted
special waste landfill. Construction was not initiated on this permitted special waste landfill plan.

Since the Unit Ts start up in 1990 to present, the BAP has been the primary means of CCR storage.
Beginning in 2005, LG&E performed a fleet-wide study of CCR Storage Facilitiesat all their coai-fired
generating stations. At Trimble County Generating Station, the study Identified that the existing BAP
did not have sufficient storage capacity for the long-term operation of the station. A siting study or
Initial Conceptual Design study was performed by MACTEC and was completed in October 2005. The
study considered various off-site and on-site storage Alternatives. A Two-Part (short-term and
long-term) Storage Plan was developed as a result of this study.

Part I (short-term) of the Two-Part Storage Plan was to develop Incremental storage from the existing
BAP and EFAP. This incremental storage would be accomplished by raising the existing BAP dikes
30 feet, where needed, to the original approved design height of 530 feet. Also, the existing unused
EFAP would be lined and put In service to operate as a Gypsum Storage Pond. The incremental storage
achieved in Part I was put in service December 31, 2011, and would be used for a finite amount of
CCR storage, until the storage alternative developed in Part II was to be permitted and prepared to
accept CCRs.

In September 2012, LG&E conducted an internal review of the current BAP storage volume, recent
history of beneficial reuse, projected future production rates, and required emergency storage life
throughout the life of the generating station. Based on LG&E planning, landfill CCR placement. Part II
(long-term), must start in 2018. Allowing for two years of construction time, this means special waste
landfill construction would need to begin no later than 2015. The original Part II (long-term) of the
Two-Part Storage Plan was identified in a siting study entitled the Final Conceptual Design Phase,
initiated in 2006 by MACTEC. During this study, LG&E initiated correspondence with the KDWM and the
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USAGE concerning the long-term storage of CCR material for the Trimble County Generating Station.
The initial meeting was held on January 30, 2007 and discussions continued on numerous occasions
through the present concerning the Project's objectives and various permitting requirements. The
original study was substantially complete In December 2008 and resulted in the identification of a wet
storage option in Ravines A and B as the recommended alternative. The resulting long-term storage
area for the dams in Ravines A and B would inundate most of the ravines and tributary areas owned by
LG&E.

As a result of the addition of Unit 2's production, the water balance at the station necessitated a
change to dry storage for CCR storage. Due to the process changes, LG&E directed MACTEC to revisit
the conceptual design to reevaluate long-term (Part II) special waste landfill storage options. This
resulted in the Final Conceptual Design /?e/70/T(December 11, 2009). MACTEC evaluated sites using
the following siting criteria:

a minimum of 40 years of CCR placement;

development of special waste landfill;

water control;

site access;

property acquisition;

security fence;

utility relocation;

tree clearing;

Indiana bat impacts/mitigation;

air impacts;

stream and wetland impact;

mitigation for stream and wetland impacts;

CCR transport; and

operation and maintenance;

- material transport;

- dust control; and

- groundwater monitoring.

This study resulted in special waste landfill site Case 21 (ILCH-N) being the recommended Site
Alternative. This site corresponds to the alternative identified as 3D in Section 404AlternativesAnalysis
(Appendix 1). This special waste landfill alternative would be located In the upper reach of Ravine B.

The USEPA released a pre-publication copy of a proposal to regulate CCR storage on May 4, 2010 that
further supported the selection of a special waste landfill for the long-term storage of CCRs for Trimble
County Generating Station. The proposed regulations were then published in the Federal Register on
June 21, 2010. The proposed regulations had various options for regulating CCRs that were presented
for comment. Under at least one of the proposed regulatory paths, CCR storage operations in wet
storage impoundments would need to cease five years after the regulations would be enacted. Other
regulatory options added requirements that would also negatively affect the long-term practicability of
wet storage options.

Under consideration of these potential new regulations, the results of the 2009 MACTEC study, and
water balance issues, LG&E moved forward with the recommended practicable Site Alternative from
the 2009 study that identified a special waste landfill in the upper part of Ravine B. The conceptual
layout encompassed the ridge tops and the upper reaches of Ravine B. The recommended Site
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Alternative resulted in slightly overone-half of the physical length of Ravine Bbeing used for the
special waste landfill and ancillary features when compared to the wet storage option which would
require nearly all of Ravines Aand B. See Figure A.2 for a depiction of the Final Conceptual Design

recommended Site Alternative Case 21 (ILCH-N).

Case 21, along with other Site Alternatives, were previously analyzed per the requirements In
Section 404(b)(1) of the CWA In Section 404Alternatives Analysis 1). Alternative Case 21
(ILCH-N) was referred to as Site 3D In the previous Alternative Analysis Included In Section 404
Alternatives Analysis {k^^er\6\x 1). Site 3D was the site that Final Design Engineering was performed
for, as the Part II Storage Plan forTrimble County Station CCR storage. Amajor permit modification
application was submitted to the KDWM In May 2011 for the Final Design of Site 3D. Various studies
were performed on a karst feature referred to as "Wentworth Cave" or "Lime Cave" as a result of
Technical Notice of Deficiency No. 1 and No. 2 (November 30, 2011 and March 8, 2012) from the
KDWM for this application. As noted in Section 1.0, the correspondence with the KDWM resulted In a
letter from the KDWM detailing the Intent to Deny the May 2011 Application fora Special Waste
Landfill Permit (March 20, 2013) and a denial letter on May 2, 2013. The KDWM "...determined that the
excavation or destruction of the cave (referred to as "Wentworth Cave" or "Lime Cave") does not
comply with the requirements of the Cave Protection Act In KRS 433.877(1)".

As a resultof the May 2, 2013 Denial Letterfrom the KDWM, LG&E proceeded with evaluation of a new
CCR Storage Plan. The new CCR Storage Plan evaluation was referred to as Plan IIB (Site 3G). Plan IIB
(Site 3G) was a modification to the previous Plan II (Site 3D) In order to avoid disturbance of the karst
feature referred to as "Lime Cave" also referred to as "Lime Cave Avoidance Study". This feature is In
the upper portion of the northern hollow of Ravine B. Anewsite (Site 3G) was developed as a result of
this study and a preliminary CCR landfill footprint was developed. LG&E and the KDWM meton May23,
2013 to discuss the "Lime Cave Avoidance" special waste landfill footprint (Site3G). Atthis meeting the
KDWM expressed that it would be more difficult to permit sites that impacted a number of small karst
features and LG&E decided to eliminate any Site Alternatives that would impacta number of small
karst features.

As a result of the May 23, 2013 meeting with the KDWM, LG&E decided to pursue and evaluate CCR
Storage Plans to study special waste landfill sites that not only avoided "Lime Cave" but that also
reduced Impacts to the overall number of karst features as directed by the KDWM. This evaluation was
referred to as Plan IIC. The results of the evaluations of the Plan IICStorage Plan sites are Included In
the Cut III analyses of this Alternatives Analysis.

Ravine BIs currently undeveloped property with the exception of a major transmission line corridor.
From 2007 to 2013, LG&E completed technical studies of Ravines A, B, and C and the surrounding
ridge tops comprising the 1,400 acres purchased in the 1980s. Those studies Included: baseline aquatic
studies of the main streams In Ravines A, B, and C (Intermittent tributaries of Corn Creek); threatened
and endangered species surveys; cultural resource studies; delineation studies and determinations of
streams and wetlands; study of karst features, and work to supportengineering design for the special
waste landfill. In addition, studies of Corn Creek and associated riparian areas were completed to
assess aquatic quality, the presence of threatened and endangered species, and the presence and
significance of cultural resources; Corn Creekwas Initially Identified as a potential site for on-slte
mitigation of water resources that may be dredged or filled through construction of the future CCR
landfill. The United States Fish and Wildlife Service (USFWS) concurred with the findings of the
threatened and endangered species studies stating that the Project should not adversely affect the
threatened and endangered species In the vicinity of Ravine B. The KY Heritage Council (KHC)
concurred with the results and findings of the cultural resource studies stating that seven sites should
undergo Phase II testing to determine eligibility for the National Register of Historic Places (NRHP), if
they would be affected by a proposed special waste landfill located in Ravine B.
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MACFEC reported the results of the NRHP evaluation of five historic period farmsteads, 15TM36,
15TM64, 15TM55, 15TM74, and 15TM76, which lay In the direct construction footprint of the initial
special waste landfill proposed by LG&E for the Trimble County Generating Station. No adverse effects
to sites 15TM36, 15TM65,15TM74, and 15TM76 will occur as a result of the proposed Project

Only one site (15TM64) has been determined to be NRHP-eiigible under Criterion Dat the time of this
Report. iMACTEC recommended that the adverse effects to 15TM64 caused by construction be
mitigated through archaeological data recovery. In a letter dated October 5, 2009, KHC concurred that
the proposed Project would have adverse effects on site 15TM64 and also concurred with MACTEC's
recommendations. Recently, additional Phase I and II studies have been performed by GAI which are
discussed in Section 3.7.1.4.

Throughout the process, from the original Special Waste Landfill Permit to the present, the
environmental impacts ofpotential storage sites have been Incrementally reduced asa result of
modifications to the long-term CCR management plan for Trimble County Generating Station. As a
result of various studies conducted within Ravine B, several engineering studies and analyses, and
regulatory agency input and comments, the recommended special waste landfill impacts of the
proposed special waste landfill in this Report have reduced from previous Site Alternatives that would
have impacted the majority of both Ravines Aand B.

These studies include;

" eliminating the borrow areas proposed for use within the drainage area of Ravine A;
• evaluating other borrow/spoil areas to reduce ecological Impacts;
• additional cultural resource studies concerning the potential use of a karst feature, known as

the "Lime Cave";

- a view shed study to assess view shed impacts on possible NRHP-eiigibie historic structures;
• a diversion channel design between Ravines Aand Bper suggestion ofthe USACE and USEPA

to minimize the impacts to Ravine A;
• additional field studies to identify karst features; and
" "Evaluation of Groundwater Flow in Karst" Report by GAI, August 2012;

- Dye injection testing; and

- Sinkhole water testing

3.0 Alternatives Analysis
As stated in the Introduction, this Report was performed based on previous agency comments and
correspondence received to date (January 2014). The following sections describe the evaluation
performed for the Analysis.

3.1 The Requirements of the Section 404(b) Guidelines
As stated above, Section 404(b)(1) of the CWA requires obtaining a permit from the USACE before
commencing anyactivities that involve placement ofdredged or fill material into water ofthe United
States. Further, the USEPA has established guidance under Section 404(b)(1) titled "Guidelines for
Specification of Disposal Sites for Dredged or Fill Material", which include restrictions on discharge in
Subpart B, Section 230.10. These restrictions specifically state: "...no discharge of dredged or fill
material shall be permitted if there is a practicable alternative to the proposed discharge which would
have less adverse impact on the aquatic ecosystem, so long as the alternative does not have other
significant adverse environmental consequences". The guidelines consider an alternative practicable "if
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it is avaiiable and capable ofbeing done after taking into consideration cost, existing technology, and
logistics in light of overall project purposes".

Under this guidance, it is incumbent upon a project proponent to demonstrate that the proposed or
recommended action is the LEDPA that meets the Project's purpose. The USAGE, in turn, will use the
information in this document to make a determination ofcompliance with the Section 404(b)(1)
guidelines.

3.2 The Overall Project Purpose
Defining the Project purpose is critical to the evaluation ofany project's compliance with the
Section 404(b)(1) guidelines. LG&E defines the Project purpose as providing dry permanent storage of
a nominal 40 years-worth ofCCR generation from the Trimble County Generating Station. Upon further
detailed engineering evaluation and based on the topographical and viewshed constraints used to
develop the detailed design submitted in the 2011 KDWM Special Waste Permit, the design life for the
special waste landfill was reduced to 38 years. However, based on advances in design and technology
and prudent utility operating practices, it is not unreasonable to expect the Trimble County Generating
Station could be operated longer than 38 years. For example, one of LG&E's stations is currently being
upgraded for an additional 20 years ofanticipated operating life for a total of60 years of life.

Based on LG&E projections of remaining life of the existing CCR storage facilities on-site at the Trimble
County Generating Station, prudent planning would suggest thatconstruction ofthe special waste
landfill should begin no later than 2015 in order to avoid more costly storage of CCR materials.

From LG&E's Generation Planning, the projected generation rate of CCR material from the Trimble
County Generating Station is approximately 910,000 CY/yr, for a total volume produced over 38 years
ofapproximately 34.6 million cubic yards (MCY) (100 percent storage). LG&E intends to pursue
beneficial reuse markets to the maximum extent possible. As detailed in Attachment 1of this Report,
LG&E foresees that up to a 30 percent beneficial reuse rate may be possible over the life of the
Project, which isconsidered an aggressive projection. Based on a 30 percent beneficial reuse rate over
the entire course ofthe special waste landfill's life, the minimum total volume ofthe special waste
landfill would be approximately 24.2 MCY. However, an assumption that an overall 30 percent
beneficial reuse rate can be achieved is viewed as speculative in light of1) potential USEPA treatment
of CCRs as hazardous waste, 2) increases in supply of CCR material due to additional environmental
controls being implemented at all power stations, 3) the overall fluctuations in the strength ofthe
economy, housing and construction markets and 4) the potential for new additives needed to be
incorporated into air pollution control systems to reduce emissions, thus reducing the demand potential
for beneficial reuse due to changing characteristics ofCCRs that make the product less desirable.

3.3 Practicable Alternative Evaluation Criteria

The previously submitted Section 404 Alternatives Analysis 1)considered a total of
20 separate Site Alternatives. In that Report/Analysis, several of the Site Alternatives were eliminated
solely because the storage capacity was less than 34.6 MCY (38 years ofCCR production at a rate of
910,000 CY/yr). Based on comments received from the USEPA and USAGE on the original MACTEC
Section 404Alternatives Analysis{kp\;)er\d\x 1), this Report considers combinations of sites and
potential beneficial reuse scenarios.

United States Geological Survey (USGS) topographic quadrangle maps and aerial maps depicting the
area, in the vicinity ofthe generating station, were studied to identify additional preliminary potential
storage sites based on topography and land use/cover. In addition to the 20 Site Alternatives identified
in Section 404Alternatives Analysis {kpper\6\x 1), six additional individual potential site locations as
well as 17 combinations of alternative sites with incremental storage at multiple sites were identified
that cumulatively would conceptually meetthe 38-year storage capacity. Of the six additional individual
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potential site locations, one of the sites was further broken down into five additional Site Alternatives
to reduce impacts to a number of small karst features as directed by the KDWM. These Site
Alternatives are referred to as Plan IIC. The total number of Site Alternatives to be considered was 43,
before including the five Plan IIC Site Alternatives. The Report takes into consideration both the
100 percent storage volume and an optimistic 30 percent beneficial reuse. The minimum storage
volumeto meet the Project's purpose for all CCR materials projected to be generated is 34.6 MCY and
the minimum storage volume assuming an aggressive 30 percent beneficial reuse of CCR material is
24.2 MCY.

An overall site location map showing the locations of all potential conceptual special waste landfill sites
is included as Figure A.5. Conceptual Site Alternatives with no specific physical location, such as mines,
quarries, and existing special waste landfills were not shown on Figure A.5.

The Site Alternatives were evaluated in a series of progressively more detailed screening steps to
determine the practicableSite Alternatives based on the Project purpose, cost, logistics, and existing
technologyas defined In the regulations. The following screening steps were performed and the results
are documented herein:

1. Preliminary Screening of Site Alternatives (CUT I);

2. Second Round Screening of Site Alternatives (CUT II); and

3. Third Round Screening of Site Alternatives (CUT III).

Once the practicable Site Alternatives were determined, an environmental impact evaluation was
performed to evaluate the impacts to wetlands, streams, and other environmental considerations for
the remaining practicableSite Alternatives, In order to identify the Site Alternative as the LEDPA.

A flow diagram showing the procedure for this process is included as Figure A.6.

The following 20 Site Alternatives were originally identified and evaluated as part of the Section 404
AlternativesAnalysis{kppendyx. 1). Detailed descriptions of each of these site locations can be found in
the Section 404 Alternatives Analysis {Npper\(i\x 1) document.

• 1 No Action;

• 2 Beneficial Reuse;

• 3A Dickey Farm;

• 38 Ravine C;

" 3C Ridge Tops;

" ,3D Ravine B;

• 4A North River Terrace and Corn Creek Valley;

• 4B South River Terrace-1 and Liter's Quarry;

" 4C South RiverTerrace-2 and South RiverTerrace-3;

• 5A Bethlehem Terrace;

• 5B Lee Bottom;

• 5C Spring Creek Terrace;

• 5D Cooper Bottom;

• 5E Other Barge Accessible Opportunities on the Ohio River;

• 5F Ghent Station Landfill;
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6A CCR Landfills Developed by Others;

6B Sand and Gravel Quarries;

6C Limestone Aggregate Quarry;

6D Coal Mines; and

6E Existing Landfills.

In addition to the 20 Site Alternatives analyzed in Section 404 Alternatives Analysis 1), GAI
identified an additional six independent Site Alternatives as well as 17 combinations of Site Alternatives
that conceptually met the storage volume requirements. Of the six Site Alternatives GAI identified, one
of the sites was further broken down into five additional Site Alternatives to reduce impacts to karst
features. These five Site Alternatives are referred to as Plan IIC Site Alternatives and are described in

Section 3.6. Ashort description of each of the six Site Alternatives identified by GAI follows. Locations
of each of these Site Alternatives are provided on Figure A.5:

• 3E MACTEC Case 16 (2LA-N and ILG-N) - Originally identified during the Final Conceptual
Design Phase by MACTEC in 2009, this Site Alternative includes two independent special waste
landfill sites located in the southern coves of Ravine B.

• 3F MACTEC Case 23 (12LCH-N) - Originaiiy identified in the Final Conceptual Design Phase
by MACTEC, this Site Alternative includes one single special waste landfill that encompasses
the majority of southern Ravine B.

• 3G GAI "Lime Cave" Avoidance Study Alternative - This Site Alternative was
•conceptualized as a potential alternative to the KDWM's Special Waste Permit Application
submission design in order to avoid disturbance of the karst feature referred to as "Lime Cave"
as referenced in the March 20, 2013 Intent to Deny application letter. This feature is in the
upper portion of the northern hollow of Ravine B,

" 4D Ridge Tops - This Site Alternative is an area of ridge top land approximately 2.2 miles
northeast of the Trimble County Generating Station along Conner Ridge Road with topography
that could be suitable for a special waste landfill. Note that this Site Alternative is different
than the previously identified 3C Ridge Tops.

• 4E Browning Branch Tributary Ravine - This Site Alternative is a ravine approximately
2.5 miles east of the Trimble County Generating Station. This Site Alternative is surrounded by
SR 625 and South Campbell Lane, approximately 3.7 miles west of Bedford, KY.

" 4F Barebone Tributary Ravine - This Site Alternative is a ravine to the south of existing
LG&E property. This ravine drains into Barebone Creek, which parallels SR 754. While this
ravine would not support the necessary storage volume on its own, it was considered in
combination of sites.

Once ail individual special waste landfill site locations were identified, conceptual special waste landfills
were developed to determine the approximate storage volume available at the site optimizing existing
ground topography. Site Alternatives that did not meet the minimum storage volume were included as
groups, or Combination Site Alternatives. The following Combination Site Alternatives were developed
that conceptually met the minimum storage volume:

" Combination 1 - (3A Dickey Farm, 3B Ravine C, and 3C Ridge Tops);

• Combination 2 - (4B South River Terrace-l-East, 4F Barebone Tributary Ravine);

• Combination 3 - (3A Dickey Farm, 3B Ravine C, 4A North River Terrace and Corn Creek
Valley);
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Combination 4 - (4B South River Terrace-1 and Liter's Quarry, 4C South River Terrace-2 and
South River Terrace-3);

Combination 5 - (4A Corn Creek Valley, 4D Ridge Tops);

Combination 6 - (3B Ravine C, 4F Barebone Tributary Ravine);

Combination 7 - [3B Ravine C, 3E MACTEC Case 15 (2ij\-N oniy)];

Combination 8 - [3B Ravine C, 3F MACTEC Case 23 (12LCFI-N)];

Combination 9 - (3F MACTEC Case 23 (12LCH-N), 4F Barebone Tributary Ravine);
Combination 10 - (3E MACTEC Case 16 (2U\-N only), 4F Barebone Tributary Ravine);
Combination 11 - (3B Ravine C, 4A North River Terrace and Corn Creek Valley);

Combination 12 - (4B South River Terrace-l-East, 4C South River Terrace-3);

Combination 13 - (4A Corn Creek Valiey, 4B South River Terrace-l-East);

Combination 14 - (4D Ridge Tops, 3A Dickey Farm);

Combination 15 - [3A Dickey Farm, 3E MACTEC Case 16 (2LA-N only)];

Combination 16 - (4D Ridge Tops, 3B Ravine C); and

Combination 17 - [4D Ridge Tops, 3C Ridge Tops (Landfill-1 only)]

3.4 Preliminary Screening of Site Alternatives (CUT I)
The initial screening was primarily based on storage volume orother obvious disqualifiers as detailed
below (barge transport, requiring multipie independent spedai waste iandfill sites, construction and
operation in Ohio River 100-year floodplain, construction within mining/quarry areas orlack offacility
within reasonable distance). See Figure A.7 - "Preliminary Screening of Site Alternatives (CUT I)" for
more Information for each Site Alternative eliminated in the preliminary screening. The following table
lists the 22 Site Alternatives that were initially eliminated as not practicable per the Project purpose.

Table A.l
OCR SiteAlternatives Eliminated from the Original 43 Total SiteAlternatives (CUT I)

Site

Alternative Name

Conceptual
Storage

Volume (MCY) Transport Method

1 No Action - N/A

2 Beneficial Reuse - Varies

3A Dickey Farm 6.1 Pipe Conveyor, Truck

3B Ravine C 8.7 Pipe Conveyor, Truck
3C Ridge Tops 12.8 Pipe Conveyor, Truck

4A North River Terrace and Corn CreekValley 19.0 Pipe Conveyor, Truck

4B South River Terrace-l and Liter's Quarry 22.5 Pipe Conveyor, Truck

4C South River Terrace-2
and South River Terrace-3

14.4 Pipe Conveyor, Truck

4F Barebone Tributary Ravine 14.8 Pipe Conveyor, Truck

5A Bethlehem Terrace 33.7 Barge, Truck

5B Lee Bottom 35.4 Barge, Truck
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Site

Alternative Name

Conceptual
Storage

Volume (MCY) Transport Method

5C Spring Creek Terrace 35.4 Barge, Truck

5D Cooper Bottom 24.5 Barge, Truck

5E Other Barge Accessible
Opportunities on the Ohio River

- Barge, Truck

5F Ghent Station Landfill - Barge, Truck

6A CCR Landfills Developed by Others - Varies

6B Sand and Gravel Quarries - Varies

6C Limestone Aggregate Quarry - Varies

6D Coal Mines - Varies

Combination 1 Dickey Farm, Ravine C, RidgeTops 27.6 Pipe Conveyor, Truck

Combination 3 Dickey Farm, Ravine C,
North River Terrace, Corn CreekValley

33.8 Pipe Conveyor, Truck

Combination 4 South RiverTerrace-l-East/West,
Liter's Quarry, South RiverTerrace-2/3

36.9 Pipe Conveyor, Truck

The following is a description of the major siting categories that define a Site Aiterative as being not
practicable. Each of the Site Alternatives eliminated in this round of screening (listed above in
Table A.l) fall under at least one of these major categories:

SiteVolume Requirements: As the Project purpose states, the primary Intent of construction of a new
special waste landfill facility is to have capacity for 38 years of CCR production volume. Site
Alternatives 1, 2, 3A, 3B, 3C, 4A, 4B, 4C, 4F, 5F, and SB were eliminated due to insufficient
storage volume. All of these Site Alternatives do not meet the storage volume requirements at the
100 percent storage or 30 percent beneficial reuse rate (38 years of storage equals 34.6 and
24.2 MCY, respectively) to satisfy the Project purpose. Note that sites that do not meet the storage
volume requirement on their own have also been evaluated as part of"Combination" SiteAlternatives
independently.

Barge Transport: As stated in the Section 404Alternatives Analysis {N;)<pend\x 1), LG&E had a planned
expansion of a barge off-loading facility to increase access to beneficial reuse markets but it is not
anticipated that those markets will be able to handle all CCR material produced at the Plant. This barge
facility Is currently completed. Therefore, the feasibility of long-term CCR management via the current
barge transport would require a potential special waste landfill site that Iswithin a reasonable distance
along the Ohio River to the Station. The potential special waste landfill site would also need to be
relatively nearthe unloading facility so as not to require excessive infrastructure to unload and convey
(via truck, pipe conveyor, or rail) the materials to the special waste landfill area. It would also require
greater expansion of an additional barge loading facility than already in place at the Trimble County
plant as well as an unloading facility at the destination site. Air and water permitting would also likely
need to be reevaluated and safety/control of CCR material could be impacted. The combined
substantial Increase In capital and operating costs for these new loading and unloading facilities over
the nearby landfill sites make Site Alternatives that require barge transport not practicable. Site
Alternatives 5A, SB, 5C, 5D, 5E, and 5F were eliminated because of the requirement of
barge transport to move CCR material from the Station to the landfill site.

Multiple ffour or more) Independent Special Waste Landfill Sites: Multiple Individual special waste
landfill sites are Inherently more costly than other practicable site locations, where the storagevolume
could be met with Individual special waste landfill locations, due to Increased liner areas, lengths of
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haul roads and pipe conveyor systems, number of stormwater and leachate ponds and pumps, as well
as the additional overall management and maintenance of multiple sites. Aconceptual evaluation of
storage costs at the sites that would require four or more independent special waste landfill sites was
performed. The evaluation showed that the cumulative costs to install composite liner and cover
systems, haul roads, and pipe conveyors for each of these sites would be between approximately four
and six dollars per CY of material disposed more than individual site locations that meet the entire
storage volurrie requirement. This would relate to an approximate overall cost increase between $100
and $200 rniliion over individual special waste landfill sites. Site Alternatives 3C, Combination 1,
Combination 3, and Combination 4 were eliminated due to their need of four or more
individual special waste landfill sites to meet storage requirements. Note that Site
Alternatives that would require three or less individual sites were not eliminated during the preliminary
screening due to this category alone.

Permitting and Construction within Ohio River 100-vear Floodniain: Obtaining approvals and
constructing a special waste landfill within a floodplain would be very difficult from a cost and logistical
standpoint. Both the USAGE and KDWM have concerns and/or restrictions with building within the
100-year floodplain.

33 CFR Part 320.4(l)(3)states, "7/7 accordance with Executive Order 11988, the district engineershould
avoidauthorizing floodplain developments wheneverpracticable alternatives exist outside the
floodplain. Ifthere are no such practicable alternatives, the district engineer shall consider, asa means
ofmitigation, alternatives within the floodplain which wiii lessen any significantadverse impact to the
floodplain."

401 Kentucky Administrative Regulations (KAR) 45:130 states, "Waste disposed in special waste
iandfiiis shaii not be placed within the 100-year floodplain ofthe waters ofthe Commonwealth unless
the applicant compiles with 401 KAR 30:031 concerning base flow restriction, temporary water storage
capacity reduction, and waste washout."

401 KAR 30:031, Section 2states, "Afci waste site or faciiity shaii restrict the flow ofthe 100-year flood,
reduce the temporary water storage capacity ofthe floodplain, or be placed in a manner iikeiy to result
in washout ofwaste, so as to pose a hazard to human health, wiidiife, oriand orwater resources."
In addition, the permitting required would likely impact the Project schedule to meet the proposed
start date. ALetter of Map Revision and Conditional Letter of Map Revision would be required by the
Federal Emergency Management Agency (FEMA). GAI's prior similar permitting experiences with FEMA
suggest that this process could take up to two years before approval is granted. SiteAlternatives
3A, 4A, 4C, 5A, 5C, and 5D were eliminated due to the necessity toconstruct and operate
within the Ohio River 100-year floodplain, which is considered not practicable for the
reasons stated above.

Construction within Mininq/Quarrv Areas: Closed sand or gravel pits are frequently located within the
floodplain and the excavation is below the groundwater table. The USEPA has expressed concern over
the potential risks associated with filling quarries with CCR and generally advises against this practice.
Site Alternatives 48,5A and 68were eliminated due to their proposed locations within
quarries/mines.

Lack of Facility within Reasonable Distance: SiteAlternatives 6A, 6C, and 6D were eliminated
dueto a lack ofnearby storagefacilities. Additionally, all existing special waste landfills other
than Valley View municipal solid waste (MSW) special waste landflii were eliminated from Site
Alternative 6E. These options rely upon off-site storage for CCR materials and no suitable facilities are
located within 50 miles. This would result in unreasonably expensive hauling/transporting costs.

C100784.05, Task 005 / January 2014
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3.5 Second Round Screening of Site Alternatives (CUT II)
The second round screening includes elimination of additional Site Alternatives that have been
determined to be not practicable due to various cost, logistical, safety, and socioeconomic criteria
items that may be encountered for the various special waste landfill SiteAlternatives. The
combinations of the impacts, as a result of these issues, factor into whether the Site Alternative is
capable of achieving the Project purpose.

Aconceptual site development plan was prepared for each ofthe 21 remaining storage sites to
estimate approximate available special waste landfill storage volumes and to also qualitatively evaluate
whether the site was a practicable alternative. The development plans included major Project
considerations, for example: storage volume, access, property acquisition, stormwater control, soil
borrow areas, utility line relocation, floodpiain encroachment, and CCR transport.
Site Alternatives were assigned one of three notations for each criteria item based on the anticipated
degree of impact. Note that each of the criteria items represent issues that would impact the cost,
existing technology, and/or logistics in light ofthe Project purpose, and Section 404(b)(1) guidelines
for a given alternative. The rating system is defined as follows:

" a blank Indicates no to very low degree of impact;
• a circle Indicates a low to moderate degree of impact; and
• a solid filled circle Indicates a high degree of impact.

The following criteria items were evaluated for each Site Alternative:

Cost Issues

• area required for off-site soil and clay borrow material;
• IQO-year Ohio River floodpiain encroachment construction and costs;
• relocation of utility lines;
• property acquisition and needed buffer;

• controlling fugitive emissions during construction;
• controlling fugitive emissions during operation;
• truck hauling/CCR transport distance; and
• double handling of borrow or CCR material.

Logistical Issues (ability to meet the Project schedule and factors that make site unworkable or
ineffidenh)

• property acquisition and needed buffer;

• other permitting schedule concerns (KDWM, 404/401, Airspace);
• 100-year Ohio River floodpiain encroachment - permitting;
• other construction concerns (bridge, haul road, pipe conveyor, special waste landfill

earthwork); and

" complexities of design schedule and operation of multiple or complex sites.

Safety Risks/Socioeconomic Impacts ffrom a costs/loaistical standpoints

• public safety risks (based on truck hauling distance);
• cemeteries requiring relocation;

• potential for cultural resource sites/historic structures requiring mitigation;

r» gal consultants
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• farmland removal (including "prime" farmiand);

• aesthetics (number of residences within 0.5-miles); and

• noise impacts (number of receptors).

Site Alternatives that encounter a large number of impact Issues were eliminated based on the
determination that they were determined to be not practicable. Each eliminated Site Alternative would
be either excessively expensive, logistically infeasibie, or causes such safety risks and socioeconomic
impediments that the alternative is not practicable. Anticipated permitting issues (KDWM, 404/401,
Airspace, etc.) as well as required propertyacquisition, would affect Project logistics and may result in
expensive temporary CCRstorage measures. No Site Alternatives were eliminated in Cut II due to not
obtaining the desired 100 percent storage or 30 percent beneficial reuse volume.

See Figure A.8 - "Second Round Screening of Site Alternatives (CUT II)" for more detailed information
for each alternative eliminated in the second round screening and Attachment 2 - "Second Round
Screening Scoring Evaluation Criteria (CUT II)" for an explanation of the rating system for each criteria
Item.

The following table lists the 11 Site Alternatives that were eliminated as a result of the second round
screening of Site Alternatives:

Table A.2

CCRSite Alternatives Eliminated from the 21 Remaining Site Alternatives (CUT II)

Site Alternative Name

Conceptual Storage
Volume (MCY) Transport Method

4D Ridge Tops 23.9 Pipe Conveyor, Truck

4E Browning Branch Tributary Ravine 36.2 Pipe Conveyor, Truck

Combination 2 South RiverTerrace-l-East,
Barebone Tributary Ravine

32.3 Pipe Conveyor, Truck

Combination 5 Corn Creek Vaiiey, Ridge Tops 36.2 Pipe Conveyor, Truck

Combination 11 Ravine C, North RiverTerrace,
Corn Creek Valley

27.7 Pipe Conveyor, Truck

Combination 12 South RiverTerrace-l-East,
South River Terrace-3

27.9 Pipe Conveyor, Truck

Combination 13 Corn Creek Vaiiey,
South River Terrace-l-East

29.8 Pipe Conveyor, Truck

Combination 14 Ridge Tops, Dickey Farm 30.0 Pipe Conveyor, Truck

Combination 15 Dickey Farm,
MACTEC Case 16 (2i_A-N only)

26.9 Pipe Conveyor, Truck

Combination 16 Ridge Tops, Ravine C 32,6 Pipe Conveyor, Truck

Combination 17 Ridge Tops,
Ridge Tops (Landflii-l only)

31.1 Pipe Conveyor, Truck

3.6 Third Round Screening of Site Alternatives (CUT III)
The third round of screening was performed on the remaining Site Alternatives. GAI developed a
conceptual subgrade and landfill grading for each of the Site Alternatives. Generalized subsurface
investigation information and readily available USGS information were used to develop conceptual
earthwork quantities, rock blasting and site CCR storage volumes and costs. Impact boundaries were
developed for each Site Alternative to calculate estimated costs for propertyacquisition, relocation of
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roads, utility relocation, forest clearing, and mitigation ofimpacts to streams, wetlands, Indiana bat
habitat, cultural resources, and cemeteries.

Due to the final denial of the prior Special Waste Permit application on May 2, 2013 and the May 23,
2013 meeting with the KDWM, additional Site Alternatives were added that were variations ofexisting
Site Alternatives to reduce impacts toa number ofsmall karst features as suggested by KDWM, GAI
further refined the Plan JIB (Site 3G) alternative into five additional Site Alternatives that reduced
impacts to the overall number of karst features and analyzed access to the site. These five Site
Alternatives are in addition to the original 43 sites and are referenced as Plan IIC in this Report. These
five Plan IIC Site Alternatives were evaluated under Cut III but were also analyzed based on prior
evaluations considered in Cuts I and II. Adetailed write-up explaining the removal ofany ofthese new
five Plan IIC Site Alternatives is provided later in Cut III.

Aconceptual plan was created for each site using USGS topographic maps and aerial mapping where
available to estimate the site's available storage volume. The footprint of each site was developed in
accordance with the KY Siting Requirements for Special Waste Landfills (Section 401 KAR 45:130),
where possible. Soil volume estimates for special waste landfills were developed using an effective
slope of 3.5 horizontal (H) to 1vertical (V) for all landfill grading. The special waste landfill's subgrade
was developed with a 100-foot-wide Ravine floor, minimum slopes ofthree percent, and maximum
slopes of 3H to IV. A60-foot-wide flat area was Included around the perimeter ofthe landfill grading
in order to provide room for diversion channels, collection channels, liner termination, and site access.
Adiversion channel with a minimum slope of one percent was developed in order to positively capture
and convey flows from drainage areas upslope ofthe landfill footprint. Afootprint ofan Erosion and
Sedimentation/Stormwater Management (E&S/SWM) pond with approximate dimensions in orderto
capture the runoff from a 10-year storm wasdeveloped. Afootprint of a Leachate Pond with
approximate dimensions based on previous design and construction experience on similar projects was
developed. Apipe conveyor was shown at approximate minimum horizontal radius of1,000 feet.
Where changes in direction were anticipated toexceed 90 degrees, a pipe conveyor transfer station
was assumed to be required. Haul roads were shown to not exceed a vertical radius of1,000 feet.

Preliminary cost estimates were prepared to estimate Project costs in 2012 dollars and took into
account property acquisition, transportation system from the Station to the storage site, site
construction, operating costs, and other factors that were anticipated to be significantly different
between Site Alternatives. Items anticipated being similar in cost for ail Site Alternatives (I.e., Project
management, groundwater and surface water monitoring, yearly maintenance) were not included In
the cost estimate comparison.

Site location figures ofeach ofthe Site Alternatives evaluated in CUT III are provided as Attachment 3.
Asummary table of the capital, operating, and total costs Is Included as Figure A.9. Adetailed estimate
ofprobable cost, including quantities and costs for line items which are anticipated to be significantly
different between the remaining Site Alternatives, is included as Attachment 4.

As a result ofthe more detailed grading plans developed in CUT III, the Site Alternative's available
storage volumes changed to a degree. The change in storage volume occurred as the design basis for
a composite liner system was developed with respect to the existing topography and then connected to
the conceptual final landfill grading.

To evaluate each Site Alternative's costs on a comparable level, each storage volume was normalized
to 24.2 MCY (38 years of CCR production including 30 percent beneficial reuse). Anormalization factor
was calculated by dividing the minimum storage volume of 24.2 MCY by each special waste landfill's
original volume. For example, if a site's conceptual landfill volume was 30.2 MCY, the normalization
factor for that alternative would be 24.2/30.2 equals 0.8. The volume normalization factorwas then
multiplied by the quantities in line items that would be affected bya change in landfill volume. These
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line items are denoted with an "X"next to their description on the cost comparison estimate included
as Attachment 4. The actual and normalized quantities are iisted side-by-side for each Site Alternative
for reference purposes.

This normaiization is a simpiified approximation used to compare the costs for the Site Alternatives
based on the same storage volume. If each alternative was refined in a more detailed design, some of
the line items may not follow such a simplified scaling of quantities. For example, a Site Alternative
that fell short of the required storage volume by eight percent may require extensive earthwork and
liner construction in order to gain the additional volume, and the costs associated with this additional
construction could vary more or less than eight percent.

The following Is a detailed description of the criteria used to screen the Site Alternatives in Cut III:

Lime Cave/Karst Avoidance: On March 20, 2013 the KDWM sent the Intent to Deny application letter
stating "...that the excavation or destruction of the cave does not comply with the requirements of the
Cave Protection Act in KRS 433.877(1)..." The cave reference is in regard to the karst feature referred
to as "Lime Cave" or "Wentworth Cave". This letter also states, "...a final decision by the Division to
deny the permit application would not preclude the submission of a new application for a similar facility
in an alternate location." On May 2, 2013, the applicant was denied on that basis. LG&E, GAI, and
KDWM met on May 23, 2013 and discussed a conceptual landfill footprint to avoid the karst feature
referred to as "Lime Cave" and sites that impact a large amount of karst features. Any site that has
significant impacts to the "Lime Cave" or other large karst features that could be caves as described in
the Cave Protection Act.

Inadeouate Storage Volume: The Project purpose requires that the selected Site Alternative be capable
of handling the CCR storage volume from 38 years of CCR production at the Trimble County
Generating Station. Since the aggressive beneficial reuse rate of 30 percent is a very optimistic
projection as described in Attachment 1, the grading plans developed as part of CUTIII were initially
designed with the intent of supplying 38 years of the 100 percent CCR production volume. The
minimum storage volume is 34.6 MCY for 100 percent CCR production and 24.2 MCY for 30 percent
beneficial reuse rate. This criterion was used in Cut I but revisited for the five Plan IIC Site Alternatives

to avoid a number of small karst features.

Cemeterv Relocation/Avoidance: Based on conceptual plans, several Site Alternatives would impact a
private family cemetery known as "Mahoney Cemetery" located on Ogden Ridge Road. During the third
round screening analysis, a more detailed evaluation was performed on the feasibility of avoiding or
relocating the Mahoney Cemetery. Additional research on the Mahoney Cemetery is included as
Attachment 6.

Reviews of KY's statutory and regulatory requirements indicate the following requirements for the
removal of bodies from one cemetery location and relocation at a different cemetery:

The owner of a public or private burial ground, regardless of size or number of graves, must protect
the burial grounds from desecration or destruction, or from being used as a dumping ground, building
site, or any other use, which may result in the burial grounds being damaged or destroyed [see
KRS 381.697(2)]. Pursuant to KRS 213.076(12), authorization for the disinterment, transportation, and
re-interment of human graves is required from the State Registrar or a court prior to disinterment of
any human remains. When one or more bodies are to be disinterred for reburial in a different cemetery
or for other storage, an application for a disinterment/re-interment permit must be made to the State
Registrar of Vital Statistics (see 901 KAR 5:090 Section 2). A disinterment permit is required for each
grave. To obtain a disinterment permit under law, the applicant must demonstrate that it has obtained
written permission from all members of the same class of the next-of-kln for each deceased person
within the cemetery. Any single next-of-kin that refuses to provide consent precludes the issuance of a
disinterment permit, [see 901 KAR 5:090 Section 2(2)]. There are no standards provided for when a
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court order might be issued in the event thatpermission from each next-of-kin for each grave cannot
be obtained.

Based on the above research and feasibility analysis, itwas determined thatany Site Alternatives that
wouid require relocation of this cemeter/ was not practicable due to the following logistical and cost
factors:

• In orderto relocate the burials to a different cemetery location, permission would need to be
granted by the next-of-kin for each of the deceased, including agreements on reburial location
for each ofthe remains. One denial by a single next-of-kin could delay or halt the relocation
planning process indefinitely, making the Site Alternatives requiring cemetery relocation not
practicable;

- In 2010, Kentucky Utilities' (KU) special waste landfill siting for the Ghent Generating Station
Landfill Project required the exhumation and reburial of seven human burials which were
located within a small family cemetery on KU property. This small seven-burial cemetery
relocation project costan estimated $120,000 to complete. LG&E projects that the costto
relocate 78 burials would be in excess of$1,000,000 even ifall required permissions are
granted; and

• Discussions with next-of-kin revealed an intention to preserve the Mahoney Cemetery and allow
the future use of the Cemetery.

Excessive Cost: The KY Public Service Commission requirements (KRS 278.020 and KRS 278.183) state
that a public utility company is legally bound to provide the lowest cost alternative for energy
production to its customers. The Site Alternatives in Cut III were evaluated for cost and eliminated for
excessive cost where appropriate. Site Alternatives eliminated for excessive cost included any cost per
cubic yard greater than twenty percent ofthe lowest cost Site Alternatives' cost percubic yard.

The following table lists the initial Site Alternatives that were eliminated as a result of the third round
screening of Site Alternatives:

Table A.3a
CCRSite Alternatives Eliminated from the Remaining Initial Site Alternatives (CUT III)

Site

Alternative Name

Conceptual
Storage
Volume

(MCY)

Normalized

Storage
Volume

(MCY)

Normalized

Cost

(Cost/CY) Reason for Elimination

3E MACTEC Case 16 22.2 24.2 8.48 - Unacceptable Cemetery Impacts
- Inadequate Storage Volume

3E-Cemetery
Avoidance

MACTEC Case 16-

Cemetery Avoidance
24.2 24.2 10.00 - Excessive Costs

3F MACTEC Case 23

(12LCH-N)
24.9 24.2 9,47 - Unacceptable Cemetery Impacts

6E Existing Landfilis
(Vaiiey View MSW

Landfill)

24.2 24.2 31.31 - Excessive Costs

Combo 5 Ravine C, Barebone
Tributary Ravine

21.8 24.2 9.43 - Unacceptable Cemetery Impacts
- Excessive Costs

- Inadequate Storage Volume

Combo 6-

Cemetery
Avoidance

Ravine C, Barebone
Tributary Ravine-

Cemetery Avoidance

24.3 24.2 10.52 - Excessive Costs
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Alternatives Analysis Report
LG&E and KU Services Company
Trimble County Generating Station Landfill Project, Trimble County, Kentucky

Site

Alternative Name

Conceptual
Storage
Volume

(MCY)

Normalized

Storage
Volume

(MCY)

Normalized

Cost

(Cost/CY) Reason for Elimination

Combo 7 Ravine C, MACTEC
Case 16 (2U-N

Only)

22.3 24.2 8.27 - Unacceptable Cemetery Impacts
- Inadequate Storage Volume

Combo 8 Ravine C, MACTEC
Case 23 (12LCH-N)

33.9 24.2 9.68 - Unacceptable Cemetery Impacts
- Excessive Costs

Combo 9 MACTEC Case 23

(12LCH-N),
Barebone Tributary

Ravine

35.5 24.2 9.46 - Unacceptable Cemetery Impacts

- Excessive Costs

Combo 10 MACTEC Case 16

(2U-N Only),
Barebone

Tributary Ravine

19.9 24.2 - Unacceptable Cemetery Impacts

- Inadequate Storage Volume

3D Ravine B 34.5 24.2 7.43 - Unacceptable Karst Features
Impact

3G Lime Cave

Avoidance

Study Alternative

39.4 24.2 8.49 - Unacceptable Karst Features
Impact

The Site Alternatives were screened for unacceptable Impacts to karst features. Due to the denial letter
sent on May 2, 2013 from the KDWM, Site Alternatives that excavate or destruct the "Lime Cave" or
impact a large amount of karst features were deemed unacceptable. Site Alternatives 3D and 3G were
eliminated.

The Site Alternatives were screened for inadequate storage volume. The minimum storage volume to
meet the Project purpose for all CCR materials projected to be generated Is 34.6 MCY and the
minimum storage volume assuming an aggressive 30 percent beneficial reuse of CCR material is
24.2 MCY. The Site Alternatives that could not even meet the optimistic volume of 24.2 MCY for
30 percent beneficial reuse were removed from consideration. Site Alternatives 3E, Combo 6, Combo 7,
and Combo 10 were eliminated.

The Site Alternatives were screened for unacceptable impacts to the Mahoney Cemetery. The Site
Alternatives that impact the cemetery would require obtaining permission from the next-of-kin for each
of the deceased, including agreements on reburial location for each of the remains. In addition,
following research into another special waste landfill encountering a similar situation, the cost for the
relocation of Mahoney Cemetery was estimated to be in excess of $1,000,000. That cost is assuming
that all the required permissions were granted. Also, by means of discussions with the next-of-kin, it
was revealed that the Intention is to preserve the cemetery. Thus, Site Alternatives that impact the
cemeterywere deemed impractical. Site Alternatives 3E, 3F, Combo 6, Combo 7, Combo 8, Combo 9,
and Combo 10 were eliminated.

The Site Alternatives were screened for excessive costs. Site Alternatives with excessive cost are sites
with a cost per cubicyard of the Projectgreater than approximately 20 percent more expensive than
the lowest cost Alternative. The lowest cost Alternative is3G-IIC-4A at $7.17 per cubic yard. Thus, any
cost greater than approximately $8.60 per cubic yard were considered excessive cost. Site Alternatives
3E-CemeteryAvoidance, 3F, 6E, Combo 6, Combo6-Cemetery Avoidance, Combo 8, and Combo 9 were
eliminated.

The following table lists the additional Plan IIC Site Alternatives that were eliminated as a result of the
third round screening of Site Alternatives;

0100784,05, Task 005 / January 2014 0
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Alternatives Analysis Report
LG&E and KU Services Company
Trimble County Generating Station Landfill Project, Trimble County, Kentucky

Table A.3b

OCR Site Alternatives Eliminated from the Additional Site Alternatives (CUT III]

Site

Alternative Name

Conceptual
Storage
Volume

(MCY)

Normalized

Storage
Volume

(MCY)

Normalized

Cost

(Cost/CY)
Reason for

Elimination

3G-IIC-4B-1A Northern Road 33.0 24.2 9.24 - Excessive Costs

- Logistics

3G-IIC-4A Southern Expansion 39.0 24.2 7.17 - Logistics/
Scheduiing Issues

3G-IIC-5A Ravine A 33.6 24.2 8.14 - Envlronmentai

Features

3G-IIC-4B-1A was eliminated due to excessive cost and logistics. The cost per cubic yard, as shown in
Table A.3b, is $9.24. As described earlier, this is far greater than $8.60 per cubic yard, or 20 percent of
the iowest cost per cubic yard of $7.17, rendering it excessive. The northern road had excessive costs
due to the route's greater iength. The greater length would increase the cost of the haui road and the
cost of the coupled conveyor system. These items, along with some other minor cost additions,
contributed to the northern route's excessive cost. The northern road also has logistical issues due to
the pipe conveyor termination point and landfiil phasing not being ideal for construction from that
access point.

3G-IIC-4A was eiiminated due to logistics/scheduiing concerns. LG&E plans to start storing CCR
material no later than the year 2018. With construction of the landfill subgrade estimated to take two
years from permit approval before the acceptance of CCR material. In order to achieve the 2018 start
date, iandfill construction would need to start no later than 2016. Access to the subgrade construction
site wiil be needed before any work on the special waste landfill can begin, thus the haui road leading
up to the special waste landfill would need to be completed before special waste landfill construction
can commence. In order to begin accepting material by 2018, it is estimated that the haui road
construction wiil need to begin approximately no later than 2015. Additionally, before the haul road
construction can begin, LG&E would have to have the proper permits filed and approved. If the
proposed schedule were to be delayed, LG&E would run the more expensive risk of having to store
material without a prepared site available. The Site Alternative also requires that additional property be
purchased and would involve negotiations with the landowners. One of the landowners of the
properties required has shown opposition to the special waste landfill, thus making the acquisition of
the property unlikely without condemnation. It is anticipated that the property would have to be
acquired by eminent domain which may take up to a year. The Site Alternative also requires that
Ogden Ridge Road be relocated. Relocation of a road would require time-consuming procedures, such
as County approval, permitting and design, utility relocation, and construction. In addition, it may
inconvenience the public as there are some residents who live in the vicinity of Ogden Ridge Road.

3G-IIC-5A was eiiminated based on LG&E's consultation with the KY Division of Water (KDOW) and the
USEPA to avoid adverse effects to the Ravine A stream, which is a tributary to Corn Creek. The KDOW
has assigned a unique use designation to this tributary as a special use per 401 KAR 10:026, referred
to as an Outstanding Resource Water (OSRW), in contrast to Ravine B which has a use designation of
Warm Water Aquatic Habitat (not a special use designation). The 3G-IIC-5Aalternative consists of a
landfill that would be centered over the existing Intersection of Mt. Pleasant Road and Ogden Ridge
Road, which would result In surface water runoff from the landfill construction area being discharged
into the upper reach of Ravine A. Based on the OSRW use designation, ali options that would result in
construction stormwater being discharged to Ravine A were eliminated, inciuding 3G-IIC-5A.
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^Does not include CCR reused for one-time event in raising of TC Bottom Ash Pond (BAP) dikes (0.28 million tons in 2009 and
0.05 million tons in 2010).

Second generating unit (TC-2) came online in Summer 2010. TC-2 is a 760 MW unit, compared to TC-1 at 514 MW.



TrimbleCounty Ceneratbig Station LandfillProi|ect
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FIGURE A.9

COST COMPARISON SUMMARY (CUT

8VA>e/RjH/DT>l

OiEGKEOiKPR/aO

Site AltarnaUva 30 3E 3E-CEMAVOIO 3F 36 Combo e Combo 6 - CEM AVOiO Combo? Combo 6 Combo 9 36 lie -46-^ 36 lie • 48 • IB 36 tlC-4B>1C 36•lie-44 SG-UC-SA

Components RAVINES MACTEC CASE 16
MACTEC CASE IB

CEM. AVOID
MACTEC CASE 23

UME CAVE"

AVOIDANCE
3Ba4F 3B&4F> CEM. AVOID. 3B&3E 3B&3F 3F&4F

NORTHERN

ROAD

SOUTHERN

ROAD
DECOUPLED

SOUTH

EXPANSION
RAVINE A

Conceptual Stoiaga Capacity (MCY) 34.47 22.16 24.22 24.92 39.43 21.63 24.31 22.27 33.66 35.49 32.B6 3296 36.96
Volume NormsBzatlon Factor 0.70 1.09 1.00 0.97 0.61 1.11 i.OO 1.09 0.72 068 0.73 0,73 0.73 0.62

Normalized Stors^e C^wcity (MCY) 24.21 24.21 24.21 24.21 24.21 24.21 24.21 24.21 24.21 24.21 24.21 24.21 24.21 24.21
Perceniar*100K Slor^'Volume (34.6 MCY) 70% 70% 70% 70% 70% 70% 70% 70% 70% 70% 1 70% 70% 70% 70%

Percanl *30% BeneOdal Reuse* Volume (24.22 MCY) 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
*100%Slorane*LifeofLendfa fYears) 26.6 26.6 28.6 26.6 26.6 26.6 26.6 26.6 26.6 26.6 28.6 26.6 ^.6 26.6 26.6

*30% BenoflctalReuse* Lifeof Landfill(Years) 38.0 36.0 36.0 36.0 36.0 38.0 36.0 36.0 38.0 36.0 1 36.0 36.0 36.0 36.0 36.0
Total CapKal Cost ($1 MilSon} S 113 8 126 8 164 8 141 117 140 8 168 112 146 8 140 8 135 8 114 8 114 8 107 106

Total Operating Cost «1 MtlHon) S 87 8 79 8 76 8 69 8 69 89 8 69 8 69 8 69 8 6^ 8 69 8 67 8 67 8 67 8 89
Average Annual Operating Cos! (30% BeneTidaJRausa) (S1 MHIion) 8 1.8 8 2.1 2.1 8 2.3 8 2.3 2.3 8 Z3 2.3 23 S 2.S 8 2.3 8 1.6 8 1.6 8 1.6 8 23

Total Cost ($1 MlBlon} 8 160 8 205 242 8 229 8 205 8 226 8 2SS 200 8 234 $ 229 8 224 8 161 181 8 174
Total Cost («fCY) 8 7.43 8 6.46 10.00 8 9.47 8 6.49 8 0.43 8 10.52 8.27 8 9.68 8 ajs 8 9.24 8 7,47 8 7.48 8 7.17 6.14

Total Cost Comparisora

Ra9(* AHarrtaliva

I

1

OKfererwa (81 MMion)

1 3G-lfC-4A 174

2 3D 180 6

3 3G-IIC-4&-ie 161 7

4 3G-IIC-46-1C 181 8

S 36-IIC-SA 197 23

6 Combo? 20O 27

7 3E 205 32

B 36 205 32

9 3G-IIC-4B-1A 224 50

10 Combo 6 228 55

Operational Cost Comparisons

Rank* AUamalive Cosl (81 MOton) DWerence (SI MHion)

1 3G-IIC-4B-1B 67

2 30 67 ao

3 3G-tlC-4B-1C 67 0.0

4 36-IIC-4A 67 0.0

5 3E-CEM AVOID 76 11.6

6 3E 79 126

7 kanboe-CEMAVOH 89 21.8

8 3G - lie • SA 89 21.6

9 3F 69 21.6

10 30 B9 21.B

Cosl Par CY Comparisons

Rank* ARerrtallva Coal Par CY Oifferenca (8fCY)

1 3G-IIC-4A 87,17

2 3D 87.43 Q.2B

3 3G-1IC-4B-1B 87.47 030 I
!

4 3G-DC-^-1C 87.48 a3i j
;

5 3G-IIC-SA 88.14 0.97 1
j

e Combo? 86.27 1.10 !

1
7 3E 86.46 1.31 1

8 30 86.49 1.31

9 36-IIC-4B-1A 89.24 207

10 Combo6 89.43 Z2& j

1. Coals are for comparison of SHoAJIemaUvesonly. No corRbKiancleseppHed.

3. Coals are calculaled on 2012 dollar basis. No prasanl worth. Inflellon,or dlscounl rales Included.
4. AAernMlveseEandComblneUon lO'n^ ellmlrtatadJrtCulllldue tounreasonabia costs and not maellngsloraga volutneraqutrarnants.raspectlvaly.as dascrBtadIntha raporL

wUh respect totheexistkig topografrfiy. SeaAttachment 3 forconcepliallandflH devalopmanL '
6. Ranks fOreach consideration are based on 1 being the lowest cost and 10 being the hit^ieal cost
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AlternativesAnalysis Report
LG&E and KU ServicesCompany
Trimble County Generating Station Landfill Project, Trimble County, Kentucky

ATTACHMENT 1
CCR Storage and Potential Beneficial Reuse of CCRs

gal consultants

C100784.05, Task 005 / January 2014 0 trtitfnfTTin; tMn tetlllv:



Alternatives Analysis Report
LG&E and KU Services Company
Trimble County Generating Station Landfill Proiect, Trimble County, Kentucky

CCR Storage and Potential Beneficial Reuse of CCRs

GAI evaluated CCR storage volumes for 100 percent storage of the CCR production data as stated In
this Report. GAI also evaluated CCR beneficial reuse data and BAP bathymetric survey data supplied by
LG&E to determine a beneficial reuse percentage that could potentially be achieved to adjust the
annual CCR production volume at Trimble County Generating Station. This adjusted CCR production
was used to evaluate conceptual sites for a long-term storage volume of CCRs adjusted for beneficial
reuse.

LG&E supplied bathymetric survey data for the BAP from the following dates:

• September 2, 2002;

« July 26, 2005;

• February 17, 2009; and

• June 1, 2011.

The BAP was put into service on September 1, 1990 and has been the primary means of CCR disposal
at the station. Therefore, any material not stored in the BAP has been beneficially reused or
segregated for future potential beneficial reuse. The data was adjusted for the one-time 320,000 CY
beneficial reuse project to raise the BAP dikes.

From September 1, 1990 to June 1, 2011, the average fill rate of the BAP was reported as
0.29 MCY/yr. The generation rate for Unit 1 CCRs from LG&E's Generation Planning is reported as
0.41 MCY/yr. The difference of the annual beneficial reuse rate, based on the bathymetric survey
results, is 0.12 MCY/yr (approximately 29 percent beneficial reuse percentage).

Based on annual Toxic Release Inventory reports, LG&E has quantified the CCR production and
beneficial reuse data for all company stations combined and for Trimble County Generating Station. A
summary of this data can be found on Figure A.3 and Figure A.4, respectively. The company-wide
beneficial reuse has averaged approximately 20 percent of the total CCR production in 2009, 2010,
2011, and 2012. After adjusting the Trimble County Generating Station beneficial reuse quantities for
the one-time station use of CCRs to raise the BAP dikes, the Trimble County Generating Station
beneficial reuse has been 31 percent, 29 percent, 19 percent, and 23 percent in 2009, 2010, 2011, and
2012, respectively. The quantity of material beneficially reused off the station property over that last
three years has been rather consistent ranging from approximately 0.13 MCY to 0.17 MCY. The
production of CCRs has increased significantly due mostly in part to the start-up of Unit 2; therefore,
even though the quantity of material reused has remained rather consistent. The overall beneficial
reuse percentage has dropped to 20 percent in 2012.

There are many factors that affect the beneficial reuse market for CCRs:

" strength of economy, housing, and construction markets;

• regulations;

- additional scrubbers at all power stations, due to air emissions regulations, result in an
increased number of participants in the synthetic gypsum market;

- LG&E has seen the demand for their synthetic gypsum drop from 1.2 million tons per
year (2001 to 2008) to 0.41 million tons per year (2009 to 2011);

• USEPA-proposed treatment of CCRs as hazardous waste may affect the beneficial reuse
market;

- proposed regulations may impact CCR use in large structural fills;

gai consultants
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Alternatives Analysis Report
LG&E and KU Sen/ices Company
Trimble County Generating Station Landfill Project, Trimble County, Kentucky

( _J - air pollution control systems to reduce emissions changing the characteristics of CCRs
and making the product less desirable; and

• distance to markets for CCRs.

Based on the bathymetric survey results, the long-term, off-site reuse rate has averaged approximately
0,12 MCY/yr for the Trimble County Generating Station since Unit 1went online in 1990 (21 years).
The reuse rate is also consistent with the quantity of CCRs beneficially reused off station property from
2009 through 2012 (0.13 MCY to 0.17 MCY). Using the long-term average reuse rate with the
production ofCCRs from both units (0.91 MCY/yr) results in a 13.2 percent beneficial reuse rate.
Even though there is uncertainty in the CCR beneficial reuse market, LG&E actively promotes and will
continue to pursue beneficial reuse with the existing gypsum barge loading, and completed the
addition of fly ash barge loading facilities (placed in service December 2012) to increase their ability to
transport material for beneficial reuse. One-hundred percent storage disposal rate Site Alternatives
were evaluated in this Report. Also, based on the data reviewed, an aggressive 30 percent beneficial
reuse rate over the life of the Project is considered to evaluate CCR storage areas for the long-term
disposal plan. This equates to 273,000 CY of CCR being beneficially reused per year. Use of a higher
sustained beneficial reuse rate over the life of the Project would be speculative based upon past reuse
rates and the above-mentioned factors affecting future reuse rates.

9 gal consultants
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Trimble County Generating StationLandfill Project
AlternativesAnaiysis Report

ATTACHMENT 5

COST COMPARISON ESTIMATE {CUT IV)'-^^

BY; DTH

CHECKED; CLD

UnltCo^ UnH

Southern RoeiJ

3I3-IIC.4B-1B-BR
(30% Benfidal Reuse)

Southern Road

30-IIC-4B-1C

Decoupled

3G-ilC-4B-1C-BR
(30% Benefidel Reuse)

Decoupled
QuanOty Coat Quantity Cost Cost QuanlRy Cost

CAPITAL.C0ST8

' 3 12.000 Am 0 8 0 8 0 8 0 3

2 Cteiring,QiuMlng,snd St* Pr*p«nllMi 3 17400 Am 521 8 8451,900 521 8 8.BSI4OO 524 8 8,901400 524 8 1901400
La(««Uincy LineRstoaifan(345KV angle Ckcufl) 6 BSD IF 8,400 5 7,»2400 1400 8 7401000 8.400 8 7491000 8.400 8 7491000

4 TrImUaCounty WUer DIsMd Line
S SO LF 0 8 0 8 0 8 0

5 SDeibyRECC CHHrfbullon Lin*RNocaOon
S 50 LF 0 8 0 8 0 8 0 8

6 T*lecommunle*Uen Line 6 50 IF 0 8 0 8 0 8 0 8

7 FM„
6 50 IF 85.045 8 3451251 65,045 8 3.251251 64.017 8 3400,851 84417 8 3400.851

e EnvlrsnmenUI WeltanS MUgallon (comMsadenadlufledml^Mtonmti) 8 72,000 Am 156 5 166,048 248 8 186.048 158 8 188.048 158 8 161048
» EnvlRMvmntN SlnamMRgstlon (ceslb***d onsdlitNeO rnHgiUon unis)

\Mas LF 90.524 8 18.466,825 00,524 8 18.481825 60.524 8 18.466.625 90424 8 18,468425

10 Cemslefy Rtlocation
VMas EA 0 • 0 8 0 8 0 8

11 CulumReiBurce* (PstenlUPhaselUenSI* iSnMO) 8 400,000 EA 5 8 1000400 5 8 100D.OO0 5 8 2400.000 s 8 1000,000
13 hdtmt Bel MlUgallon

5 5.338 Am 521 8 1779,497 521 8 2,770.407 524 8 1704477 824 8 1704.977
13 Rom RelocaUon(CountyRoad)

8 350 LF 0 8 0 8 0 8 0 8

RoadRelocalien (SIM Road)
3 400 IF 0 8 0 8 0 8 0 8

CCR TRANSPORT .

IS P^ Conveyor Transport (North RiageTV) t 2.160 IF 0 8 0 8 0 , 0 8

IS PlpaConveyer Tratuport(Ogdon RIdga RoadPath) 1 1425 LF 6438 8 12497,109 5436 8 11697,101 5,319 8 12490.428 5419 8 11699,428
17 Pip*CeitvayorTransport(SouthRtdgaTop)

8 3.125 LF 0 8 0 S 0 8 0 8

IS Transfar SlaUan
8 250,000 6A 0 8 0 8 0 8 0 8

19 Haul Road'Off LandlH 8 140C LF 8406 8 8.401800 5406 8 8.492400 9409 8 1491800 S.308 8 8491600
20 Brtdga.Lstga(36FThigh.440FTIong. 60FTwide] 8 4400.000 EA 0 8 0 8 8 0 1

21 Brtdgc' Medium(200FTlong.60 FT«1d*} 8 1.760.000 EA 1 8 1.750.000 1 1 i.no40o 8 1.790.000 1 8 1,790400
LANDFILL PREPARATION .~ -

22 Pertrmier Cotedton i>imel - Febrto Foim. 6-10-SetUan Mdlh
8 7540 LF 18,073 8 1,130.475 15.073 8 1,130,476 15,073 8 1.130.475 15.078 8 1.130,475

23 UpslepeOrainagaDrvarMon Chmei • FMrteForm.1-5*BottomWWUi 8 9040 LF 18.105 8 005436 18,105 8 905438 18.105 8 905436 18.105 8 805436
24 Subgrade Preparation - Ocrtcfal Earthmric • Set InsideFociprtnt (30001R.T.)

8 645 CY M14.S91 8 7461437 1.414491 8 7.092,437 1.414491 8 7491437 1.414,591 8 7,992.437
2S SubgiMePreparation. BentfalEaithworlc - RoekBtasdng (3000BR.TJ

8 21.72 CY 1.300,410 8 U444,905 1400,410 8 29444406 1400,410 8 28444405 1.300410 8 28444,905
2S Bubpad* Prtparalion. Borrowor SpoBngEnass Malertil- Sot • 1/2MIe

8 545 CY 311.364 8 1.759406 311,364 s 1.759406 311.384 8 1.756406 311464 5 1.769406
27 SMgrade PreparaUon. Borrowor SpoBngExcess Material. Sod• 1 MOa

8 644 CY 311,364 S 1.849.501 311.364 8 1.849,801 311.364 8 1441401 311,384

28 Subgrade PreparaUon. Borrowor SpoOtrgbeen* MalartsI.Sod. 2 MSas
8 644 CY 1,377439 8 6.424421 1477.839 8 9.424421 1.377,839 8 8424,421 1477.838

2> SubgrMe Prtparalion • Bonew er Spotting bcess Maierlil • Sod - 4 USes
S 846 CY 0 8 0 8 D 8 8

30 Landfld ComposBs UnerSystem -04 iNRTProledlvt Covtr/* miRTDrainage Layer
8 91.000 Am 0 8 0 8 0 8 0

31 LandlD Cofflpostle UnerSyNem.14 mlRTProledNtCewe</4 mlRTOtaMgeLayer
8 93.000 Am 0 8 0 8 0 S 0 8

32 Landin Composite UnerSyatam • 04 mlRTProtacUva Cever/2 trdRTOrakiapt Layer
8 68.000 Acre 194 8 17.051406 197 8 17.325.020 194 8 17459,408 167

33 OroundwaltrUndeidralnDrainagePipas 8 6.000 Acre 184 t 1.163,141 167 8 1,181451 194 8 1,163,141 197
34 laacftaie CoUeetten SystemDrainagePtpes

S 16,000 Am 194 8 1907454 197 8 1053,128 104 8 1007,684 197

35 largeE&lSVM Pond endLaadiata Pond •EarthWDrk andUntr^alan(>3S*cre4|)
8 3,000,000 EA 8 3,000,000 1 8 1000400 , 8 3400,000 ,

36 MaArm ES/6WM Pond andLaadiait Pond •Eartiworli andLiner Syslam (-20aen4t)
8 1000400 EA 0 8 0 8 e 8 0 8

37 Leadrali Header P^
8 65 LF 400 8 26400 400 8 26400 400 8 26400 400

36 RnalCovet System-2MBeRT(12ind>esCtsy; 12IndiesTopaol)
8 39,000 Act* 0 8 0 8 0 8 0 8

Final Cover System.4 dffle RT(12IndiesClay; 13IndiesTopsog)
8 33400 Am 194 8 6497478 197 8 8.408482 194 8 1397478 167

OPERATING.COSTS

40 Hauing-1 MieRoundTrip(22CYontandllUprtvBte reed) 1 166 CY 84.161016 8 87.484,760 23,180468 8 64481,704 34.163,019 8 67454.780 28,190488
Hauing.2 MtaRoundTiip(22CYonlandWprtvda toad)

S 3.48 CY 0 8 0 1 0 5 0
42 Hauldig • 3 MS* RoundTrip(22CYontandO/prlvale road) 8 4.19 CY 0 8 Q 8 0 8 t,

8
43 Hauling - 30Ml*RoundTilp(18CY.35MF«avg) 8 1145 CY 0 8 0 8 0 8 0

DRsRcCCROIaposd 8 2140 TON 0 8 0 8 0 8 0 8
4S Pipe CenvayorCost orCeefMlon

8 Hen CY 34.161019 8 6,831404 25,180488 8 5436,078 34,161019 8 8431404 25.180,368 8 S.Q3647B

SITEALTERNA-nVE:

troMeE cAPAcnv (hcy):

*iM» rrofU6e*unoFLAN0F!u.{y&Afts);

"30%OENfflCULReUSB-UPCOFLANDFILL (YEARS)

TOTAL CWTALCOST(SI ULUON)

TOTALOPfiRATINB COST(SI lOLLJON)

AVeuaCANNUAL OPERA'nNO COST (30% BSJEFICIAL REUSE} (t1m ((Qffl

TOTALUFE CYCLECOST(SI MOJJON)

TOTALLIFECYCLECOST (tfCY)

3G-liC-4B-1S
3Q-IIC-4B-1B-BR

(30% BRU) 3G-IIC-4B-1C 3G-IIC-4B-1C-BR

(30% BRU)
34.16 25.18 34.16 25.18

37.5 27.7 37.5 27.7

53.6 36.5 53.6 39.5

146 146 148 148

04 69 94 69

1.8 1.8 1.8 1.8

242 216 242 216

97.08 98.64 $7.09 16.65

Costs arefarcomparison ofStta Altematives only. No cenSngendes applied.

"W'""» •nlWp'MID b. slgnlten«y aweiDnt Site Altemallvte>. It«ba .nbclp^ed tebasimiter tecoal for .11 SiteAHematlves are not Included (Le. project manaBement, groundwater and surftce water monitorino. yearly malnterance, etc.).
Coetsarecalculated on2012dollar tnsls. Nopresentworth, Inflation, ordiscount ratasIncluded.

January 2014
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Capital Review -

Attachment to Response to AG-1 Questi^ftb. 106
Page llBf 1615

K. Blake

Accrual Basis, SMillions

Authoritv/ECR Comparison

T otai

Rroiection
BAP/GSP S29
Landfill Phase I/Treatment & Transport $277
Landfill Phase II, III, & IV $148
Holcim $9
Total $463

Current

Authority

$30

$73

$o

$9

$111

ECR

Piling

$25

$73

$o

$8

$106

Variance to

Authority

$1

($205)
($148)

($o>
($352)

Variance to

ECR Filing

($4)
($205)
($148)

($358)

Business Plan Comparison

2013 BP

BAP/GSP

Landfill Phase I

Treatment & Transport
Landfill Phase II, III, Close & Cap
Holcim

Total 2013 BP

2014 BP

BAP/GSP

Landfill Phase I

Treatment & Transport
Landfill Phase II, III, Close & Cap
Holcim

Total 2014 BP

Variance to 2013 BP

BAP/GSP

Landfill Phase I

Treatment & Transport
Landfill Phase II, III, Close & Cap
Holcim

Total Variance to 201 3 BP

Pre-2013
Post

2013 2014 2015 2016 2017 2018 2018 T otal

$29 $o $o $o $o $o $o $o $29
$9 $17 $55 $io $1 $o $o $o $92
$6 $18 $46 $23 $o $o $o $o $93
$o $o $o $o $o $o $o $174 $175
$9 $o $o $o $o $o $o $o $9

$53 $35 $ioi $33 $1 $o $o $174 $397

$28 $o $o $o $o $o $o $D $29
$9 $2 $2 $19 $28 $32 $8 $12 $112
$7 $1 $1 $29 $86 $42 $o $o $165
$o $o $o $o $o $o $o $148 $148

$o $o SO $o $o $o $o $9
$53 $3 $3 $48 $113 $74 $9 $160 $463

$1 (SO) $o $o $o $o $o $o $o
$o $16 $53 ($9) ($27) ($32) ($8) ($12) ($21)
($1) $16 $46 ($6) ($86) ($42) (SO) $D ($72)
$o $o $o $o $o $o $o $26 $26
($o) (SO) $o $o $o $o $o $o (SO)
(SO) $32 $98 ($15) ($113) ($74) ($8) $14 ($66)

Key Messages

• All numbers are net of IMPA/IMEA reimbursement.
• The increase oyer the ECR Filing is due to refined engineering on the Transport System, permit delays, new
landfill layout, and project contingencies added.
• Permitting issues haye delayed Phase I at least 2 years.

PPL companies
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/ V UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
I £ REGION 4
\ -Vl^ ^ ATLANTA FEDERAL CENTER

•v 61 FOHSYTH STREET
ATLANTA. GEORGIA 30303-8950

^ • -T- , j JliL 1 I a»t
Colonel Luke T. Leonard

District Engineer ^
Louisville DistrictCorps of Engineers
Attn: Kimberley J. Simpson
CELRL-OP-FS, Room 752
P.O. Box 59

Louisville, Kentucky 40201-0059

Subject; Louisville Gas & Electric Company
Coal Combustion Residuals Landfill, Trimble County, Kentucky LRL-2010-711

Dear Colonel Leonard:

The U.S. Environmental Protection Agency, Region 4, has conducted a review ofthe public notice and the
additional materials submitted by the Louisville Gas &Electric Company (LG&E) in support ofits
application for aClean Water Act (CWA), Section 404 permit. The public notice from the U.S. Army Corps
ofEngineers (Corps), Louisville District announcing this project was dated May 23,2014. The EPA received
an advance copy ofthe public notice approximately one week prior to that date and on May 19,2014, Ms.
Lee Anne Devinc ofyour staffapproved the EPA's request to extend the comment period for this project to
July 14, 2014. We are grateful for the additional time to review the .voluminous materials provided by LG&E
and hope that the following comments are useful to the Louisville Disuict during itsown review of this
project.

The LG&E proposes toconstruct a coal combustion residuals (CCR) landfill in waters of the United States to
accommodate the CCR produced at itsexisting Trimble County Generating Station on the Ohio River in
Trimble County, Kentucky. According to project documents, the LG&E generates approximately 910,000
cubic yards ofCCR annually at this facility, and design plans for the proposed landfill are based on
providing enough storage capacity to accommodate 33,4 million cubic yards ofCCR over a37 year
timeframe. The proposed project, which includes a 189-acre landfill and an additional 651 acres ofsupport
facilities and operations areas, will directly impact approximately 87,254 linear feet ofstream, 2.6 acres of
wetland and 0,5 acres ofponds. These stream impacts arc a 60 percent increase over the linear length of
stream impacts associated with this project as it was formerly proposed in2011-2012.

The comments provided herein identify the EPA's views regarding compliance with the CWA Section
404(b)(!) Guidelines (40 C.F.R. Part 230) (Guidelines). The Guidelines provide the substantive
environmental criteria against which Section 404 permit applications are evaluated. For reasons outlined
below, the EPA has concerns that the project, as currently proposed, may not comply with the Guidelines.

Alternatives Analysis - 40 C.F.R. Part 230.10fnl

The Guidelines state that "no discharge ofdredged orfill material shall be permincd if there is a practicable
alternative to the proposed discharge which would have less impact on the oquatic ecosystem, so long as the
alternative docs not have other significant adverse environmental consequences." The permit issued by the
Corps should reflect the least environmentally damaging practicable alternative. Furthermore, theGuidelines

(ntwndtAddrttss(UflL) • hitpy/www epa.gov
Recvclad/Recycfablfl •Prinlod with V»5el3t>l«Oa Bamd Into on Recycled P»p«f(»AwTujin 30% Poslconjixnef)
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recognize lhal the rigor ofanalysis should be commcnsurale with the severity ofpotentiQl adverse tmpncLs on
the aquatic ecosystem. Based on.our review ofavailable monitoring data from the project area, the EPA
believes that the aquatic resources proposed to be impacted as a result ofthis project may be among the
highest quality headwater stream resources in this region ofthe Commonwealth.

We do not believe that the applicant has adequately demonstrated that the proposed alternative to fill nearly
17 miles ofheadwater stream represents the least environmentally practicable alternative, consistent with the
Guidelines. The alternatives analysis should more clearly and completely describe the process by which the
least environmentally damaging practicable altemative was identified. The information provided to date
appears to rely considerably on undocumented orundefined cost information and with very little to no
comparative analysis of the range ofenvironmental impacts associated with different alternatives that were
considered orestimated compensatory mitigation costs.

"Unreasonable expense" is frequently cited as reason for removing sites from further analysis without
thorough documentation and often without even a defined threshold for this criterion. "Unreasonable
expense is cited as partial or primary cause for elimination of 17 site alternatives in the first phase (i.e. Cut
1) of the multi-phased alternatives analysis. Furthermore, factors related to "Cost Impacts" comprise 40
percent of the criteria evaluated in the second phase (i.e. Cut II), yet the Cut II analysis is entirely
hypothetical and fails to quantify thresholds or otherwise include any objective rationale for elimination of
alternatives evaluated therein. It is not until the third phase of the alternatives analysis (i.e. Cut HI) that cost
is objectively addressed. "Excessive cost" is defined in Cut III as "any costper cubicyardgreater than
twenty percent afthe lowest cost Alternative's cost par cubic yard. "(pg. 20, Alternatives Analysis Report).
However, it isuncl^r whether "excessive cost" in Cut III is synonymous with "unreasonable cost" in Cut 1
and Cut II, but this is somewhat implausible given that the former is defined on aCut III economic analysis
and no costs at all are discussed in Cut I and Cut II.

We note that 13 ofthe 15 alternatives evaluated in Cut III ofthe altemative analysis are eliminated "based on
cost and logistical analysis." However, even the cost threshold defined here in Cut III is confounding,
because it is based on alandfill site alternative that is dismissed for logistical and scheduling concerns. If this
site is dismissed due to such concerns, should it viably be used to establish the cost threshold upon which
other sites are evaluated in the same phase ofthe analysis? The fact that numerous altemative sites were
eliminated during Cuts Iand II without provision of pertinent economic data, defined cost thresholds, or
consideration ofassociated environmental impacts isofadditional concem to the EPA.

The EPA believes that potentially feasible alternatives may have been eliminated in the alternatives analysis
based on incompletely yetted economic considerations and that these sites warrant closer scrutiny. For
example, the degree ofimpacts to jurisdictional waters ofthe United Slates is not acriterion used in the
alternatives analysis until the final phase ofthe evaluation (Cut IV) when only landfills cited in Ravine B
remain under consideration. The alternatives evaluated in Cut IV are materially equivalent in location, costs,
and impacts. Both lie in Ravine B, both have nearly identical project costs (i.e. $7.47 vs $7.48 per cubic yard
of^h stored) and both have the same anticipated impacts to waters of the United States. Considering that
anticipated aquatic resources impacts in Ravine Bare significant and the resources ofhigh quality (further
addressed below), mitigation costs for such impacts to waters of the United States will likely be significant.
The EPA believes it is necessary to include compensatory mitigation costs throughout the alternatives
analysis where project cost isacriterion for evaluation ofpracticable alternatives.
The permit application announces the LG&E's proposal to pay an in-lieu-fee (ILF) to the Kentucky
Department ofFish and Wildlife Resources ILF Program to satisfy compensatory mitigation needs for the
proposed project. Although no specific monetary amount was specified for this ILF payment, the EPA
estimates that, based on the LG&E's own assessment ofstream conditions in Ravine Band the ILF
calculator on the Corps* web site, the project as presently proposed could require an ILF payment of
approximately $18 million. This would equate to $0.54 per cubic yard ofash over the proposed life of the



landnil. As noted previously in this letter, environmental impacts to waters of the United States were not
used as an evaluation criterion untilCut IV of the analysis and projectcost estimates (excluding mitigation
costs) were not provided until Cut III. Ifcompensatorymitigation costs were included throughout the tiered
evaluation of alternatives instead of only the final stage thereof, alternatives with feweradverse impactson
jurisdictional waters of the United States and commensurately less mitigation cost may be more attractive
from an economical perspective and thereby exert some influence on the company's dclcrraination of
"unreasonable expense" during the initial phasesof its alternatives analysis.

Aitemalive 5B (Lee Bottom) Isone example whereadditional economic analysismay be warranted, This
alternativeis dismissed as a practicable alternative in Cut I of theallematives evaluation basedsolelyon
undefined expenses relatedto barge transport, loading and off-loading facilities. According to project
documentation, Alternative 5B (Lee Bottom) can accommodate theentire landfill design volumeof 33.7
million cubic yards ofCCR for long-term storage. A typical bargecan hold approximately 2,400 cubic yards
of material, whichis the approximate daily volume of CCRproduced at theTrimble County Generating
Station.Considering that even the company's preferred alternative will requireconsiderable construction
costs forarguably similarinfi^tructurc as thatnecessary at anyCCRlandfill (e.g. conveyors, haul roads,
other equipment), it isuncertain whether infrastructure needs unique to a site such as Lee Bottom (e.g. barge
unloading facilities) grossly exceed othercostsunique to thepreferred alternative in Ravine B (e.g.
compensatory mitigation costs).

While the EPA concurs with theposition, takenin the LG&E'sallematives analysis, thatsites located within
the 100-year floodplain of theOhio River arc impracticable alternatives, theEPA believes thatall potentially
feasible alternatives that avoidor minimize impacts to highquality jurisdictional waters should be vetted in
detail, including consideration of compensatory mitigation costsand the impacts thereofon the economic
evaluation of alternatives. Inaddition, criterion used during Cut IIof the alternatives analysis should be more
objectively defined. Alternative 5B (LeeBottom) is onespecific example where a more objective and
complete economic analysis is needed,but there may be others.

Baseline Aquatic Resource Characterization

The present CWA 404 permit application fails to acknowledge the March 2013 field sampling effort in
Ravine B where theproposed landfill would be located. Thatsampling wasconducted bybiologists from the
Kentucky Division of Water(KDOW) andconsultants for theLG&E. Based on KDOW's analysis, the
Ravine B stream biological community was dominated by sensitive taxa, included numerous rareor
uncommon taxa and scored "Excellent"on the Kentucky Macroinvertebrate Bioasscssment Index (KMBI).
Thisassessment wasconsistent with theconclusion reached by theLG&E's former consultant who sampled
the stream six years earlier (Mactec, 2007),

However, neither the KDOW, nor the EPA, hasanyrecord that theLG&E'sconsultants everprovided a data
sununary or interpretive report based on theircollection of biological samples concurrent with theKDOW's
ownsampling effort in March 2013. Instead, thepresent permit application evaluates stream quality based
solelyon physical stream habitat subjectively evaluated "over thecourse of a two-year period from June
2011 through November2013." While the present permitapplication includes the Mactec (2007) report as
Attachment K in Volume IIIof the permit application, the text of the alternatives analysis downplays the
significance of the Mactec conclusions by referring to a subsequent 2012 water quality assessment compiled
byCivil& Environmental Consultants, Inc. (CEC). The latter report however, provides little relevant
biological information on the Ravine B strcam(s), because biological sampling was conducted outside of the
KDOW's required sample indexperiod. In fact, the 2012 report itselfnotes, "In consideration of the
biologicalsampling beingconductedoutsideofthe indexperiodfor thisstudy, CEC determined that
computingMBlscores, in accordance with the biological metricsand scoring criteria outlined in the KMBI
manual (KDOW2003), tvos impractical," (CEC, 2012).



# Inspile of therelative paucity of biological dataprovided in the present permit application, the LG&E
considers slightly overone-halfof the total 16.5 milesof streams proposed to be impacted as"excellent"
condition. Approximately 88percent of intermittent streams in the Ravine B watershed arereported as
"excellent" and 12 percent is considered in"average" condition. Furthermore, 82percent ofephemeral
channels in theRavine B watershed arereported to be in"average" or "poor" condition, with the remainder
rated as "excellent."

In lightof thequantitative evidenceprovided by Mactec in 2007, and the KDOW in 2013, the EPA believes
that thequality of theunnamed mainstcm tributary stream inRavine B is equivalent to reference stream
conditions, asdefined in theCommonwealth's categorization criteria for "Exceptional Waters" in its
antidegradation regulations at 401 KAR 10;030 Section l(2)(a):

(a) Categoiization criteria. Asurface water shallbecategorized as an e.\ceptional water
ifany ofthefollowing criteria arc met:

1. Surface water is designated as a Kentucky Wild River andisnot categorizedas an
outstanding national resource water:

2. Surfacewateris designatedas an outstanding state resource wateras established in
40J KAR 10:031, Section 8(l)(a)l, 2, and 3 and Section 8(l)(b);

3.Surface watercontains citherofthefollowing:

a.Afish community thatisrated "excellent" by the tae ofthe Index ofBiotic Integrity
included in Development andApplication ofthe Kentucky Index ofBiotic Integrity
(KIBI), 2003; or

b. Ainacroinvertebrate community that is rated "excellent" bythe Macroinvertebralc
Bioasscssmeut Index included in "The Kentucky Macroinvertebrate Bioassessnient
Index,"2003: or

4.Surface water in the cabinet's reference reach network.

According to theKDOW, there areonly 13 "reference" quality stream segments recognized in the Outer
Bluegrass ccoregion ofKentucky (Ecoregion 7ld) where the proposed project lies (C.Brantley, pers. comm.,
July 7, 2014). Of those 13, onlyseven are headwater streams, likeRavine B, thatdrain a watershed of five
square miles or less. The rarity of high quality reference streams in this ecoregion heightens the importance
ofpursuing all possible measures to avoid impacting such streams and requires regulatory diligence to ensure
that such efforts are objective, quantifiable andthorough.

Conclusion

Inconclusion, theEPA believes that the project, as proposed, may not comply with Guidelines. TheEPA
finds this project may result in substantial and unacceptable adverse impacts on aquatic resources ofnational
Importance. Therefore, werecommend denial of this project ascurrently proposed. As summarized above, n
significantly expanded alternatives analysis is necessary to more thoroughly and objectively evaluate all
alternatives to the proposed CCR landfill in the unnamed tributary ofCom Creek, with particular emphasis
on thosealternatives previouslydismissed due to undefined and undocumented economicconsiderations.
This letter follows the field level procedures outlined inthe August 1992 Memorandum ofAgreement
between the EPA and the Department of the Army, Part IV, paragraph 3(a) regarding § 404(q) ofthe CWA.



I want (0 thank you and your staff for your cooperationand willingness to address our concerns. We look
forward to worldng closely with you and the applicant to resolve the concerns outlined above. If you have
any questions, please call me at (404) 562-9345 or Mr. Eric Somerville at (706) 355-8514 of ray staff.

Sincerely,

[(Luc

). Giattina

r

ef Protection Division

cc: Ms. Lee Anne Devine, U.S. Array Corps ofEngineers Louisville District

Mr. Lee Andrews, U.S. Fish and Wildlife Service

Mr. Peter Goodman, Kentucky Division of Water



# sT ^ V UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 4

ATLANTA FEDERAL CENTER
61 FORSYTH STREET

ATLANTA, GEORGIA 30303-8960

AUG - 7 2014

Colonel Christopher G. Beck
District Engineer
Louisville District Corps of Engineers
Attn: KimberlyJ. Simpson
CELRL-OP-FS, Room 752

P.O. Box 59

Louisville, Kentucky 40201-0059

Subject: Louisville Gas & Electric Company
Coal Combustion Residuals Landfill, Trimble County, Kentucky
LRL-2010-711

Dear Colonel Beck:

The enclosedJuly 11,2014, letter from the U. S. Environmental ProtectionAgency provides comments
in response to a Clean Water Act (CWA) Section 404 permit application submitted by the Louisville
Gas & Electric Company (LG&E) proposing to construct a 189-acre landfill in jurisdictional waters of
the U.S. located in Trimble County, Kentucky. The proposed landfill is designed to accommodate Coal
Combustion Residuals (CCR) from the existing LG&ETrimble County GeneratingStation for the next
37-38 years, and together with its appurtenant structures and operations plan, will affect approximately
840 acres of land and result in direct impacts to 87,254 linear feet of streams, 2.6 acres of wetlands and
0.5 acres of open water ponds.

The EPA's July 11,2014, letter was sent pursuant to Part IV, paragraph 3(a) of the 1992 CWA Section
404(q) Memorandum of Agreement (MOA) between the EPA and the Departmentof the Army. As
noted below, this letter is beingsent pursuant to Part IV, paragraph 3(b)of the 1992 CWA Section
404(q) MOA. The proposed LG&E project would have direct impacts, as stated above, on a watershed
drained by an unnamed tributary to Com Creek that has been documented as having high water quality
and a diverse biological community, as evidencedby an "excellent" Macroinvertebrate Bioassessment
Index (MBI) rating. An additional indicationof the quality of this stream system can be found by
comparing the system that is proposed to be impacted to a nearbystream. Samplingconducted by
LG&E's consultants in 2007, documented that conditions in the streams proposed to be impacted by
construction and operation of the CCR landfill were in fact better (i.e. higher scoring on the MBI) than
conditions documented in a stream lying immediately to the north. That northern stream is designated by
the Commonwealth of Kentucky as an Exceptional Waterof the Commonwealth, an Outstanding State
Resource Water and is also included in the Commonwealth's biological reference reach network. The
Kentucky Division of Water resampled the streams proposed to be impacted in March2013 and again
found that the stream's biological community ranked as "excellent" according to the MBI.
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TheEPA's July 11, 2014 comments were based on information contained in the CWA 404 permit
application dated January 2014 and provided the EPA's views regarding compliance with the CWA
Section 404(b)(1) Guidelines - 40 C.F.R. § 230(Guidelines). The EPA expressed concerns that the
permit applicant had not undertaken a proper alternatives analysis required under the Guidelines in order
tojustifythe proposed alternative as the least environmentally damaging practicable alternative
(LEDPA), consistent with 40 C.F.R. § 230.10(a). Specifically, the EPA commented that the applicant
dismissed numerous potentially feasible alternatives based on economic considerations that were neither
defined, nor documented. Further, the applicant's alternative analysis included little to no comparative
analysis of the range of environmental impacts associated with different alternatives or their
comparative estimated compensatory mitigation costs.

Inaddition, since providing the July 11, 2014, comment letter, the EPA has learned of a potentially
feasible altemative not considered bythe applicant. Sterling Ventures, LLC owns and operates an
underground limestone mine in Gallatin County, Kentucky that holds a Special Waste Facility permit
from the Kentucky Division ofWaste Management (KDWM) to accept synthetic gypsum produced
during the flue gas desulfurization (FGD) process at theKentucky Utilities Ghent Power Station to fill
mine voids in the mined out sections of the underground mine. It is the EPA's understanding that
subsequent to KDWM's issuance of the Special Waste Facility permit for Sterling Ventures which had
originally identified the Ghent Power Station asa source of FGD, Kentucky Utilities elected to dispose
of this material on-site of the Ghent Power Station instead ofutilizing the Sterling Ventures mine. Based
on information contained in the Sterling Ventures permit application approved by KDWM (summarized
in enclosure 1), the mine may have the storage capacity necessary to accommodate all of the CCR
material generated by the LG&E Trimble County Generating Station. Use of the existing Gallatin
County site would likely significantly reduce impacts to wetlands, surface waters, floodplains and
groundwatcr resources in comparison to those impacts associated with construction and operation of the
proposed new landfill. In addition, according to KDWM, it would require only a permit modification to
the Sterling Ventures Special Waste Facility permit in order to allow for storage ofCCR generated at the
Trimble County Generating Station. Pursuant to 40 C.F.R. §230.10(a), it is the applicant's responsibility
to consider all practicable alternatives and toselect a practicable altemative that does not involve a
special aquatic site unless it can be clearly demonstrated that one is not available. The EPA believes that
opportunities to utilize the underground limestone mine to store CCR from the Trimble County
Generating Station warrant careful consideration as a potentially feasible altemative.

The EPA continues to beconcerned that the proposed discharge ofdredged or fill material into waters of
the U.S. would eliminate 16.5 miles ofstreams that have been documented to be among the highest
quality in this region of Kentucky. In addition, potential opportunities to avoid and minimize impacts to
these resources have eithernot yet been considered, or have been dismissed for reasons that are not
clearly defined ordocumented. The EPA recommends that the applicant undertake a thorough and
transparent analysis of alternatives and associated environmental impacts to ensure that the LEDPA can
be selected. Without this analysis, we do not believe there is sufficient information to make a
determination that the proposed altemative represents the LEDPA, as required by the Guidelines. Given
thepotential elimination of high quality streams as described above, and consistent withPart IV,
paragraph 3(b) of the 1992 CWA Section 404(q) MOA between the EPA and the Department of the
Army, the EPA believes that the discharge, as proposed, will have a substantial and unacceptable impact
on aquatic resources of national importance.



The EPA believes that there are opportunities to address these concerns. We look forward to working• with your staff and the applicant to discuss and resolve these issues. If you have any questions, please
call Mr. James D. Giattina, Director, Water Protection Division, at (404) 562-9345.

^1^

Sincerely,

Heather McTeer Toney
Regional Administrator

Enclosures

cc: Ms. Lee Anne Devine, U.S. Army Corps of Engineers, Louisville District
Mr. Lee Andrews, U.S. Fish and Wildlife Service

Mr. Peter Goodman, Kentucky Division of Water
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Louisville Gas & Electric Company

Proposed Combustion Residuals Landfill, Trimble County, Kentucky

Attachment 1

Summary of Existing Special Waste Facility Permit Held by Sterling Ventures, LLC
Gallatin County, Kentucky

Permit I.D.: Kentucky Division ofWaste Management, Registered Pennit-By-Rule for
Beneficial Reuse, ARP20100001

Authorization Date: November 19,2010

Authorized Special Waste: FGD Gypsum generated bythe Kentucky Utilities Ghent Power Station

m Authorized VolumeAVeight: 800,000 tons per year'

Total Capacity: 1,000,000 tons per year

' The existing Special Waste Facility permit held by Sterling Ventures, LLC Identifies aweight of FGD gypsum to be deposited
in thelimestone mine per annum (800,000 tons/year). LG&E's CWA 404 permit application for Its proposed CCR landfill In
Trimble County Identifies a volume ofwaste ash per annum (910,000 cubic yards/year). Based on LG&E's anticipated waste
stream and published weights ofthe primary components ofthatwaste stream (I.e. 53% gypsum and 38% fly ash), a cubic
yard ofTrimble County CCR may weigh approximately 1,300 pounds ~0.65 tons/cubic yard.
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INTRODUCTION SUPPLEMENT TO ALTERNATIVES ANALYSIS

( I. INTRODUCTION
(

A. PURPOSE

Louisville Gas and Electric Company (LG&E)' proposes to construct and operate a special waste landfill
and associated facilities for the storage and management of coal combustion residuals (CCR) generated

by its Trimble County Generating Station (TC Station). LG&E has applied to the Louisville District, U.S.

Army Corps of Engineers (USACE), for a Clean Water Act Section 404 permit to construct the landfill in a
small watershed, Ravine B, which adjoins the TC Station.

In January, 2014, GAI prepared an Aiternatives Analysis Report which determined that the Ravine 8
project is the Least Environmentaily Damaging Practicable Alternative (LEDPA) for LG&E's CCR facility.
The GAI report (cited throughout this Supplement as "GAI (2014)'0 is provided as a Support Document I-

1 in Part 1 of the DVD submitted as part of this Suppiement.

Region 4 of the U.S. Environmentai Protection Agency has written letters to USACE dated July 11, 2014
and August 7, 2014. These letters assert that the Ravine B project is not environmentally acceptable, and

that LG&E's alternatives analysis has not adequately justified its conclusion regarding the LEDPA. EPA

recommends denial of the 404 permit application for the project as currently proposed.

This report is a supplement to GAI (2014) and responds to the two EPA letters referenced above.

B. LG&E'S NEED FOR A CCR LANDFILL

The Trimble County Generating Station is LG&E's newest power station. The TCStation is located in a

rural area along the Ohio River, approximately 50 miles northeast of Louisville, Kentucky. Figure I.B-1 is a

map showing the location of Trimble County.

Power Is produced by two coal-fired units with a total net rated capacity of 1,274 megawatts, and six

natural gas fired turbines that bring total capacity to 2,164 megawatts. The TCStation is one of the most

environmentally and technologically advanced coal-fired generating stations in the U.S. and one of the

lowest cost base load stations in the LG&E fleet. Unit 2 at TC Station has received designation as a "clean

coal" unit due to having one of the lowest emission rates for coal-fired plants in the United States.

The volume of CCR produced at the TC Station is projected to average approximately 910,000 cubic

yards per year, with an uncertain potential for waste reduction through beneficial use. For planning

purposes, the total waste volume is estimated to be on the order of 33.4 million cubic yards over the
nearly 37 year minimum iifetime that remains for the TC Station. Currently, CCR is disposed in

impoundments within the site. The full capacity of the on-site storage will be reached within 3 to 7 years,

depending on the extent to which beneficial reuse actually occurs and on operational or regulatory

constraints on the existing disposal ponds.

!

{

^Trimble County Generating Station Is owned by LG&E, Kentucky Utilities, the Illinois Municipal Electric Agency
and the Indiana Municipal Power Agency. LG&E has assumed responsibility for obtaining all necessary permits.

SECTION I, PAGE 1
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INTRODUCTION SUPPLEMENT TO ALTERNATIVES ANALYSIS

C. RAVINE B LANDFILL PLAN

In the 1980s LG&E purchased land immediately to the east of the TO Station for siting a OCR landfill.
That land includes small headwater drainage basins that have been designated Ravines A, Band C. In
1984, LG&E obtained a State ofKentucky iandfill permit authorizing the storage ofOCR thatwould have
largely filled both Ravines Aand B. Over time LG&E has made planning and process changes to
substantially reduce the volume of CCR requiring management so that the current proposal would disturb
only a portion of Ravine Band would avoid CCR placement in Ravine Aaltogether. In addition, the landfill
design has been adjusted to produce a footprint that minimizes impacts on sensitive environmentai
features and cultural resources.

Information relating to the proposed Ravine BCCR project is provided as follows.

• Figure I.B-2 is a topographic map showing the boundaries of the Ravine Bwatershed, the
footprint of the proposed landfiii, and the location of the Trimble County Generating Station and
currentCCR facilities for storageof ash and gypsum.

• Table I.B-1 Is a chronology of LG&E's activity regarding CCR generation and management, and
the Ravine Bproject. The table records the Company's 30 years of effort to ensure the long-term
viability of CCR management in immediate proximity to the TC Station.

• Support Document 1-2 on the DVD is a copy of the Certificate of Convenience and Necessity
issued by the Kentucky Public Service Commission, by which LG&E is authorized to recover the
capital and operating costs for the Ravine Blandfill. Support DocumentI-3 and 1-4 are materials
related to historic applications for and permitting of the Ravine Blandfill.

LG&E has a Special Waste Landfill application pending with the Kentucky Division of Waste Management
for construction of the Ravine Bproject. Given the time needed to construct the landfill, LG&E considers it
prudent to begin construction of the Ravine Bproject no later than mid-2016. Obtaining final permits to
allow construction is thus an important LG&E objective, and must be achieved in 2015 to support the
2016 start date for construction.

D. 404 PERMITTING PROCESS AND ALTERNATIVES ANALYSIS

As shown in Table I.B-1, LG&E began discussions regarding the 404 permitting process with the USAGE in
2007, and submitted its initial application for a permit in December, 2010. Analyses ofalternatives to the
project were submitted in 2010, 2012 and 2014. GAI (2014) is the most recent of these analyses and as
noted above confirms thatthe Ravine Blandfill Is the LEDPA for management ofCCR from the TC
Station. LG&E has taken substantial steps to avoid and minimize impacts from the project to wetlands,
streams and other aquatic resources, and will provide mitigation for all remaining unavoidable impacts.

SECTION I, PAGE 2
Page 6 of 183



INTRODUCnON SUPPLEMENT TO ALTERNATIVES ANALYSIS

E. ERA'S 2014 COMMENTS

(

In July and August 2014 EPA provided two comment letters to USAGE that relate specifically to LG&E's
404 application. The letters were prepared pursuant to a Memorandum ofAgreement between EPA and
USAGE, by which EPA may request elevation of 404 permit review within the Department ofArmy in the
event EPA determines that issuance of the permit may and potentially will result in unacceptable adverse

effects to an aquatic resource of national importance (ARNI). Acopy of the EPA letter dated July 11,

2014, is provided in Appendix I.E-1. The letter from August 7, 2014, is copied in Appendix I.E-2.

LG&E understands that EPA's primaryconcerns fall into two categories. First, EPA asserts that Ravine B

contains ARNIs that would be subject to unacceptable adverse impacts from the proposed landfill. As part

of this concern, EPA questions the biological analyses submitted by LG&E and contends the aquatic

resources in Ravine Bare among the highest quality of streams in this region of Kentucky. Second, EPA

questions the adequacy of LG&E's alternatives analysis. EPA seeks further information regarding how
LG&E determined certain alternatives to be not practicable, especially if that determination was based on

cost. EPA identifies two specific alternatives (Lee Bottom, Appendix I.E-1; Sterling Ventures, Appendix

I.E-2) that it believes warrant further analysis.

F. OVERVIEW OF LG&E'S RESPONSE TO EPA

This Supplement provides LG&E's response to the EPA letters of July and August, 2014. Much of the

, material addresses the aquatic resources of Ravine B, including a response to EPA's contention that the
( watershed may qualify as an aquatic resource ofnational importance, and comprehensive documentation

of sampling undertaken by LG&E's consultant in Ravine B in 2013 and of comparisons of Ravine B to

other watersheds in 2012. In addition, LG&E had previously completed an extensive evaluation of

alternatives which was sufficient to support identification of Ravine Bas the LEDPA. EPA has requested

and this report provides additional details on the methods and results of that previous analysis. LG&E is

also providing extensive evaluations of the alternatives that EPA has identified as requiring assessment.

This supplement is organized as follows.

Section II addresses EPA's comments relating to the aquatic ecology of Ravine B, Section II documents

that EPA based much of its analysis on a biology rating provided by the Kentucky Division of Water that

the Division later determined to be incorrect and too high. The section further explains the basis upon

which LG&E concludes that, contrary to assertions made by EPA, Ravine B does not contain aquatic

resources that are unique or of national significance. Section II also quantifies the character of

jurisdictional streams for which LG&E will provide Fee In Lieu Of (FILO) mitigation.

Section III responds to EPA's request for additional information about the alternatives assessment. The

section provides expanded explanations of the methods used to assess logistical, cost and environmental

impacts of alternatives, and describes the application of these procedures to four case studies: i) the

proposed Ravine B project; ii) the Lee Bottom alternative suggested by EPA in its July, 2014 letter; iii) the

SECnON I, PAGE 3
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INTRODUCTION SUPPLEMENT TO ALTERNATIVES ANALYSTS

Sterling Ventures alternative suggested by EPA in its August, 2014 letter; and Iv) truck transport
on existing roads to Valley View Landfiil, an existing municipal solid waste landfill which is the
nearest disposal option with no aquatic Impacts for initial OCR management.

Section III applies the methods to determine the expected costs for long-term OCR disposal at each case
study location, and makes clear the reasons why Ravine Bis lowest cost, i.e., there are greater
transportation costs for more distant options, land acquisition costs at Lee Bottom, and tipping fees at
Sterling Ventures and Valley View. Section III also reviews unquantified risk factors associated with the
case study alternatives, which have the potentiai to effectively make it impossible for LG&E to implement
those options. The factors reviewed emphasize substantial impacts to the human environment from the
Lee Bottom and Valley View alternatives (such as displacement of residents and an air field in Lee
Bottom, and impacts to the public from high frequency truck traffic to and from Valley View), and
uncertainties regarding permitting and impiementation at ali three alternative locations, in particular
long-term capacity at Sterling Ventures.

Section IV uses the procedures and cost documentation provided in Section III to further explain LG&E's
prior findings regarding 25 other alternatives to the Ravine Bproject that were previously excluded as not
being practicable through a multi-stage analytical process. Section IV provides additional explanations as
to why noneof these alternatives can qualify as the LEDPA.

Section Vsummarizes LG&E's response to the EPA letters. The primary conclusions areas follows.

1. The aquatic resources in the Ravine Bwatershed are not unique and are substantially limited by
frequently dry conditions. There is no basis for EPA's recommendation to disqualify the Ravine B
project on the basis that itcontains aquatic resources ofnational importance. Alternatives to the
Ravine Bproject have the potential for comparable aquatic impacts, or instead would result in
substantial impacts to neighboring rural communities.

2. The proximate location of Ravine Bto the TC Station results in significantly lower costs and less
risk than any other alternative. Ravine Bis the only practicable disposal location for LG&E (other
than possibly Ravine A) under EPA's 404(b)(1) guidelines. There is no basis upon which LG&E
could reasonably expect the Kentucky Public Service Commission to withdraw its existing
Certificate ofConvenience and Necessity approval of the Ravine Bproject in favor ofthe more
costly and riskier alternatives that could arguably be considered available to LG&E.

Based on the facts set forth in this Supplement, the Ravine Blandfill is confirmed as the Least
Environmental Damaging Practicable Alternative for management of CCR from the Trimble County
Generating Station.

SECTION I, PAGE 4
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11. AQUATIC RESOURCES OF RAVINE B

A. INTRODUCTION

Table II.A-1 summarizes EPA's comments on the aquatic resources of Ravine B, as set out in its letters of

July 11, 2014 (Appendix I.E-1) and August 7, 2014 (Appendix I.E-2). EPA concluded that a) Ravine B

contains aquatic resources that may be among the highest quality headwater stream resources in this

region of Kentucky, and b) the LG&E proposal to construct and operate a OCR landfill in Ravine B will

have a substantial and unacceptable impact on aquatic resources of national importance. EPA

recommends denial of the 404 permit application for the project as currently proposed.

LG&E's response to the EPA comments is organized as follows.

• Section II.B introduces LG&E's response to EPA through an overview of the environmental setting

of Ravine B.

• Section II.C provides a discussion of the methods, results and appropriate interpretation of field

sampling done in Ravine B, including joint sampling of the main channel conducted by an LG&E

consultant and the Kentucky Division of Water in March, 2013.

• Section II.D addresses EPA's claims that the 2013 and other field data indicate Ravine B contains

outstanding aquatic resources, equal to or better than other watersheds in the region.

• Section II.E provides a correct quantification of the impacts to the aquatic resources in Ravine B,

i in order to provide proper context for statements.made by EPA.

• Section II.F documents LG&E's substantial efforts to minimize impacts of OCR storage in Ravine B

and provides estimates of the mitigation fees that will compensate for the unavoidable impacts

that remain.

• Section II.G explains why the aquatic resources in Ravine B are not reasonably identified as

"special aquatic sites" or an "aquatic resource of national importance" (ARNI) and how LG&E

concludes that EPA has no basis for its finding that the Ravine B project "may result in substantial

and unacceptable adverse impacts" on ARNIs.

B. ENVIRONMENTAL SETTING OF RAVINE B

The following discussion is based on more extensive information provided in two appendices.

• Appendix II.B-1 describes Ravine B with respect to its physical, hydrologic, biologic and human

attributes.

• Appendix II.B-2 provides details on the artificial and modified channels that exist immediately

downstream of the mouth of Ravine B, and that connect the ravine drainage to the Ohio River.

Overview. Ravine B is located in the Outer Bluegrass Sub-Region of the Bluegrass Physiographic Region.

This is a rolling upland underlain by relatively flat-lying Paleozoic rocks. The upland has been incised by

{ numerous ravines, with the deepest dissection occurring near the largerdrainages. Ravine Bis one of a

SECTION 11, PAGE 1
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number of steep-sided forested ravines which are cut into the biuffs aiong both sides of the Ohio River
and its major tributaries.

F'Qure II.B-1 is a map showing drainage and other features of Ravine B, simiiar to Figure I.B-2
except on an air photo base. The watershed boundaries on the upiands are essentiaiiy defined by Ogden
Ridge Road to the south and east and Wentworth Road on the north. The drainage basin has an area of
about 1.23 square miies. The iand slopes steeply from the upiands to the ravine bottom, which contains a
rocky channel. There is adrop in elevation of about 400 feet over the roughly two miies from the upper
reach of the watershed to its discharge through a culvert atState Highway 1838. Numerous karst
features occur in Ravine B, typically in the form of small solution openings.

Drainage and hydrology. Flows in the drainage occur periodically in response to rainfall and runoff
events, and seasonally in response to groundwater seepage. Flow in the steep side channels is
ephemeral, typically lasting for a few hours to a few days in response to rainfall events. In late winter-
early spring, the weather typically is sufficiently wet to sustain percolation of excess precipitation to a
shallow groundwater flow system. Groundwater discharges to the main channel through springs or seeps
which occur primarily in a band along the edge of the relatively flat uplands.

Approximately 1.8 miles of the main channel is classified as having seasonal intermittent flow, especially
In the upper reaches where most seepage occurs. The channels are typically dry in much of the summer
and fall. Figure II.B-2 is a photo pair of a location in the ravine bottom, showing a typical pattern In
which flow occurred in March 2013, but the channel was dry in October of that year.

While many of the ravines in the region are part of anatural drainage network with higher order streams,
the Ravine Btributary does not have a natural connection to any downstream water body. As illustrated
in Figure II.B-3, the outlet of Ravine Bnow discharges to achannelized drainage that parallels the state
highway until it discharges to a relocated channel of Corn Creek. The Ohio River is about a half mile
downstream of the mouth of Ravine B. The drainage area of the Ohio River at this location is
approximately 87,500 sq. miles or more than 70,000 times the area of Ravine B.

Biology. The bulk of the ravine acreage is second growth forest that is dominated by oak and hickory in
dry areas and beech and maple in moister areas. Figure II.B-4 is a1992 air photo from Google Earth
showing the watershed condition not long after the area was purchased by LG&F. Agricultural use in the
uplands appears to have been extensive. The immature canopy cover is interpreted as reflecting impacts
from prior logging, and provides little riparian value.

Scattered small wetlands occur at seeps along the upper ravine sides, or as a fringe around man-made
ponds. Wildlife is typical of the region, with deer being the most common large mammal. Because the
pools and riffles along the channel are wet only seasonally, aquatic life is variable, with sparse fauna
during dry periods. During wet periods there can be abundant insects, especially in their larval state, with
some occurrence ofcrustaceans and amphibians. Fish have not been observed in the Ravine Bchannels
and pools even in wet periods. There are no significant aquatic resources in the ephemeral channels, and
subsequent discussions of aquatic life in "Ravine B" refer only to the main channel.
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Human features. Much of the relatively flat ridge tops that bound Ravine Bis cleared and cultivated. The

fields and scattered houses on the uplands create a rural setting for the area as a whole. LG&E has

purchased those properties adjoining the proposed landfill that were available from willing sellers. A
transmission line crosses the ravine and is subject to relocation. Local power lines and water supply

infrastructure occurs in the TC Station ravines.

The ravine proper is fenced and has experienced little disturbance since it was purchased by LG&E some

30 years ago. The adjoining ravines immediately to the north and south also are within LG&E's property

and are relatively undisturbed.

Ravine Bincludes a number of potentially significant resources, including karst features, historical and

archeological sites, and an active cemetery. The conceptual design of the Ravine B landfill avoids all

resources to the maximum extent practicable, with the offsetting consequence of significant impacts to

the landfill viewshed that would not occur from earlier footprints.

C. RESULTS OF FIELD INVESTIGATIONS

The following discussion is based primarily on information provided in Appendix II.C-1, which documents

field studies of Ravine B that inventory the aquatic habitats and fauna of the watershed. That appendix

and the discussion below focus on five aspects of the studies.

• Documentation of an error in the data relied upon by EPA in its letter of July 7, 2014.

• Overview of the field methods that LG&E and the State of Kentucky have used in Ravine B.

• Limitations inherent in use of the field methods.

• Results of the March, 2013 field studies.

• Potential bias in the Ravine B results.

Error regarding Ravine B. EPA has faulted LG&E for its alieged failure to acknowledge a March, 2013 field

survey done by an LG&E consultant and the Kentucky Division of Water (KDOW). EPA states that in its

March, 2013 survey, KDOW found that the main stream in Ravine Bscored "excellent"on the Kentucky

Macroinvertebrate Bioassessment Index (KMBI). EPA's implication is that LG&E has chosen to ignore an
unfavorable result.

This is not the case. The KDOW data that EPA relied upon were obtained by LG&E only after LG&E

learned the data had been made public and made an Open Records Act request to KDOW in August

2014. Appendix II.C-2 provides the communication from KDOW to LG&E reiating to this matter.

In the process of assembiing information in response to LG&E's request, KDOW determined that the data

prematurely sent to EPA had not been verified or subjected to an appropriate quality assurance protocol.

Upon performing a quality assurance review, KDOW determined a staff member had used the incorrect

template in initially calculating the KMBI score.
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KDOW has advised LG&E that the prior KMBI score for the main channel ofRavine Bof63.1 is not
correct. Using the correct template, the score is 55.3. This changes the KDOW rating from "excellent" to
"good". Because the data EPA relied upon were incorrect, EPA's conclusions regarding the data are
invalid.

As indicated in Appendix II.C-1, LG&E's consultant calculated KMBI values that scored somewhat higher
than the scores determined by KDOW. Given that EPA has relied on the KMBI to compare Ravine Bto
other watersheds that were rated by KDOW, the most appropriate basis for comparison is the corrected
KDOW score for the main stem of the unnamed tributary in Ravine B, rather than any score determined
by LG&E's consultant. This outcome is further supported by the fact that LG&E's consultant used different
field processing procedures for its KMBI samples, and the results are thus not directly comparable to
KDOW data elsewhere. An evaluation of whether Ravine Bcontains aquatic resources of national
Importance should consider the KMBI rating for the Ravine Bmain stem to be 55.3, which is "good".

Adiscussion of how the KMBI index is used in Kentucky's water quality program is provided in Appendix
II.C-3. It is important to put in context that the KMBI is one of several yardsticks used to evaluate the
quality of awater resource and that consideration of other habitat, stream, and aquatic characteristics
are important to an overall evaluation of stream conditions.

Field methods used in Ravine B. The KMBI discussed above is one of several methods used to
characterize streams, typically to provide a score or rating for some type of regulatory purpose. In
general these ratings are to measure one of two watershed attributes: physical habitat or biological
integrity.

For high gradient streams such as those found in Ravine B, physical habitat ratings largely reflect the
morphology, substrate and condition of the stream channel, along with attributes of the riparian zone. A
high rating indicates the channel and riparian areas are in a relatively undisturbed condition. Alow rating
reflects observation of habitat alterations such as when land use practices, riparian disturbance or
channel modifications reduce habitat quality in the stream and floodplain. Hydrologic conditions have
limited effect on physical habitat ratings, and aquatic life is not considered.

Measures of biological integrity serve adifferent function and are primarily used to evaluate water quality
and the ability of astream to support particular uses. KDOW uses acombination of algal (diatom),
macrobenthic and fish community structure to measure the ecological health of astream. [See, for
example,

http://water.kY.qov/Documents/OA/Surface%20W3ter%20SOPs/Histnric%20SOPs/BinloQicalSOPM?iinDoajmpntnn ns ndn
Ahigh rating for an index such as the KMBI indicates the aquatic biota of a watershed is as expected in a
drainage that has little or no water quality impairment. Alower rating is evidence of degradation of water
quality. Hydrologic conditions influence the ratings only in that some amount ofwater must have
occurred at some times and places for aquatic biota to be present. Measures of ecosystem productivity or
services are not included in the KDOW rating protocols.
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Both types of ratings are intended to characterize the reiative condition of the stream in comparison to

other streams. Neither addresses many of the system characteristics important to determining the overall

importance of the aquatic resources. Nonetheless, EPA's identification of the streams in Ravine Bas a

potential aquatic resource of national importance appears to be based entirely on how Ravine Bscores

using these types of ratings. Thus it is important to understand what these ratings do and do not indicate

regarding aquatic resources in general and for Ravine B in particular.

Limitations in use of the field methods. Interpretation of physical habitat or biological integrity ratings

should consider that such ratings are: approximate; relative; and incomplete as to aquatic resources.

The approximate nature of the ratings reflects the fact that different field investigators may generate

different results even when they are equally trained and use the same methodology at the same time and

place. Even expert investigators may differ significantly in their ratings for a particular stream; see

discussion in Appendix II.C-1.

The relative nature of the ratings derives from the fact that the original labeling of a score as, for

example, "fair" is not based on any judgment about the quality of the resource but on how a particular

stream compares to others. KDOW established its categories by generating numeric values for a variety

of watersheds, ranking the results, and placing labels on different tiers of the results. Thus, a rating of

"fair" physical habitat is given to a stream that scores between 142 and 155, which means the score is in

the mid-range of those streams originally evaluated. The highest rating, "good", indicates only that a

stream is among the less disturbed in the region.

The ratings are not comprehensive with regard to aquatic resources, as they do not fully (or in many

cases even partially) account for such ecologically important attributes as biodiversity, productivity, food

chain, biomass, and support for ecological services. Thus it is not appropriate to rely on such ratings as

the sole or even primary basis to identify a resource as having national importance.

Results of the March, 2013 field studies. Detailed results of the March, 2013 field studies are provided in

Appendix II.C-1; the appendix also presents data from April and May, 2013. Under those rating protocols

that have been applied, the main stem of the Ravine B tributary (the only channel in the watershed that

has been or reasonably can be assessed) generally gets a rating that indicates a "good" score for both

habitat and biological integrity. The condition of the watershed is the expected result of the fact that the

ravine bottom and adjacent slopes have been protected from direct disturbance since the land was

purchased by LG&E three decades ago. However, the watershed is not pristine. The basin has been

subject to logging in the past, is traversed by a large transmission and distribution power line and by

underground water lines, and experiences runoff from the extensive agricultural development on the

uplands.

The ratings provide no evidence that aquatic resources in the drainage are exceptional. The physical

habitat rating for Ravine B would be the same if it were barren of aquatic life. And in fact the rating is the

same in both the wet periods when macrobenthics are most abundant, and in the dry season when

aquatic life is very limited. The rating of biological integrity reflects only one category of organisms. For
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example the results do not reveal that the food chain in the watershed is truncated, as fish are not
observed in the watershed.

Potential bias in the Ravine Bresults. None of the rating methods account for the ephemeral and
intermittent flows that characterize the streams in Ravine B. Two examples illustrate how the methods
can generate results that are not representative of the overali ecosystem.

The example that relates to physical habitat is illustrated in Figure II.C-1, which is an example of a
scoring sheet used to generate a KDOW rating of habitat in high gradient headwater streams. The sheet
provides specific results for Ravine B. On the figure, circles have been drawn around the two flow-related
parameters that impact the score - the velocity/depth regime and the channel flow status. The presence
or absence of water otherwise is not considered.

The two flow-related parameters each received ascore of 12 out of 20, toward the lower end of the
"suboptimal" range. That the ratings were even this high is because LG&E's consultants made their
observations by assuming wet season conditions, i.e. that water would be flowing, even though at the
time of the observations the system was mostiy dry. That method was as directed by KDOW, presumably
to produce results relevant to the spring index period.

The total of 24 points from the two fiow-reiated parameters amounted to nearly 15% of the total habitat
score of 165 or "good". If the scoring were done using the actual observed dry condition, and not based
on assumed presence of flow, the scores for the two flow-related parameters would be much less, even
zero. In those times, the total habitat score would arguably be reduced by 20 or more points, and the
appropriate score would be in the 140s, thus "fair" or even "poor". An annualized score wouid be in
between. Put another way, the ratings establish conditions for the best times of the year, not the entire
year that is responsible for the overali bioiogical integrity.

The example that relates to biological integrity refiects KDOW guidance, which indicates the agency
typically relies on acombination of indices to measure the ecoiogical health (level of disturbance) of a
stream (see http citation provided previously). Only one index, the Kentucky MBI (KMBI), has been
appiied in Ravine B. For EPA's purpose of determining if the Ravine Baquatic resource is exceptional, a
first step couid be to follow KDOW procedure and include diatoms and fish in its assessment of Ravine B.
With this approach. Ravine Bwould be expected to receive alower rating, potentially "poor".
Both the habitat and integrity indices effectiveiy bias the Ravine Bscoring by considering conditions only
in the few months when significant flow may occur. Any assessment of aquatic resources in Ravine B
wouid properiy consider the highly variable hydrologic conditions in the watershed that iead to a reduced
aquatic resource in comparison to watersheds with a perennial water supply. More critically, all of these
indices address only stream condition. EPA's evaluation of the aquatic resources in Ravine Bhas given no
consideration to whether the ecosystem function is limited by dry conditions. Even acursor/ assessment
of the watershed would recognize that the aquatic resources along the main channel of Ravine Bare
quite limited as to trophic structure, food web dynamics, energy and nutrient dynamics, productivity,
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biodiversity, ecosystem services, and any othermeasure ofwhether it contains exceptional aquatic
resources.

Conclusion. Ravine Bcontains mostly fair to good physical stream habitat, with some reaches that may
be excellent at those times when water is present. However, aquatic resources are limited due to the
seasonal absence of flow. The ratings of aquatic life along the main channel Ravine Bdone by LG&E and
cited by EPA primarily measure the degree to which the ecosystem has been disturbed relative to the
better quality streams in the region. In that regard they indicate Ravine Bhas been protected by LG&E's
ownership and management, and is in comparatively good condition.

However, "Good" channel conditions and the seasonal abundance ofshort-lived macrobenthics do not
imply high quality aquatic resources and provide no basis by which EPA could conclude that Ravine B
contains aquatic resources of national importance.

D. EPA'S SPECIFIC CLAIMS REGARDING AQUATIC RESOURCES IN RAVINE B

Beyond relying on an invalid KMBI value, EPA has made far-ranging claims about the aquatic resources in
Ravine B, and specifically the main channel where intermittentflow occurs.

• Ravine B is "dominated by sensitive taxa".

• Ravine B contains "numerous rare and uncommon taxa."

• Ravine B is equivalent in quality to rare reference streams.

• Ravine Bis among the highest quality headwater stream resources in this region of Kentucky.

Each issue is addressed below. Supporting information is provided inAppendix II.D-1, which provides
comparisons of Ravine Bto other watersheds in the region. See also Appendix II.C-1, first cited in the
preceding section.

Ravine B is "dominated bv sensitive taxa". EPA's letters do not identify the taxa it refers to or what it

means by "sensitive", butclearly refer to the main channel. Given the nature of the KMBI, LG&E
presumes that EPA is referring to the fact that the index relies heavily on observations ofcommon
species that are pollution intolerant, particularly taxa within the EPT groups, Ephemeroptera (mayflies),
Plecoptera (stoneflies) and Trichoptera (caddisflies). Because these taxa are common, they are expected
to be abundant in streams with good water quality; and because they are "sensitive", a reduction in their
numbers will be evidence of water qualitydegradation. The abundance of such common species at

Ravine Bindicates only that there has been no marked impairment ofwater quality in the watershed. It
does not indicate the watershed is unique or contains unique or high-value aquatic resources.

The taxa found in Ravine Bdo provide an important indication of aquatic resources in the watershed that
was not noted by EPA. Specifically, the fauna found In the field surveys are those that have shorter life
cycles that can be completed during the months when stream flow occurs. Taxa with longer life cycles
(e.g. 2 years) such as dragonflies, dobsonflies and certain stoneflies were not found. These results
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demonstrate the aquatic resources of Ravine Bare limited by the fact that the streams are seasonally
dry.

Ravine Bcontains "numerous rare and uncommon taxa." EPA's letters do not identify the taxa it refers to
or what it means by "rare and uncommon". LG&E presumes EPA is referring to the relative distribution of
taxa in the field samples taken along the main channel. Of necessity, the fact that a few taxa dominated
means that other taxa will be found in lower numbers. Thus it is not unexpected that the Ravine B
macrobenthic fauna in March, 2013 included taxa that were represented by only one or two individuals.

However, the taxa found in Ravine Bare not "rare and uncommon" in the sense those terms are normally
used. That is, it is not correct to assume that species sparsely observed in Ravine Bare species that are
seldom found in the region. Table II.D-1 shows at least 20 of the taxa identified by LG&E's consultant as
occurring in Ravine Bduring the 2013 wet season are also included in the "Top 15 genera collected from
reference headwater streams by bioregion" shown in Table 12 of The Kentucky Macroinvertebrate
Bioassessment Index (KDOW 2003). Simply stated, there are no truly rare or uncommon aquatic taxa in
Ravine B.

Ravine Bis equivalent in quality to rare reference streams. EPA states its opinion that Ravine Bis
equivalent to what in Kentucky are termed "reference streams" or "exceptional waters", and that there
are few such headwaters in the Outer Bluegrass ecoregion. The designation of reference stream or
exceptional water is made for water quality purposes and indicates only that astream is relatively
undisturbed and water quality has experienced little or no impairment. The designation does not in any
way imply the presence of a unique or exceptional aquatic resource.

EPA notes specifically that the main channel in Ravine A, immediately adjacent to the north of Ravine B,
is designated as areference stream and an exceptional water of the Commonwealth, and the Ravine B'
main stream scores even higher than Ravine Aon the KMBI. That comparison is based on 2007 data. The
2013 studies were limited to Ravine B, so no current comparison to Ravine Acan be made. However, to
the extent that the two watersheds do have similar ratings, it simply means that both have a
macrobenthic fauna that evidences minimal disturbance or impairment. It may well be that Ravine B
could qualify as a reference stream due to the fact that it is not greatly disturbed. However, that would
provide no evidence that the drainage contains unique or even special aquatic resources, Moreover, a
close review of the 2007 data indicate that at that time the Ravine Ascore was below the threshold for
"excellent" (see Appendix II.C-1), which indicates that potentially it would not qualify as areference
stream or exceptional water.

The extent to which streams of reference quality occur in the ecoregion is not known, since KDOW has
only sampled a limited number of watersheds. Based on inspection of air photos (such as the one on the
cover of this report), there likely are many similar watersheds in the region. Note especially the forested
ravines to the far right of the cover photo, where the ridge tops have less agricultural land use than the
rim of Ravine B.
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Ravine B is among the highest quality headwater stream resources in this region of Kentucky. EPA

appears to base this comment at least in part on the invalid KMBI score it obtained from KDOW. As

discussed above, even ifcorrectly calculated, the KMBI is not a complete index of aquatic resources, but

is primarily an indicator of condition in relation to water quality impairment. Moreover, any consideration
of KMBI should considerwhat is found in dry periods as well as wet, since conditions in these periods are

important to the ecological value and productivity of an aquatic system.

Appendix II.D-1 provides stream habitat assessment and biological monitoring data for Ravine Bin
comparison to nine other headwaters in the Bluegrass Bioregion. The comparison sites were selected
based on both a desktop siting analysis and field verification that the watersheds have conditions similar

to that observed in Ravine B. They include six KDOW-designated exceptional use waters/reference

reaches. The field studies were done in a dry period of the year and thus provide information specific to a

time when aquatic life is expected to be relatively sparse. Moreover, because sampling of all sites was

conducted within a narrow timeframe, the resuits provide a useful basis for comparison of the streams.

Table II.D-2 summarizes the results of the comparison. Of the ten headwaters surveyed in the period

September 11-13, 2012, Ravine B had the lowest values by far for;

• total taxa,

• total number of organisms,

• EPT taxa, and

• intolerant taxa found in pool habitats.

The surveyfound that in dry conditions the isolated pools in Ravine Bdid not support a diverse and

productive benthic macroinvertebrate community, the riffles weredry, and there were no fish. Appendix
II.D-1 provides additional data; for example, based on observed specific conductance of water in the
pools, water quality in Ravine Bwas among the poorest observed. Dissolved oxygen levels in the isolated
Ravine B pools did not meet water quality standards for aquatic life.

Acomparison of stream habitat assessments aiso is indicative of whether EPA is correct in stating that
Ravine Bcontains among the highest quality headwaters of the region. LG&E's consultantsearched

KDOW records as of September2012 to obtain habitat scores for headwaters with a catchment area of

less than 5 square miles. The results are provided in Table II.D-3. Atotal of 173 habitat scores for the
wet index period were available for comparison. Among these, the three locations in Ravine Bfor which
habitat scores were obtained had percentiie rankings of 79 to 92, with an average of just under 85. On

overall physical habitat, Ravine Bis not in the top 15% of the Bluegrass region watersheds in Kentucky.

Finally, value is placed on headwater streams for many reasons, but particularly their functional support
for downstream waters. As shown on Figure II.B-3, there is no downstream water from Ravine Bthat is

in natural condition, except the Ohio River. The area of Ravine Bis on the order of 0.001 percentof the
Ohio River drainage area, and assuredly is not important to the viability of that larger river.
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E. QUANTIFICATION OF IMPACTS FROM THE RAVINE B CCR LANDFILL

As EPA has noted, the proposed landfill would impact 15.5 linear miles of "jurisdictional" streams, of
which slightly over half is rated in "excellent" condition with respect to physical habitat. However, EPA is
not correct to infer that this means the Ravine Blandfill would have a significant effect on nationally
Important aquatic resources.

An aspect of the data reviewed by EPA needs to be clarified. The method used by LG&E's consultant to
rate Ravine Baquatic habitat in GAI (2014) Is a modification ofthe method discussed in Section II.C. The
habitat assessment was performed at the direction of KDOW, with concurrence of USAGE for the purpose
of quantifying mitigation requirements. To LG&E's knowledge, there is no KDOW guidance or protocol
that documents this method. Appendix II.E-1 provides documentation of the method as LG&E's
consultant understands and has applied it. Note that the categories of "excellent", "average", and "poor"
are different than those of the conventional habitat ratings; and that in the end, USAGE chose not to use
the results of the ad hoc method (see discussion in next section). Thus the ratings that EPA has
commented on are not the same as those ultimately used to calculate the mitigation fee.

For habitat ratings of any type, it is important to recognize that given the seasonal absence of flow In the
main Ravine Bstreams, a high quality aquatic fauna does not exist in Ravine B, even where the habitat
rating is high. On the contrary, as the comparison to other watersheds demonstrates. Ravine Bis
comparatively poor in providing refugia for even the limited macrobenthic fauna that occurs in the
watershed.

Any quantitative statements about impacts to jurisdictional streams need to consider the following.

• Not all of the 16.5 miles of Impacted stream are in Ravine B. The Ravine Bwatershed contains an
estimated 73,421 linear feet streams (13.9 miles) that are proposed to be impacted as part of the
overall Project. The remaining 2.6 miles of impacted streams are located within the Ravine C
watershed and the Barebone Creek watershed and are associated with proposed soil borrow
areas.

Of the 13.9 miles of impacted stream length in Ravine B, 42% or less than half Is designated as
having "excellent" physical habitat.

The vast majority of the impacted streams are steeply sloping ephemeral side channels (9.99
miles, or 72 %of the total Ravine Bstreams to be lost or modified). The remainder consists of
Intermittent streams (3.91 miles, or 28 %of the total Ravine Bstreams).

For ephemeral streams, regardless of how their physical habitat is rated, there can be no
significant aquatic biota and no direct effect of the CCR landfill on aquatic habitat.

During the wet season, only about 2miles of Intermittent stream habitat have the potential to
support aquatic biota, especially EPT larvae/nymphs, and actual biota have been observed only
over a 1.8 mile distance.
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( "It is accurate to state that 1.8 miles of real-world benthic habitat will be lost as a result of the

project, with the quality of that habitat being limited due to seasonal drying.

F. MITIGATION OF IMPACTS FROM THE RAVINE B CCR LANDFILL

EPA has expressed the concern that costs for mitigation of impacts to Ravine Bstreams will be significant
and have not been adequately considered. LG&E agrees with EPA that the direct monetary costs of

mitigation are significant, and indeed larger than the $18 million calculated by EPA. Contrary to EPA's
statement, such costs were accounted for in GAI (2014) using the cost per mitigation unitas published

by the Kentucky Departmentof Fish and Wildlife Resources as of 2012 for the FILO program. Moreover,

under applicable USACE/EPA guidance, avoidance and minimization of impacts is properly considered as
mitigation.

Procedure for determining mitigation of unavoidable impacts. Once the Least Environmentally Damaging

Practicable Alternative is determined and accepted by the USAGE, Section 404 of the CWA provides a

means and authorization process to compensate for the unavoidable impacts to streams and wetlands

that result from a project that is deemed to be a necessity to fulfill an applicant's needs.

Prior to granting an individual Section 404 permit, the USAGE and LGSiE would reach an agreement on

the compensatory mitigation of impacts to streams and wetlands resulting from the project. Two options

are conceivably available for use to mitigate the impacts including 1) payment of a Fee In Lieu Of (FILO)
permittee-responsible mitigation, or 2) the purchase of credits from one or more mitigation banks that

' j have stream and wetland credits available for sale within the required timeframe (to be defined by terms
of an agreement with the USAGE). The method for calculation of the Adjusted Mitigation Units (AMUs) for
streams and wetlands is identical regardless of the planned compensatory mitigation payment program

that is planned (FILO or mitigation bank credit purchase).

The procedure for calculating the required AMUs for a project, and the procedure for calculating the FILO

dollaramount assuming it is the selected and agreed mitigation plan, is described in further detail in

Appendix III.D-1, Methods for Assessment of Costs.

Calculated mitigation fee for Ravine B. LG&E, subject to the USAGE'S eventual concurrence prior to

finalizing a mitigation agreement, has calculated the FILO amount for stream and wetland impacts that

are expected to result from the Ravine Bproject. Acopy of the calculation worksheet is included as
Appendix II.F-1. Note that the classification of stream habitat as "good", "fair" and "poor" reflects the use
of a different methodology than relied upon in GAI (2014); see discussion in prior section. Appendix II.F-
2 documents a telephone conversation between GAI and of USAGE which provided

the direction for the current calculation.

The current FILO amount for the Ravine B Site Alternative is calculated at $22,147,070 for jurisdictional

stream impacts and $183,888 for wetland impacts, which includes a 20% factor for temporal loss and
cumulative impacts as required by the USAGE for the FILO program. These total sums are based on the
current AMU costs of $240 per stream AMU and $30,000 per wetland AMU as established by the
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Kentucky Department of Fish and Wildlife Resources (KDFWR), the entity responsible for using these
FILO funds to conserve streams and wetlands throughout the State. The costs have increased from prior
values due to an increase in the fee per AMU from $170 to $240 AMU, and due to the increased length of
impacted jurisdictionai streams (from 54,661 to 87,253 feet) that resulted from the reconfiguration of the
landfill footprint to avoid sensitive features. Afurther small increase is expected due to USACE making an
anticipated increase in the classification of streams from non-jurisdictional to jurisdictionai.

Mitigation of impacts to bat hahitat. At most sites, including Ravine B, CCR disposal facility construction
will require the clearing of trees, some of which have the potential to serve as suitable summer roosting
habitat for the Indiana bat (endangered) and the northern long-eared bat (proposed endangered). The
result of the Endangered Species Act Section 7(a)(2) consultation process with USFWS wili likely result in
requirements for compensation of lost Indiana bat habitat. Untii the consuitation process is complete, it is
unknown if USFWS will request land be purchased through a land trust or conservation bank, deeded to a
conservancy, or accepted as a deposit through the Indiana Bat Conservation Fund (IBCF). Flowever, the
USFWS Biological Opinion on Conservation Memoranda (BO) provides structure for estimating the cost of
the mitigation.

The BO suggests using abase mitigation fee equal to the average value of farm real estate as published
annually by the USDA Land Values and Cash Rents report, with a multiplier based on the season of
Indiana bat occupancy. As of August 2014, the Indiana Bat base mitigation fee was $3,15Q/acre or
$284/tree. The Project is in an area (known non-maternity habitat) where the multiplier is 1.0 from
August 16 through March 31 and 1.5 for all other periods. Depending on the time of year the work is
performed, tree cutting fees would cost between $3,450 and $4,725/acre. It is estimated that up to 562
acres of forested land may need to be cleared for construction and operations for the Ravine BSite
Alternative. The final mitigation fee to be paid to the USFWS will be dependent on the specific
construction schedule and the extent of clearing that may be necessary to conduct landfili operations.

Minimization of impacts through volume rediirtinn When LG&E first planned for generating facilities at
the Trimble County location, atotal of four coal-fired units (totaling approximately 2,400 MW capacity)
were anticipated. However, under current plans, the recently completed Unit 2will likely be the last coal-
fired unit constructed atTC Station. One consequence of the reduction in planned generating capacity at
TC Station is a large reduction in the volume of CCR to be managed. Afurther reduction in volume has
resulted from LG&E's decision to dispose of CCR in a dry form rather than wet. LG&E will continue its
efforts to make beneficial use of CCR to the extent feasible, and this can be expected to further reduce
the volume that requires disposal.

Avoidance of impacts throuqh studies and design modifications. LG&E has made a continuing effort to
reduce the environmental effects of its planned CCR management where feasible. As a result of various
studies conducted within Ravine B, several engineering studies and analyses, and regulatory agency input
and comments, the impacts of the proposed special waste landfill in Ravine Bhave been reduced from
previous configurations that included impacts to large areas within both Ravines Aand Bfrom landfill
construction and/or soil borrow.
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These efforts include:

• eliminating the borrow areas proposed for use within the drainage area of Ravine A;

• evaluating other borrow/spoii areas to reduce ecological impacts;

• additional cultural resource studies concerning the potential use of a karst feature, and the

directive from the Kentucky Division of Waste Management to avoid impacts to this feature;

• a view shed study to assess view shed impacts on possible NRHP-eligible historic structures;

• a diversion channel design between Ravines A and B per suggestion of the USACE and USEPA to

minimize the impacts to Ravine A;

• additionai field studies to identify karst features; which included dye injection testing and

sinkhole water testing; and

• siting of the landfill centroid in the upper part of Ravine B, to reduce impacts to downstream

terrestrial habitats and karst features within Ravine B,

Additional design features of the landfill that will mitigate impacts inciude iining to limit seepage;

collection and treatment of leachate; and construction and operation of a sediment retention pond.

Indirect mitigation through protection of environmental resources. The proposed impact boundary has

been reduced to the extent practicable within the Ravine B watershed to preserve existing forested slopes

and streams. In particular, the impact boundary near the mouth of Ravine B attempts to avoid as much

tree clearing as possible near the main stream and ravine siopes in the vicinity of the Ravine mouth. The

planned stormwater management pond to be constructed in Ravine B will capture the stormwater runoff

from all construction disturbance areas upgradient of the pond, which is designed to minimize

sedimentation and mitigate peak flow rates downstream in Ravine B and Corn Creek. Additionaliy, sloped

forested acreage north of the main karst area is proposed to be maintained in its current state.

G. THE STREAMS IN RAVINE B ARE NOT AQUATIC RESOURCES OF NATIONAL IMPORTANCE

EPA has asserted that the streams in Ravine B described above constitute an ARNI. This assertion

appears to be based on EPA's conclusion that the intermittent and ephemeral streams to be impacted are

"among the highest quality in this region of Kentucky."

As discussed above, this conclusion is incorrect, having been based on an overly narrow focus and

erroneous data. The main stem of the unnamed tributary to Corn Creek in Ravine B has at times been

assigned a high rating under one index designed to identify impairment of water quality, but rates only as

good quality by some other measures of habitat quality. Moreover, the main channel of Ravine B is dry

during significant portions of the year; other channels carry flow only a few days of the year in response

to heavy or prolonged rains.

The streams do not serve as habitat for any threatened or endangered species, nor have they been

determined to provide habitat for macroinvertebrates that are rare in the region. Moreover, the direct
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comparison of watersheds performed by GAI demonstrates that, far from being among the highest
quality, the Ravine Bstreams are of no better quality than other streams in the region. In fact, there are
ravines with aquatic resources comparable toor better than Ravine Bup and down this stretch ofthe
Ohio River. Therefore, the streams in Ravine Bdo not represent rare or unusual resources in the region.

There is no evidence for orexpectation that the streams in Ravine Bperform the functions EPA
associates with headwaters streams to any significant extent. Functions not effectively provided by
Ravine Binclude reducing downstream flooding, augmenting base flow, sediment retention, temperature
regulation, transformation and retention of nutrients, organic matter processing and export, and provision
of spawning and nursery habitats and niche habitats for endangered and threatened species. Ravine Bis
not part ofa conventional drainage network in which lower order streams are integral todownstream
hydrology and ecology. The unnamed tributary in Ravine Bdischarges through a culvert to a road-side
drainage channel, then to a short stretch of modified Corn Creek stream channel before discharging into
the Ohio River. With a drainage area of just over 1.2 square miles, the Ravine Bwatershed impact on the
Ohio River watershed - which is on the order of 87,500 square miles at the Ravine Boutlet - certainly
could not be considered significant with respect to functions such as nutrient and organic matter
contributions.

Moreover, given the ephemeral or intermittent nature of all the streams in Ravine Band their place in this
drainage network, the streams offer little contribution to the biological integrity of the river network
through, for example, regulation of downstream temperatures. In addition, under the proposed project
newly constructed sediment and runoff control structures would improve upon the watershed's ability to
mitigate downstream flooding, erosion and siltation.

Unlike other aquatic resources that EPA has categorized as ARNIs, the streams in Ravine Bcannot
properly be considered special aquatic sites. The aquatic resources in Ravine Bcertainly do not Include
mud flats, vegetated shallows or coral reefs, nor do they include areas designated under federal, state or
local law to be managed for the preservation and use offish and wildlife resources. While there are a few
small scattered wetlands in Ravine B(typically at side-slope seeps or farm ponds), EPA does not even
mention these wetlands as a concern. Rather, EPA focuses on the ephemeral and intermittent streams in
Ravine B, and the only special aquatic sites potentially associated with these streams are riffle and pool
complexes.

EPA has previously stated that high gradient streams such as those found in portions of Ravine Bare
characterized by riffle and pool complexes that can be considered special aquatic sites. However, the
404(b)(1) Guidelines make clear that riffle and pool complexes considered to be special aquatic sites are
characterized by flowing water and serve as "potentially valuable habitat for fish and wildlife." 40 C.F.R. §
230.45(a). The geomorphology of riffle and pool complexes - i.e., riffles with coarse substrate
interspersed with deeper pools - is present in some portions of the streams in Ravine B. However, flows
in these streams are intermittent at best and do not support fish, or much aquatic dependent wildlife.
The primary aquatic resource is dominated by common short-lived macrobenthic organisms. Therefore,
these streams cannot properly beconsidered special aquatic sites.
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In short, there is nothing about thesestreams that would suggest that they are aquatic resources of
national Importance. Moreover, they do not meet the standard for ARNIs established in the Memorandum
of Agreement between EPA and USAGE regarding Section 404(q). EPA guidance concerning the MOA
provides that "cases thatwould meet the [ARNI] resource threshold would be those cases thatwould
cause resource damages similar in magnitude to cases evaluated under Section 404(c)." Designation of
Aquatic Resources ofNational Importance under Clean Water Act Section 404(q) Memorandum of
Agreement with theArmy Corps ofEngineers (Jan. 2002). Areview of EPA's prior and pending 404(c)
determinations confirms that under this standard the intermittent and ephemeral streams In Ravine B

should not be considered ARNIs.

The bestgauge of the current standard for ARNIs under this test Is EPA's recent 404(c) actions and Its
ongoing 404(c) action with respect to Bristol Bay.^ These recent actions involve potential damages to
aquatic resources ofsubstantially greater magnitude and significance than the impacts to the Ravine B
jurisdictional streams under the proposed project. For example, the Yazoo Backwater Area Pumps Project
would have significantly degraded the ecological functions of 67,000 acres wetlands. The current
Pebble Mine project would, at a minimum, result in the loss of24 miles ofstreams, including five miles
with known anadromous fish occurrence, and more than 1,200 acres of wetlands, lakes and ponds, and

could result In the loss of 94 miles of streams (including 22 miles of streams with documented

anadromous fish occurrence) and more than 4,900 acres of wetlands, lakes and ponds In a watershed of
"unparalleled ecological value" that Is a "globally significant resource" (Proposed Determination at ES-1,
ES-4).

The Spruce No. 1 Surface Mine 404(c) action In West Virginia likewise Involved resources characterized
by important attributes that are lacking here. That project would have Involved the direct loss of7.48
miles ofstreams, including four miles that EPA determined were perennial streams. Moreover, like all
404(c) actions, the Spruce No. 1 Surface Mine determination focuses on the value of the aquatic
resources for fish and shellfish (including spawning and breeding), wildlife, and recreation, with a
particular emphasis on wildlife habitat. The streams at Issue there were described by EPA as presenting
some of the "last remaining least-disturbed, high quality" streams In the Coal River sub-basin and as
containing important wildlife resources and habitat. EPA found that those streams provided important
habitat for. Inter alia, five species offish, up to 45species ofamphibians and rare species of mayflies,
stoneflles and caddisflies. Moreover, EPA determined that the valley fills associated with the proposed

project would have significant adverse effects on wildlife downstream through the contribution of
contaminants to downstream waters.

^ EPA's earlier 404(c) actions Included several (Lake Alma, Ware Creek, Big River, Two Forks) that involved the
proposed construction ofdams thatwould have resulted In the loss ofsubstantial wetlands acreage as well as
perennial streams or riverine habitat, i.e., resource damage well in excess ofthe proposed Impact In this case. While
some earlier 404(c) determinations involved smaller impacts, they were often driven by fundamental policy
differences between EPA and the USAGE - such as the disagreement over the appropriate role of mitigation in
determining the LEDPA in the Sweedens Swamp/Attleboro Mall matter - rather than the magnitude ofthe potential
impacts and should not be viewed asappropriate measures ofARNIs today, particularly given that these early 404(c)
determinations were made over 25 years ago.
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In contrast, the streams in Ravine Bare not uncommon in the region. They do not provide habitat for
any fish species or any rare macroinvertebrates, and in generai do not provide high quaiity habitat except
to a limited extent during anarrow seasonal window when sustained streamflow can occur. In addition,
the project will not result in the release of contaminants to downstream waters that would adversely
affect wildlife. Table II.G-1 summarizes differences between the Spruce Mine environment and that of
Ravine B..

In addition, the Ravine Bstreams are not the types of resources that EPA has previously claimed to be
ARNIs, such as:

• The Chesapeake Bay, awidely recognized resource of national importance, and the submerged
aquatic vegetation deemed to be essential to its health (Virginia Seafood Council/Chesapeake Bay
and Middle and Magothy Rivers 404(q) elevations);

• The Valdez Duck Fiats, "one of the most productive ecosystems within Port Valdez" and a "fish
and wildlife habitat type which is comparatively rare in the State of Alaska" (Petro Star/City of
Valdez);

• Klatt Bog, a 1500-acre wetlands complex in Anchorage, described as providing valuable habitat
for a variety ofwildlife, including 58 bird species;

• The Albemarle Pamlico-Estuary Complex, containing over 6,000 acres of wetlands as well as
115,000 linear feet ofstreams (Potash Corporation);

• Vernal pools and seasonal wetlands, described as "high quality habitat providing unique aquatic
functions and values including wildlife habitat for numerous species such as migratory waterfowl
and shorebirds in the Pacific flyway, and endangered species habitat" (Churchill Downs in
California);

• Louisiana marshes, "widely recognized for their value in supporting the production of
commerciaiiy and recreationaily valuable finfish and shellfish" (Point Au Per), and Mississippi
coastal marshes (Spectrum Gaming/DTberville Landing Casino).

The previous elevation case that is closest to Ravine B- involving the North Fork Hughes River Reservoir
Project - involved aquatic resources that are not comparable to those in Ravine B. In the Assistant
Administrator's Evaluation for the 404(q) elevation, EPA noted that the North Fork of the Hughes River
was designated as a High Quality stream by the West Virginia Division of Natural Resources, a
designation reserved for streams with trout populations or other "desirable fish populations that are
utilized by the public,' and supported a fishery that included 27 species of finfish as well as habitat for at
least 22 species of freshwater mussels. In contrast, the intermittent and ephemeral streams in Ravine B
do not support any fish or mussel populations. Moreover, a portion of the affected river reach was listed
on the National River Inventory as including resources of national or regional significance that might
qualify the river for inclusion as a National Wild and Scenic River. No such designation has been
established for the ephemeral or intermittent streams in Ravine B.
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In conclusion, EPA's assessment ofthe aquatic resources in Ravine Bhas not been sufficiently thorough
to support the conclusion that the watershed qualifies as an ARNI. Rather, when all relevant data are
considered, thestreams in Ravine Bthat would be impacted by the proposed project cannot reasonably
be classified as ARNIs. In fact, LG&E would submit that ifthese streams are ARNIs, that term has
effectively been deprived ofany meaning and itwould no longer serve to provide meaningful limits on
the scope ofthe 404(q) elevation process, contrary to the clear intent of the MOU.
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