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July 27, 2011

Mr. Stephen Hoffman

US Environmental Protection Agency
Two Potomac Yard

2733 S. Crystal Drive

5™ Floor, N-237

Arlington, VA 22202-2733

RE: Plan for Addressing Recommendations in Site Assessment Report
Kentucky Utilities Company
Green River Station CCR Impoundments

Dear Mr. Hoffman:

This is a response on behalf of Kentucky Utilities Company (KU) to EPA’s June 27, 2011 letter
requesting KU to inform you of our plans to address the recommendations in EPA’s site assessment
report for the Green River Station CCR Impoundments. Specifically, this response covers how KU
intends to address the recommendations made by EPA’s engineering contractor, AMEC, as a result of
a site assessment conducted at the Green River facility on August 16, 2010. The attached (Table 1)
restates AMEC’s recommendations (in italics) and KU’s specific plans and schedules for
implementing each of the recommendations.

In conducting their assessment, AMEC utilized guidelines issued by the Mine Safety and Health
Administration (MSHA). However, the MSHA guidelines are aimed at coal slurry ponds found at
mine sites rather than the CCR impoundments found at a power plant. The MSHA guidelines are not
legally applicable to our impoundments and differ substantially from the regulations that are
applicable to our facilities. As you know, over the past two years EPA has assessed impoundments at
several other facilities owned by KU or its affiliates. None of the EPA contractors conducting the
assessments of our facilities used MSHA guidelines. In fact, of the dozens of assessments of power
plant impoundments that EPA has conducted across the nation, we are unaware of any EPA contractor,
other than AMEC, using MSHA guidelines. Consequently, we object to the use of MSHA guidelines
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for the assessments of our facilities because they are inappropriate from a technical standpoint, legally
inapplicable and inconsistent with past EPA practice. In the present situation where EPA is
conducting nation-wide assessments to determine whether CCR impoundments pose any significant
risk to the public, it is particularly inappropriate for EPA to apply differing standards depending on the
EPA contractor that conducts the assessment.

KU will continue to comply with applicable regulations and take necessary actions to ensure the
structural integrity of our CCR impoundments. KU has conducted additional evaluations and
implemented improvements to the impoundments and has included written documentation for these
actions with this letter. We believe these evaluations and additional improvements clearly show the
impoundments are in satisfactory condition and in compliance with all applicable Kentucky dam
safety regulations.

Please contact the following individuals if you have any questions regarding this response.

Primary: David Millay at (502) 627-2468 or David.Millay@lge-ku.com
Secondary: Michael Winkler at (502) 627-2338 or Michael. Winkler@lge-ku.com

Sincerely,

7

Attachments (3):

Table 1 - KU Response to EPA Contractor Recommendations for Green River Station Impoundments

KU Green River Station Ponds: Hydrologic and Hydraulic Assessment, July 2011, LG&E and KU
Services Company

Addendum B, Report of Geotechnical Exploration and Slope Stability Analyses KU Green River
Power Station, No. 2 Pond/Coal Runoff Pond and Scrubber Pond, July 2011, MACTEC Engineering
and Consulting, Inc.

Cc: David Millay, LG&E and KU Services
Michael Winkler, LG&E and KU Services
Gary Wells, Kentucky Division of Water



Table 1- KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment

EPA Contractor Recommendation

KU Plan

KU Schedule

Main Pond

AMEC recommends that an appropriately
conservative design storm rainfall and freeboard
depth in accordance with MSHA guidelines be
applied to the impoundment’s watershed to assure
the dam and decant system can safely store, control
and discharge the design flow. Based on the large
size and significant rating for Ash Treatment Basin
#1, the MSHA design storm would be the PMF.
Hydraulic calculations should also be completed to
determine the rate necessary, or draw down elevated
water surfaces following such an event.

KU utilizes Kentucky dam safety regulations rather than
MSHA guidelines to evaluate the performance of Coal
Combustion Residual (CCR) impoundments. In KU’s
opinion, Kentucky regulations provide an appropriately
conservative design storm rainfall.

KU completed a comprehensive Hydrologic and Hydraulic
(H&H) analysis and concluded that the Main Pond performs
in accordance with Kentucky dam safety regulations. KU
will continue to operate and maintain the Main Pond to meet
applicable state regulations.

KU has completed actions to implement this recommendation.

H&H analysis report
completed in July,
2011.

No further action
scheduled.

Main Pond

The study should consider all critical stages over the
life of the pond including pond full conditions.

Kentucky dam safety regulations do not address pond full
conditions. KU completed a comprehensive Hydrologic and
Hydraulic (H&H) analysis which considered all critical stages
over the life of the pond including pond full conditions. The
analysis concluded that the Main Pond performs satisfactorily
under pond full conditions and in accordance with Kentucky
dam safety regulations.

KU has completed actions to implement this recommendation.

H&H analysis report
completed in July,
2011.

No further action
scheduled.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment

EPA Contractor Recommendation

KU Plan

KU Schedule

Main Pond

MSHA guidelines recommend a minimum freeboard
of 3 feet. Since Ash Treatment Basin #1 discharges
into Ash Treatment Basin #2, MSHA's guidelines for
impoundments in series should be utilized.

KU utilizes Kentucky dam safety regulations rather than
MSHA guidelines to evaluate the performance of Coal
Combustion Residual (CCR) impoundments.

Kentucky dam safety regulations address impoundments in
series. KU completed a comprehensive Hydrologic and
Hydraulic (H&H) analysis which utilized Kentucky regulations
for impoundments in series and concluded that the Main Pond
performs in accordance with Kentucky dam safety regulations.
KU will continue to operate and maintain the Main Pond to
meet applicable state regulations.

According to Kentucky Division of Water (KDOW)’s
Memorandum No. 5 the freeboard hydrograph “is the
hydrograph used to establish the minimum elevation of the top
of dam.” Therefore, according to Kentucky regulations, a
freeboard of 0.0 or more meets the minimum requirements.

KU typically maintains an available freeboard of
approximately 4.0 feet for the Main Pond.

KU has completed actions to implement this recommendation.

H&H analysis report
completed in July,
2011.

No further action
scheduled.

Main Pond

AMEC recommends Kentucky Utilities evaluate the
need to (1) temporarily lower the normal operating
level of Ash Treatment Basin #1 until the recent slope
repair and wet area below the repair have been
assessed and (2) permanently increase the available
Sfreeboard to provide adequate safety based on sound
engineering judgment for the operation of all the
impoundments particularly in light of the “structures
in series” configuration of the impoundments.

(1) In December 2009, KU retained Associated Engineers, Inc.
(AEI) to assess and monitor the damaged slope, design repairs,
conduct material and construction quality testing, and assess
the stability of the repaired slope. AEI concluded that the
slope was repaired in accordance with design plans. In July
2010, AEI provided a report, Final Geotechnical Report Main
Ash Pond Slope Stability Analysis and Repair, Green River
Station,

(2) KU completed a comprehensive Hydrologic and Hydraulic
(H&H) analysis and concluded that the Main Pond performs in
accordance with applicable Kentucky dam safety regulations.
The typical available freeboard for the Main Pond is
approximately 4 feet. KU will continue to operate and
maintain the Main Pond to meet applicable state regulations.

KU has completed actions to implement this recommendation.

Repairs completed in
June 2010.

AEI report completed
in July 2010.

H&H analysis report
completed in July,
2011.

No further action
scheduled.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment | EPA Contractor Recommendation KU Plan KU Schedule

Main Pond In the opinion of the assessing professional engineer, | Per Associated Engineers, Inc. (AEI)’s January 2011 Final Geotechnical
the criteria for minimum safety factors should be in Addendum A, Final Geotechnical Report Main Ash Pond Slope | report and Addendum
accordance with USACE EM 1110-2-1902 with a Stability Analysis and Repair, Green River Station: "The Main | A completed January
minimum seismic safety factor of1.2 as recommended | Ash Pond is under the jurisdiction of the Kentucky Department | 2011.
by 2007 MSHA Coal Mine Impoundment Inspection | for Environmental Protection (KYDEP) which specifies a
and Plan Review Handbook, page 88. Likewise, if the | minimum seismic safety factor of 1.0 with the reservoir at the
dam does not meet the above seismic factor of safety, | normal pool. However, the attached stability analyses confirm
then the stability of the embankment should be seismic factors exceeding 1.2.”
analyzed and the amount of embankment deformation
or settlement that may occur should be evaluated to
assure that sufficient section of the crest will remain
intact to prevent a release from the impoundment. No further action

KU has completed actions to implement this recommendation. | scheduled.

Main Pond A July 2010 report by Associated Engineers, Inc. Qualified KU personnel routinely inspect the Main Pond on a Routine weekly
titled Final Geotechnical Report Main Ash Pond weekly basis and monitor areas of concern noted from monitoring ongoing,.
Slope Stability Analysis and Repair, for the Green previous inspections.

River Station presents two stability

analyses for Ash Treatment Basin #1 including a
slope failure located on the downstream slope of the
south embankment north of the outlet structure, and a
global stability (also referred to as

critical slope). Based on the results and
recommendations in this report, the slope failure was
repaired during May and June of 2010. This area
should be regularly and closely monitored for any
changes in piezometers readings or surficial
movement.

Main Pond The global stability was reviewed for the maximum KU retained AEI to conduct a survey for section B-B to Survey completed
section at B-B. A survey should be performed at the | determine the actual configuration of the existing slope. The January 2011.
cross-section to determine the actual configuration of | survey data was used to model the global stability.
the existing slope. No further action

KU has completed actions to implement this recommendation. | scheduled.

Main Pond In addition, the minimum depth of slice used in the Per July 2010, Final Geotechnical Report Main Ash Pond Slope Final Geotechnical report
program was 10 feet. The analysis should be performed Stability Analysis and Repair, Green River Station and January 2011 and Addendum A
with a 5 feet minimum depth of slice to identify shallow Addendum A, AEI used at least a 5 foot minimum depth of slice for completed January 2011.

Sailure surfaces.

stability modeling at all locations other than the actual failed surface.
A site investigation determined that the actual failed surface was
greater than 10 feet; therefore a minimum depth of slice of 10 feet
was used for a “back-in" analysis.

KU has completed actions to implement this recommendation.

No further action
scheduled.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment | EPA Contractor Recommendation KU Plan KU Schedule
9 | Main Pond The analysis should consider all critical stages over | Kentucky dam safety regulations do not specify a minimum Final Geotechnical
the life of the pond including pond full conditions. safety factor for the pond full condition. Per January 2011 report and Addendum
These conditions would need to be determined in Addendum A, Final Geotechnical Report Main Ash Pond Slope | A completed January
conjunction with the hydraulic recommendations Stability Analysis and Repair, Green River Station, AEI 2011.
above, provided analyses for " a “worst case” condition assuming a
water surface elevation of 449.5 feet and an elevated phreatic
surface within the dam significantly higher than indicted from
piezometer data. The lowest modeled safety factor was 1.416
which exceeds the minimum 1.4 safety factor recommended in
the U.S. Army Corps of Engineers Engineering Manual (EM)
1110-2-1902.”
KU completed a comprehensive Hydrologic and Hydraulic H&H report completed
(H&H) analysis and concluded that the Main Pond “pond full” | July 2011.
condition is elevation 447.6.
No further action
KU has completed actions to implement this recommendation. | scheduled.
10 | Main Pond The hydraulic analysis should provide a phreatic KU concluded that the Main Pond “pond full” condition is H&H report completed
surface through the embankment. elevation 447.6. Because this elevation is lower than the more | July 2011.
conservative “pond full” elevation 449.5 used by AEI for
modeling the phreatic surface, additional modeling is not
necessary.
No further action
KU has completed actions to implement this recommendation. | scheduled.
11 | Main Pond A rapid-drawdown should be performed for the A-A Per AEI's January 2011 Addendum A, Final Geotechnical Addendum A

section in case the pond would need to be lowered in
response to a problem.

Report Main Ash Pond Slope Stability Analysis and Repair,
Green River Station,” Rapid-drawdown analysis for A-A' is
attached. The resulting safety factor of 1.375 exceeds the
minimum value of 1.2 required by KYDEP. For the analysis,
the inboard part of the section was revised from the original to
more completely delineate the ground surface and extend a
greater distance away from the dam crest. As a "worst case"
condition, the highest elevation of the phreatic surface was
assumed to be at 449.5 and the level within the dam modeled
significantly higher than indicated from piezometer data.”

KU has completed actions to implement this recommendation.

completed in January
2011.

No further action
scheduled.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment

EPA Contractor Recommendation

KU Plan

KU Schedule

Main Pond

The friction angle value used for the CCW

in the analysis appears high for ash material. Typical
ash friction values are 28 degrees for compacted, 24
degrees for loosely compacted, and 11 degrees for
uncompacted material. Consideration should be
given for lowering strength values to account for
inconsistencies within the fill or foundation
materials.

Per AEI’s January 2011 Addendum A, Final Geotechnical
Report Main Ash Pond Slope Stability Analysis and Repair,
Green River Station, “Our research has found values for
sluiced ash to range from 24 degrees to over 37 degrees with
most reported between 30 and 32 degrees. In our opinion, the
value of 26 degrees used for analysis is conservative and
appropriate based on the conditions disclosed by our
investigation.”

KU agrees with AEI and believes it is unnecessary to lower
strength values.

KU has completed actions to implement this recommendation.

Addendum A
completed in January
2011,

No further action
scheduled.

13

Main Pond

Consideration should also be given to allow water
levels in the piezometers to develop and stabilize.

Per AEI’s January 2011 Addendum A, Final Geotechnical
Report Main Ash Pond Slope Stability Analysis and Repair,
Green River Station, “Stabilization time for piezometer levels
was considered in modeling the phreatic surface. Based on
piezometer data available since our report was submitted, we
have revised the long term steady seepage analyses to slightly
raise the phreatic surface to represent what is, in our opinion,
a "worst case"” condition. The resulting safety factors exceed
the KYDEP long term steady seepage requirement of 1.5 and
USACE seismic requirement of 1.2. As discussed above, the
pond full condition has also been modeled as a "worst case”
assuming a water surface elevation of 449.5 and an elevated
phreatic surface within the dam significantly higher than
indicated from piezometer data.”

Qualified KU personnel monitor instrumentation at least twice
a year and more frequently as needed.

Addendum A
completed in January
2011.

Routine monitoring
ongoing.

14

Main Pond

The analyses presented appear limited to a circular
surface; different types of failure surfaces should be
analyzed and optimized.

Per AEI’s January 2011 Addendum A, Final Geotechnical
Report Main Ash Pond Slope Stability Analysis and Repair,
Green River Station, “In our opinion, circular surface failure
is the accepted industry standard and appropriate for the
conditions present at this site.”

KU agrees with AEI and believes it is unnecessary to analyze
different types of failure surfaces.

KU has completed actions to implement this recommendation.

Addendum A
completed in January
2011.

No further action
scheduled.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment | EPA Contractor Recommendation KU Plan KU Schedule

15 | Main Pond Twelve piezometers, of which 10 are remaining, were KU plans to continue to maintain and protect piezometers on the | Instrument maintenance,
installed in 2010 (July and August) to support the recent | Main Pond. Qualified KU personnel monitor instrumentation at | monitoring, and
stability analyses. It would be prudent for the Green least twice a year and more frequently as needed. KU plans to evaluation ongoing.
River Power Station to maintain and protect these continue having instrumentation readings periodically evaluated
instruments, and document monitoring frequently until by engineers.
base line phreatic readings are apparent. After that
time, a regular frequency should be maintained and the | KU monitors rainfall, pond and river levels daily.
results evaluated by an engineer. Monitoring should
include pond and river levels and should include
additional readings and evaluation in response to
elevated pond levels or specific rainfall events.

16 | Main Pond AMEC recommends additional instrumentation, In July 2011, KU installed additional instrumentation at the crest | Additional
especially at the crest and toe of critical slopes, be and toe of critical slopes. instrumentation installed
installed as budgets or development of any future in July 2011.
problems allow.

No further action
KU has completed actions to implement this recommendation. scheduled.

17 | Main Pond Elevated water levels in P-5 and the wet area in this KU is developing plans to continuously monitor and evaluate Continuous monitoring
same area should be continuously monitored and the elevated water levels in the area near P-5. and evaluation
evaluated. implementation planned

to be complete by
Summer 2012.

18 | Main Pond AMEC recommends that the current inspection program | Qualified KU personnel monitor instrumentation at least twice a | Monitoring ongoing.
by the plant be expanded to include at least monthly year and more frequently as needed.
instrumentation monitoring and pond and river levels.

KU monitors pond and river levels daily.

19 | Main Pond In addition to the inspections by facility personnel, we KU plans to conduct inspections for the Main Pond using Yearly inspections
recommend this type of annual inspection program and | professional engineers on a yearly basis. scheduled.
report by a Professional Engineer be continued at least
yearly basis.

20 | Main Pond Due to the recent slide repair on the south dike of Qualified KU personnel routinely inspect the Main Pond on a Routine weekly

Ash Treatment Basin #1 and the Coal Runoff Pond, the
recent surficial slide repair at the southwest corner of
the Scrubber Pond and recent repair of the east dike of
Ash Treatment Basin #2, AMEC recommends additional
inspections be performed by Professional Engineer
should any problems, such as seepage, scarps, etc., be
encountered with the repairs or if new similar problems
develop.

weekly basis and monitor areas of concern noted from previous
inspections. If needed, KU plans additional inspections by a
professional engineer should any problems develop.

monitoring ongoing.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment | EPA Contractor Recommendation KU Plan KU Schedule
21 | Main Pond AMEC recommends KU personnel perform frequent | Qualified KU personnel routinely inspect the Main Pond ona | Routine weekly
inspections of the embankments with special attention | weekly basis and monitor areas of concern noted from monitoring ongoing.
to the wet area identified at piezometer P3. previous inspections.
22 | Number 2 Pond AMEC recommends that an appropriately KU utilizes Kentucky dam safety regulations rather than
conservative design storm rainfall and freeboard MSHA guidelines to evaluate the performance of Coal
depth in accordance with MSHA guidelines be Combustion Residual (CCR) impoundments. In KU’s
applied to the impoundment’s watershed to assure opinion, Kentucky regulations provide an appropriately
that the dam and decant system can safely store, conservative design storm rainfall.
control, and discharge the design flow. Based on the
small size and significant rating for Ash Treatment KU completed a comprehensive Hydrologic and Hydraulic H&H analysis report
Basin #2, the MSHA design storm would be the : (H&H) analysis and concluded that the Number 2 Pond completed in July,
PMF. performs in accordance with Kentucky dam safety 2011.
regulations. KU will continue to operate and maintain the
Number 2 Pond to meet applicable state regulations.
No further action
KU has completed actions to implement this recommendation. | scheduled.
23 | Number 2 Pond Hydraulic calculations should also be completed to KU completed hydraulic calculations as part of a H&H analysis report
determine the rate at which the discharge structure comprehensive Hydrologic and Hydraulic (H&H) analysis completed in July,
and associated piping could pass the design storm, if | and concluded that the Number 2 Pond performs in 2011.
necessary, or draw down elevated water surfaces accordance with Kentucky dam safety regulations.
following such an event. No further action
KU has completed actions to implement this recommendation. | scheduled.
24 | Number 2 Pond The study should consider all critical stages over the | Kentucky dam safety regulations do not address pond full Hé&H analysis report

life of the pond including pond full conditions.

conditions. KU completed a comprehensive Hydrologic and
Hydraulic (H&H) analysis which considered all critical stages
over the life of the pond including pond full conditions. The
analysis concluded that the Number 2 Pond performs
satisfactorily under pond full conditions and in accordance
with Kentucky dam safety regulations.

KU has completed actions to implement this recommendation.

completed in July,
2011.

No further action
scheduled.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment | EPA Contractor Recommendation KU Plan KU Schedule
25 | Number 2 Pond MSHA guidelines recommend a minimum freeboard | KU utilizes Kentucky dam safety regulations rather than
of 3 feet. In addition, Ash Treatment Basin #2 will MSHA guidelines to evaluate the performance of Coal
be required to utilize MSHA s guidelines for Combustion Residual (CCR) impoundments.
impoundments in series.
Kentucky dam safety regulations address impoundments in H&H analysis report
series. KU completed a comprehensive Hydrologic and completed in July,
Hydraulic (H&H) analysis and concluded that the Number 2 2011.
Pond performs in accordance with Kentucky dam safety
regulations. KU will continue to operate and maintain the
Main Pond to meet applicable state regulations.
KU typically maintains an available freeboard of
approximately 4.5 feet for the Number 2 Pond.
No further action
KU has completed actions to implement this recommendation. | scheduled.
26 | Number 2 Pond At 345 acre-feet, the impoundment far exceeds the A dam is defined by KRS 151 as any structure that is 25 feet KU plans to continue

KDOW minimum size criteria for dams. Additionally,
this impoundment is located downstream of (series
configuration), and receives flow from the larger Ash
Treatment Basin #1. The location and series
operating conditions should be taken into account by
KDOW in any rating assigned to Ash Treatment
Basin #2.

in height, measured from the downstream toe to the crest of
the dam, or has a maximum impounding capacity of 50 acre-
feet or more at the top of the structure.

The Number 2 Pond is a maximum of 17 feet high, and the
impounding capacity was increased from 48 acre-feet to
approximately 59 acre-feet as a result of July 2011 crest
regrading work.

KU is in discussions with KDOW about the status of the
Number 2 Pond.

discussions with the
KDOW.

8|30




Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment | EPA Contractor Recommendation KU Plan KU Schedule
27 | Number 2 Pond AMEC recommends modeling, at minimum, the 100- | According to Kentucky Division of Water (KDOW)’s Hé&H analysis report
year 24-hour design storm in the KDOW Freeboard | Memorandum No. 5 the freeboard hydrograph “is the completed in July,
Design Hydrograph to obtain a resulting water hydrograph used to establish the minimum elevation of the 2011.
surface elevation. Once the resulting water surface top of dam.” Therefore a freeboard of 0.0 or more meets the
elevation is determined from the routed Freeboard minimum criteria set forth by Kentucky regulations.
Design Hydrograph, a minimum of at least two feet
should separate that design storm water surface In addition, KU completed a comprehensive Hydrologic and
elevation and the crest of the impoundment. Hydraulic (H&H) analysis which included modeling the 100-
year 24-hour design storm and concluded that the Number 2
Pond performs in accordance with Kentucky dam safety
regulations.
KU typically maintains an available freeboard of
approximately 4.5 feet for the Number 2 Pond.
No further action
KU has completed actions to implement this recommendation. | scheduled.
28 | Number 2 Pond A hydrologic and hydraulic report should be KU completed hydraulic calculations as part of a H&H analysis report
produced for Ash Treatment Basin No. 2 that clearly | comprehensive Hydrologic and Hydraulic (H&H) analysis completed in July,
identifies all factors, flows, calculations, and results, | and concluded that the Number 2 Pond performs in 2011.
including available freeboard, for the impoundment. | accordance with Kentucky dam safety regulations.
No further action
KU has completed actions to implement this recommendation. | scheduled.
29 | Number 2 Pond In the opinion of the assessing professional engineer, | The Number 2 Pond is under the jurisdiction of the Kentucky

the criteria for minimum safety factors should be in
accordance with USACE EM 1110-2-1902 with a
minimum seismic safety factor of 1.2 as
recommended by 2007 MSHA Coal Mine
Impoundment Inspection and Plan Review
Handbook, page §8. Likewise, if the dam does not
meet the above seismic factor of safety, then the
stability of the embankment should be analyzed and
the amount of embankment deformation or settlement
that may occur should be evaluated to assure that
sufficient section of the crest will remain intact to
prevent a release from the impoundment.

Department for Environmental Protection (KYDEP) which
specifies a minimum seismic safety factor of 1.0 with the
reservoir at the normal pool.

KU retained MACTEC Engineering and Consulting, Inc.
(MACTEC) to conduct a slope stability analysis for the
Number 2 Pond embankments. MACTEC concluded that the
analyzed embankment sections are structurally stable under
steady state conditions. One slope modeled under seismic
conditions does not meet the target factor of safety.
MACTEC concluded that the predicted failure would have an
insignificant impact on the embankment at this location and
improvements are not warranted.

KU has completed actions to implement this recommendation.

Stability analysis report
completed in December,
2010.

No further action
scheduled.
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Table 1 (continued) - KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment

EPA Contractor Recommendation

KU Plan

KU Schedule

30

Number 2 Pond

Section 4 is located on the east embankment of Ash
Treatment Basin #2. AMEC is concerned with the
configuration and soil strength parameters used in
the analyses. AMEC recommends this section be
reviewed for existing conditions and parameters
adjusted to reflect softer conditions at the toe. The
wet areas may also reflect seepage from the pond;
and therefore, higher water levels would need to
be utilized in the pond and embankment analyses.

KU requested MACTEC review Section 4 on the east
embankment, and MACTEC did not recommend adjustments
to model parameters.

Per MACTEC’s July 2011 Addendum B, Report of
Geotechnical Exploration and Slope Stability Analyses

KU Green River Power Station, No. 2 Pond/Coal Runoff Pond
and Scrubber Pond: “Our rationale for selection of soil
strength parameters was provided in Section 5.3 of our
Report of Geotechnical Exploration and Slope Stability
Analyses. Laboratory testing (triaxial shear tests) of the
material encountered in Section 4 was conducted to identify
the appropriate cohesion and phi angle values. The selected
parameters used in our analysis provide, in our opinion, the
appropriate level of conservatism and we do not recommend
Surther adjustments. MACTEC does not suggest manipulating
the phreatic surface in Section 4 from the calculated levels;
the phreatic surface generated in the analyses under steady
state conditions reflects actual conditions in the field.”

KU has completed actions to implement this recommendation.

Addendum B-Stability
analysis report
completed in July,
2011.

No further action
scheduled.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment

EPA Contractor Recommendation

KU Plan

KU Schedule

31

Number 2 Pond

Consideration should also be given to the extension
of the south embankment and construction

of the east embankment (estimated to be performed in
the early 1970s). Construction documents and
construction details are very limited from this era. As
evidenced by the ash encountered in the Section 2
borings, it is suspected that portions of the extension
and formation of Ash Treatment Basin #2 were
constructed over and possibly with the CCW
material. Consequently, embankments constructed
over ash would be susceptible to piping and slope
failures.

Per MACTEC's January 2011 Addendum A, Final
Geotechnical Report Main Ash Pond Slope Stability Analysis
and Repair, Green River Station, Addendum A, Report of
Geotechnical Exploration and Slope Stability Analyses

KU Green River Power Station, No. 2 Pond/Coal Runoff
Pond and Scrubber Pond: “Our borings encountered both
bottom ash and fly ash beneath the embankment fill at Section
2. These materials were included in the cross section and
assigned appropriate strength parameters for the slope
stability evaluations. Our slope stability analyses, which were
provided in our final report, indicate the minimum factors of
safety computed for the loading conditions evaluated exceed
the target factors of safety at Section 2. Although our borings
encountered ash beneath the embankment fill, we did not
observe ash to be exposed at the ground surface south of the
downstream slope in the vicinity of Section 2. Our
observations and boring data suggest the ash beneath the
embankment at Section 2 is encapsulated or capped by
cohesive soils. Further, free water does not presently exist
behind this embankment. Therefore, in our opinion, the ash in
its present configuration does not represent a significant
potential piping condition. This situation should be
reevaluated should unfavorable conditions not previously
observed come to the attention of plant personnel or others,
or if ash becomes exposed downstream of the embankment
through erosion, excavation, or penetration (such as with
borings) of the overlying cohesive soils (note: borings
performed in conjunction with this exploration were
backfilled with a cement bentonite grout).”

KU has completed actions to implement this recommendation.

Addendum A-Stability
analysis report
completed in January,
2011.

No further action
scheduled.

1130




Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment

EPA Contractor Recommendation

KU Plan

KU Schedule

32

Number 2 Pond

The analysis should consider all critical stages over
the life of the pond including pond full conditions.

Per MACTEC’s January 2011 Addendum A, Report of
Geotechnical Exploration and Slope Stability Analyses
KU Green River Power Station, No. 2 Pond/Coal Runoff
Pond and Scrubber Pond: “The stability of the selected cross
sections at the noted Green River ponds was originally
evaluated under three conditions: steady-state/maximum
flood, rapid drawdown, and dynamic (seismic) loading. The
results of these analyses were provided in our final report.
The ash profile at each cross section was modeled based on
our review of the bathymetric surveys provided to us at the
time of our analyses (Associated Engineers, Inc., July 2010).
At the locations of Sections 2 and 3, the No. 2 Pond survey
indicated the presence of ash to near the level of the upstream
embankment elevation. At the remaining stability sections, the
mapped solids level reflected a partial load in the pond.
Information provided recently by LG&E-KU suggests it may
be possible during normal operation of the ponds that solids
in the ponds reach a maximum level near the upstream
embankment crest elevation. Therefore, we have performed
additional stability analyses for the downstream embankment
slopes for Section 1 and Sections 4 through 10 that reflect the
“pond full” condition. The results of these additional analyses
have been included on the attached Results of Slope Stability
Analyses — Green River Power Station, No. 2 Pond/Coal
Runoff Pond & Scrubber Pond table. In addition, the cross
section geometry, input parameters, and stability analysis
results are provided on the attached STABL6H output plots.”

KU has completed actions to implement this recommendation.

Addendum A-Stability
analysis report
completed in January,
2011.

No further action
scheduled.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment

EPA Contractor Recommendation

KU Plan

KU Schedule

33

Number 2 Pond

A rapid-drawdown should be performed for upstream
embankment in case the pond would need to be
lowered in response to a problem, and the
downstream embankment in relation to flooding of
Green River.

KU requested that MACTEC conduct a rapid-drawdown
analysis on upstream sections of the Number 2 Pond
embankments. Per MACTEC’s December, 2010 Report of
Geotechnical Exploration and Slope Stability Analyses

KU Green River Power Station, No. 2 Pond/Coal Runoff
Pond and Scrubber Pond, all analyzed sections met target
safety factors established by Kentucky dam safety regulations.

KU requested that MACTEC conduct additional rapid
drawdown analysis for the downstream sections of the
Number 2 Pond. Per MACTEC’s July 2011 Addendum B,
Report of Geotechnical Exploration and Slope Stability
Analyses KU Green River Power Station, No. 2 Pond/Coal
Runoff Pond and Scrubber Pond: " As outlined in Section 5 of
our Report of Geotechnical Exploration and Slope Stability
Analyses, dated December 3, 20 1 0, the target factor of safety
Jor a rapid drawdown analysis is a minimum of 1.1 according
to USACE EM 11 10-2-1902: Slope Stability, and 1.2
according to KEEC Design Criteria for Dams & Associated
Structures (40 1 KAR 4:030, KAR 4:040). The lowest factors
of safety, as shown in Table 2, exceed the minimum values.”

KU has reviewed the additional rapid-drawdown analysis
provided by MACTEC and considers implementation of this
recommendation complete.

KU has completed actions to implement this recommendation.

Stability analysis report
completed in December,
2010.

Addendum B-Stability
analysis report
completed in July,
2011.

No further action
scheduled.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment | EPA Contractor Recommendation KU Plan KU Schedule
34 | Number 2 Pond The friction angle value used for the CCW in the Per MACTEC’s January 2011 Addendum A, Final Addendum A-Stability
analysis appears high for ash material. Typical ash Geotechnical Report Main Ash Pond Slope Stability Analysis | analysis report
Jriction values are 28 degrees for compacted, 24 and Repair, Green River Station, Addendum A, Report of completed in January,
degrees for loosely compacted, and 11 degrees for Geotechnical Exploration and Slope Stability Analyses 2011.
uncompacted material. Consideration should be KU Green River Power Station, No. 2 Pond/Coal Runoff
given for lowering strength values to account for Pond and Scrubber Pond: “"MACTEC has extensive
inconsistencies within the fill or foundation experience with CCW at LG&E-KU facilities in Kentucky and
materials. with other similar facilities in the southeastern United States.
Laboratory testing (both triaxial and direct shear tests) of
CCW from other facilities indicated friction angles ranging
Jrom 28 degrees to over 42 degrees. Based on the results of
the sensitivity analysis, our experience, and published data,
we selected friction angles of 20 degrees for fly ash and 28
degrees for bottom ash to provide, in our opinion, the
appropriate level of conservatism.”
KU agrees with MACTEC and believes it is unnecessary to
lower strength values.
No further action
KU has completed actions to implement this recommendation. | scheduled.
35 | Number 2 Pond Consideration should also be given to allowing some | Per MACTEC’s January 2011 Addendum A, Final Addendum A-Stability

time for water levels in the piezometers to develop
and stabilize.

Geotechnical Report Main Ash Pond Slope Stability Analysis
and Repair, Green River Station, Addendum A, Report of
Geotechnical Exploration and Slope Stability Analyses

KU Green River Power Station, No. 2 Pond/Coal Runoff
Pond and Scrubber Pond: “Piezometers were installed in
a total of six crest borings, including three at No. 2
Pond/Coal Runoff Pond (B-2C, B-3C, and B-4C) and
three at Scrubber Pond (B-6C, B-8C, and B-10C), on
August 13 and 14, 2010. Groundwater levels in the
piezometers were initially measured on August 24, 2010,
1-1/2 weeks following installation, allowing
measurement of stabilized groundwater levels. The
second set of readings was taken on October 14, 2010.
These readings were originally provided in our final
report. Additional readings were taken in December
2010 and January 2011, subsequent to our final report.
The piezometer readings to-date for this project are
presented on the attached Table 2. Summary of
Piezometer Readings.”

analysis report
completed in January,
2011.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment

EPA Contractor Recommendation

KU Plan

KU Schedule

36

Number 2 Pond

The analyses presented appear limited to a circular
surface; different types of failure surfaces should be
analyzed and optimized,

“Per MACTEC’s January 2011 Addendum A, Final
Geotechnical Report Main Ash Pond Slope Stability Analysis
and Repair, Green River Station, Addendum A, Report of
Geotechnical Exploration and Slope Stability Analyses

KU Green River Power Station, No. 2 Pond/Coal Runoff Pond
and Scrubber Pond: “A circular failure surface is the
accepted industry standard and appropriate for these
analyses. "

KU agrees with MACTEC and believes it is unnecessary to
analyze different types of failure surfaces.

KU has completed actions to implement this recommendation.

Addendum A-Stability
analysis report
completed in January,
2011.

No further action
scheduled.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment

EPA Contractor Recommendation

KU Plan

KU Schedule

37

Number 2 Pond

The analysis should consider all critical stages over
the life of the pond including pond full conditions.
These conditions would need to be determined in
conjunction with the hydrologic and hydraulic
recommendations above. The hydrologic and
hydraulic analysis will provide maximum water
levels in the pond and a phreatic surface through the
embankment.

Per MACTEC's January 2011 Addendum A, Final
Geotechnical Report Main Ash Pond Slope Stability Analysis
and Repair, Green River Station, Addendum A, Report of
Geotechnical Exploration and Slope Stability Analyses
KU Green River Power Station, No. 2 Pond/Coal Runoff
Pond and Scrubber Pond: “The stability of the selected cross
sections at the noted Green River ponds was originally
evaluated under three conditions: steady-state/maximum
flood, rapid drawdown, and dynamic (seismic) loading. The
results of these analyses were provided in our final report.
The ash profile at each cross section was modeled based on
our review of the bathymetric surveys provided fo us at the
time of our analyses (Associated Engineers, Inc., July 2010).
At the locations of Sections 2 and 3, the No. 2 Pond survey
indicated the presence of ash to near the level of the upstream
embankment elevation. At the remaining stability sections, the
mapped solids level reflected a partial load in the pond.
Information provided recently by LG&E-KU suggests it may
be possible during normal operation of the ponds that solids
in the ponds reach a maximum level near the upstream
embankment crest elevation. Therefore, we have performed
additional stability analyses for the downstream embankment
slopes for Section I and Sections 4 through 10 that reflect the
“pond full” condition. The results of these additional analyses
have been included on the attached Results of Slope Stability
Analyses — Green River Power Station, No. 2 Pond/Coal
Runoff Pond & Scrubber Pond table. In addition, the cross
section geometry, input parameters, and stability analysis
results are provided on the attached STABL6H output plots.”

KU completed a comprehensive Hydrologic and Hydraulic
(H&H) analysis and concluded that the Number 2 Pond “pond
full” condition is elevation 398.0. Because this elevation is
lower than the more conservative pond full elevation 399.25
used by MACTEC for modeling the phreatic surface for the
Steady State-Maximum Surcharge Pool, additional modeling
is not necessary.

KU has completed actions to implement this recommendation.

Addendum A-Stability
analysis report
completed in January,
2011.

H&H analysis report
completed in July, 2011

No further action
scheduled.

38

Number 2 Pond

AMEC recommends the seep identified at boring B-
1.75T be monitored frequently until the time of, and,
Jfollowing repairs.

Qualified KU personnel routinely inspect the Number 2 Pond
on a weekly basis and monitor areas of concern noted from
previous inspections.

Routine weekly
monitoring ongoing.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment | EPA Contractor Recommendation KU Plan KU Schedule
39 | Number 2 Pond AMEC recommends Kentucky Ulilities evaluate the KU completed a comprehensive Hydrologic and Hydraulic Hé&H analysis report
need to revise the stability analyses for Ash (H&H) analysis and implemented the hydraulic improvement | completed in July, 2011
Treatment Basin #2 resulting from any changes made | of raising the embankment crest elevation to 400.5.
to improve the hydraulics of the facility as described
in the previous section. KU requested MACTEC to review the crest regarding work Addendum B-Stability
and MACTEC concluded that the changed conditions would analysis report
not have a significant change in factors of safety.” See completed in July,
attached July 2011 Addendum B, Final Geotechnical Report 2011.
Main Ash Pond Slope Stability Analysis and Repair, Green
River Station.
No further action
KU has completed actions to implement this recommendation. | scheduled.
40 | Number 2 Pond Twelve piezometers, of which 10 are remaining, were | KU plans to continue to maintain and protect piezometers on | Instrument
installed in 2010 (July and August) to support the the Number 2 Pond. Qualified KU personnel monitor maintenance,
recent stability analyses. It would be prudent for the | instrumentation at least twice a year and more frequently as monitoring, and
Green River Power Station to maintain and protect needed. KU plans to continue having documentation evaluation ongoing.
these instruments, and document monitoring periodically evaluated by engineers.
Jrequently until base line phreatic readings are
apparent. After that time, a regular frequency should | KU monitors rainfall, pond and river levels daily.
be maintained and the results evaluated by an
engineer. Monitoring should include pond and river
levels and should include additional readings and
evaluation in response to elevated pond levels or
specific rainfall events.
41 | Number 2 Pond AMEC recommends additional instrumentation, In July 2011, KU installed additional instrumentation at the Additional
especially at the crest and toe of critical slopes, be crest and toe of critical slopes. instrumentation
installed as budgets or development of any future installed in July 2011.
problems allow.
No further action
KU has completed actions to implement this recommendation. | scheduled.
42 | Number 2 Pond AMEC recommends that the current inspection Qualified KU personnel monitor instrumentation at least twice | Monitoring ongoing.

program by the plant be expanded to include at least
monthly instrumentation monitoring and pond and
river levels.

a year and more frequently as needed.

KU monitors pond and river levels daily.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment | EPA Contractor Recommendation KU Plan KU Schedule

43 | Number 2 Pond AMEC has reviewed the 2009 inspection reports and | KU plans to conduct inspections for the Number 2 Pond using | Yearly inspections
determined Kentucky Utilities has adequate annual professional engineers on a yearly basis. scheduled.
inspections by a Profession Engineer. We recommend
this type of annual inspection program and report by
a Professional Engineer be continued at least yearly,
in addition to the inspections by facility personnel.

44 | Number 2 Pond Due to the recent slide repair on the south dike Qualified KU personnel routinely inspect the Number 2 Pond | Routine monitoring
of Ash Treatment Basin #1 and the Coal Runoff and monitor areas of concern noted from previous inspections. | ongoing.

Pond, the recent surficial slide repair at the If needed, KU plans additional inspections by a professional
southwest corner of the Scrubber Pond and recent engineer should any problems develop.

repair of the east dike of Ash Treatment Basin #2,

AMEC recommends additional inspections be

performed by Professional Engineer should any

problems, such as seepage, scarps, elc., be

encountered with the repairs or if new similar

problems develop.

45 | Number 2 Pond AMEC recommends KU perform frequent inspections | Qualified KU personnel routinely inspect the Number 2 Pond | Routine weekly
of the south embankment with special attention to the | on a weekly basis and monitor areas of concern noted from monitoring ongoing.
seep area identified at B-1.75T. previous inspections.

46 | Scrubber Pond AMEC recommends that an appropriately KU utilizes Kentucky dam safety regulations rather than

conservative design storm rainfall and freeboard
depth in accordance with MSHA guidelines be
Applied to the impoundment’s watershed to assure
that the dam and decant system can safely store,
control, and discharge the design flow. Based on the
small size and significant rating for the Scrubber
Pond, the MSHA design storm would be the /: PMF.
Hydraulic calculations should also be completed to
determine the rate at which the discharge structure
and associated piping could pass the design storm, if
necessary, or draw down elevated water surfaces
Jfollowing such an event.

MSHA guidelines to evaluate the performance of Coal
Combustion Residual (CCR) impoundments. In KU’s
opinion, Kentucky regulations provide an appropriately
conservative design storm rainfall.

KU completed a comprehensive Hydrologic and Hydraulic
(H&H) analysis and concluded that the Scrubber Pond
performs in accordance with Kentucky dam safety
regulations. KU will continue to operate and maintain the
Scrubber Pond to meet applicable state regulations.

KU has completed actions to implement this recommendation.

Hé&H analysis report
completed in July,
2011.

No further action
scheduled.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment

EPA Contractor Recommendation

KU Plan

KU Schedule

47

Scrubber Pond

The study should consider all critical stages over the
life of the pond including pond full conditions.

Kentucky dam safety regulations do not address pond full
conditions. KU completed a comprehensive Hydrologic and
Hydraulic (H&H) analysis which considered all critical stages
over the life of the pond including pond full conditions. The
analysis concluded that the Scrubber Pond performs
satisfactorily under pond full conditions and in accordance
with Kentucky dam safety regulations.

KU has completed actions to implement this recommendation.

H&H analysis report
completed in July,
2011.

No further action
scheduled.

48

Scrubber Pond

MSHA guidelines recommend a minimum freeboard

of 3 feet.

KU utilizes Kentucky dam safety regulations rather than
MSHA guidelines to evaluate the performance of Coal
Combustion Residual (CCR) impoundments.

KU completed a comprehensive Hydrologic and Hydraulic
(H&H) analysis which utilized Kentucky regulations for
minimum freeboard and concluded that the Scrubber Pond
performs in accordance with Kentucky dam safety
regulations. KU will continue to operate and maintain the
Scrubber Pond to meet applicable regulations.

According to KDOW'’s Memorandum No. 5 the freeboard
hydrograph “is the hydrograph used to establish the minimum
elevation of the top of dam.” Therefore a freeboard of 0.0 or
more meets the minimum criteria set forth by Kentucky
regulations.

KU typically maintains an available freeboard of
approximately 6 feet.

KU has completed actions to implement this recommendation.

Hé&H analysis report
completed in July,
2011.

No further action
scheduled.

49

Scrubber Pond

In the opinion of the assessing professional engineer,
the criteria for minimum safety factors should be in
accordance with USACE EM 1110-2-1902 with a
minimum seismic safety factor of 1.2 as
recommended by 2007 MSHA Coal Mine
Impoundment Inspection and Plan Review
Handbook, page 88. Likewise, if the dam does not
meet the above seismic factor of safety, then the
stability of the embankment should be analyzed and
the amount of embankment deformation or settlement
that may occur should be evaluated to assure that
sufficient section of the crest will remain intact to
prevent a release from the impoundment.

The Scrubber Pond is under the jurisdiction of the Kentucky
Department for Environmental Protection (KYDEP) which
specifies a minimum seismic safety factor of 1.0 with the
reservoir at the normal pool.

KU retained MACTEC Engineering and Consulting, Inc.
(MACTEC) to conduct a slope stability analysis for the
Scrubber Pond embankments. MACTEC’s slope stability
analyses confirm seismic factors exceeding 1.2.

KU has completed actions to implement this recommendation.

MACTEC slope
stability analysis report
completed in December,
2010.

No further action
scheduled.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment

EPA Contractor Recommendation

KU Plan

KU Schedule

50

Scrubber Pond

Recommendations mentioned in the previous sections
such as the configuration of the slope and adjustment
of soil strength parameters and a detailed discussion
of the methods and parameters should be included in
the final report.

KU retained MACTEC Engineering and Consulting, Inc.
(MACTEC) to conduct a slope stability analysis for the
Scrubber Pond embankments. MACTEC completed a report
that includes a detailed discussion of the methods and
parameters used for the slope stability analysis.

KU has completed actions to implement this recommendation.

MACTEC slope
stability analysis report
completed in December,
2010.

No further action
scheduled.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment

EPA Contractor Recommendation

KU Plan

KU Schedule

51

Scrubber Pond

The analysis should consider all critical stages over
the life of the pond including pond full conditions.
These conditions would need to be determined in
conjunction with the hydraulic recommendations
above. The hydraulic analysis should provide a
phreatic surface through the embankment.

Per MACTEC’s January 2011 Addendum A, Report of
Geotechnical Exploration and Slope Stability Analyses
KU Green River Power Station, No. 2 Pond/Coal Runoff
Pond and Scrubber Pond: “The stability of the selected cross
sections at the noted Green River ponds was originally
evaluated under three conditions: steady-state/maximum
flood, rapid drawdown, and dynamic (seismic) loading. The
results of these analyses were provided in our final report.
The ash profile at each cross section was modeled based on
our review of the bathymetric surveys provided to us at the
time of our analyses (Associated Engineers, Inc., July 2010).
At the locations of Sections 2 and 3, the No. 2 Pond survey
indicated the presence of ash to near the level of the upstream
embankment elevation. At the remaining stability sections, the
mapped solids level reflected a partial load in the pond.
Information provided recently by LG&E-KU suggests it may
be possible during normal operation of the ponds that solids
in the ponds reach a maximum level near the upstream
embankment crest elevation. Therefore, we have performed
additional stability analyses for the downstream embankment
slopes for Section 1 and Sections 4 through 10 that reflect the
“pond full” condition. The results of these additional analyses
have been included on the attached Results of Slope Stability
Analyses — Green River Power Station, No. 2 Pond/Coal
Runoff Pond & Scrubber Pond table. In addition, the cross
section geometry, input parameters, and stability analysis
results are provided on the attached STABL6H output plots.”

Sections 6, 7, 8, 9, and 10 are through the Scrubber Pond.

KU completed a comprehensive Hydrologic and Hydraulic
(H&H) analysis and concluded that the Scrubber Pond “pond
full” condition is elevation 402.5. Because this elevation is
lower than the more conservative assumed water elevation of
approximately 405 used by MACTEC for modeling the
phreatic surface for the Steady State-Maximum Surcharge
Pool, additional modeling is not necessary.

KU has completed actions to implement this recommendation.

Addendum A-Stability
analysis report
completed in January,
2011.

H&H analysis report
completed in July,
2011.

No further action
scheduled.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment | EPA Contractor Recommendation KU Plan KU Schedule
52 | Scrubber Pond A rapid-drawdown should be performed for upstream | KU requested that MACTEC conduct a rapid-drawdown MACTEC slope
embankment in case the pond would need to be analysis on upstream sections of the Scrubber Pond stability analysis report
lowered in response to a problem, and the embankments. Per MACTEC’s December, 2010 Report of completed in December,
downstream embankment in relation to flooding of Geotechnical Exploration and Slope Stability Analyses 2010.
Green River. KU Green River Power Station, No. 2 Pond/Coal Runoff
Pond and Scrubber Pond, all analyzed sections met target
safety factors established by Kentucky dam safety regulations.
KU requested that MACTEC conduct additional rapid
drawdown analysis for the downstream sections of the
Scrubber Pond. KU expects the results of this analysis to
show all sections meet the minimum target safety factors Analysis planned to be
established by Kentucky dam safety regulations. completed in 2011.
53 | Scrubber Pond The friction angle value used for the CCW in the Per MACTEC’s January 2011 Addendum A, Final Addendum A-Stability

analysis appears high for ash material. Typical ash
Sriction values are 28 degrees for compacted, 24
degrees for loosely compacted, and 11 degrees for
uncompacted material. Consideration should be
given for lowering strength values to account for
inconsistencies within the fill or foundation
materials.

Geotechnical Report Main Ash Pond Slope Stability Analysis
and Repair, Green River Station, Addendum A, Report of
Geotechnical Exploration and Slope Stability Analyses

KU Green River Power Station, No. 2 Pond/Coal Runoff
Pond and Scrubber Pond: “MACTEC has extensive
experience with CCW at LG&E-KU facilities in Kentucky and
with other similar facilities in the southeastern United States.
Laboratory testing (both triaxial and direct shear tests) of
CCW from other facilities indicated friction angles ranging
JSrom 28 degrees to over 42 degrees. Based on the results of
the sensitivity analysis, our experience, and published data,
we selected friction angles of 20 degrees for fly ash and 28
degrees for bottom ash to provide, in our opinion, the
appropriate level of conservatism.”

KU agrees with MACTEC and believes it is unnecessary to
lower strength values.

KU has completed actions to implement this recommendation.

analysis report
completed in January,
2011.

No further action
scheduled.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment | EPA Contractor Recommendation KU Plan KU Schedule

54 | Scrubber Pond Consideration should also be given to allowing some | Per MACTEC’s January 2011 Addendum A, Final Addendum A-Stability
time for water levels in the piezometers to develop Geotechnical Report Main Ash Pond Slope Stability Analysis | analysis report
and stabilize. and Repair, Green River Station, Addendum A, Report of completed in January,

Geotechnical Exploration and Slope Stability Analyses 2011.
KU Green River Power Station, No. 2 Pond/Coal Runoff
Pond and Scrubber Pond: “Piezometers were installed in a
total of six crest borings, including three at No. 2 Pond/Coal
Runoff Pond (B-2C, B-3C, and B-4C) and three at Scrubber
Pond (B-6C, B-8C, and B-10C), on August 13 and 14, 2010.
Groundwater levels in the piezometers were initially
measured on August 24, 2010, 1-1/2 weeks following
installation, allowing measurement of stabilized groundwater
levels. The second set of readings was taken on October 14,
2010. These readings were originally provided in our final
report. Additional readings were taken in December 2010 and
January 2011, subsequent to our final report. The piezometer
readings to-date for this project are presented on the attached
Table 2. Summary of
Piezometer Readings.”
No further action
KU has completed actions to implement this recommendation. | scheduled.

55 | Scrubber Pond The analyses presented appear limited to a circular “Per MACTEC s January 2011 Addendum A, Report of Addendum A-Stability
surface; different types of failure surfaces should be Geotechnical Exploration and Slope Stability Analyses analysis report
analyzed and optimized. KU Green River Power Station, No. 2 Pond/Coal Runoff completed in January,

Pond and Scrubber Pond: “A circular failure surface is the | 2011.
accepted industry standard and appropriate for these
analyses.”
KU agrees with MACTEC and believes it is unnecessary to
analyze different types of failure surfaces.
No further action
KU has completed actions to implement this recommendation. | scheduled.
56 | Scrubber Pond The analysis should consider all critical stages over | KU completed a comprehensive Hydrologic and Hydraulic H&H analysis report

the life of the pond including pond full conditions.
These conditions would need to be determined in
conjunction with the hydraulic recommendations
above. The hydraulic analysis should provide a
phreatic surface through the embankment.

(H&H) analysis and concluded that the Scrubber Pond “pond
full” condition is elevation 402.5. Because this elevation is
lower than the more conservative water surface elevation of
approximately 405 used by MACTEC for modeling the
phreatic surface for the Steady State-Maximum Surcharge
Pool, additional modeling is unnecessary.

KU has completed actions to implement this recommendation.

completed in July,
2011.

No further action
scheduled.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment | EPA Contractor Recommendation KU Plan KU Schedule
57 | Scrubber Pond AMEC recommends restoration of the interior KU plans to restore the interior slopes and crest to the design | Work scheduled to
slopes and crest, and frequent monitoring of the geometry as part of ongoing routine maintenance operations. | begin by the summer
relatively steep downstream slopes and wet 2012 and be completed
area below the south embankment for any signs of by fall 2013.
distress. Qualified KU personnel routinely inspect the Scrubber Pond
on a weekly basis and monitor areas of concern noted from Routine weekly
previous inspections. monitoring ongoing.
58 | Scrubber Pond Twelve piezometers, of which 10 are remaining, were | KU plans to continue to maintain and protect the three Instrument
installed in 2010 (July and August) to support the piezometers on the Scrubber Pond. Qualified KU personnel maintenance,
recent stability analyses. It would be prudent for the | monitor and document instrumentation at least twice a year monitoring and
Green River Power Station to maintain and protect and more frequently as needed. KU plans to continue having | evaluation ongoing.
these instruments, and document monitoring documentation periodically evaluated by engineers.
Jrequently until base line phreatic readings are
apparent. After that time, a regular frequency should | KU monitors rainfall, pond and river levels daily.
be maintained and the results evaluated by an
engineer. Monitoring should include pond and river
levels and should include additional readings and
evaluation in response to elevated pond levels or
specific rainfall events.
59 | Scrubber Pond AMEC recommends additional instrumentation, KU is planning to evaluate the need to install additional If needed,
especially at the crest and toe of critical slopes, be instrumentation at the crest and toe of critical slopes. instrumentation will be
installed as budgets or development of any future installed by the summer
problems allow. 2012.
KU plans to install any necessary instrumentation as As necessary if future
appropriate if future problems develop. problems develop.
60 | Scrubber Pond AMEC recommends KU evaluate the need to install KU is planning to evaluate the need to install additional If needed,
piezometer(s) below the south embankment. instrumentation below the south embankment. instrumentation will be
installed by third
quarter 2012.
61 | Scrubber Pond AMEC recommends that the current inspection Qualified KU personnel monitor instrumentation at least twice | Monitoring ongoing.

program by the plant be expanded to include at least
monthly instrumentation monitoring and pond and
river levels.

a year and more frequently as needed.

KU monitors pond and river levels daily.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment | EPA Contractor Recommendation KU Plan KU Schedule
62 | Scrubber Pond AMEC has reviewed the 2009 inspection reports and | KU plans to conduct inspections for the Scrubber Pond using | Yearly inspections
determined KENTUCKY UTILITIES has adequate professional engineers on a yearly basis. scheduled.
annual inspections by a Profession Engineer. We
recommend this type of annual inspection program
and report by a Professional Engineer be continued
at least yearly, in addition to the inspections by
facility personnel.
63 | Scrubber Pond Due to the recent slide repair on the south dike of Qualified KU personnel routinely inspect the Scrubber Pond Routine weekly
Ash Treatment Basin #1 and the Coal Runoff Pond, on a weekly basis and monitor areas of concern noted from monitoring ongoing.
the recent surficial slide repair at the southwest previous inspections. If needed, KU plans additional
corner of the Scrubber Pond and recent repair of the | inspections by a professional engineer should any problems
east dike of Ash Treatment Basin #2, AMEC develop.
recommends additional inspections be performed by
Professional Engineer should any problems, such as
seepage, scarps, etc., be encountered with the repairs
or if new similar problems develop.
64 | Scrubber Pond AMEC recommend KU perform frequent inspections | Qualified KU personnel routinely inspect the Scrubber Pond Routine weekly
of the embankments and wet area below the south on a weekly basis and monitor areas of concern noted from monitoring ongoing.
embankment. previous inspections.
65 | Coal Runoff AMEC recommends that an appropriately KU utilizes Kentucky dam safety regulations rather than
Pond conservative design storm rainfall and freeboard MSHA guidelines to evaluate the performance of Coal
depth in accordance with MSHA guidelines be Combustion Residual (CCR) impoundments. In KU’s
applied to the impoundment’s watershed to assure opinion, Kentucky regulations provide an appropriately
that the dam and decant system can safely store, conservative design storm rainfall.
control, and discharge the design flow. Based on the
small size and significant rating for the Scrubber
Pond, the MSHA design storm would be the ¥ PMF. | KU completed a comprehensive Hydrologic and Hydraulic H&H analysis report
(H&H) analysis and concluded that the Coal Runoff Pond completed in July,
performs in accordance with Kentucky dam safety 2011.
regulations. KU will continue to operate and maintain the
Coal Runoff Pond to meet applicable state regulations.
No further action
KU has completed actions to implement this recommendation. | scheduled.
66 | Coal Runoff Hydraulic calculations should also be completed to KU completed hydraulic calculations as part of a H&H analysis report
Pond determine the rate at which the discharge structure comprehensive Hydrologic and Hydraulic (H&H) analysis completed in July,

and associated piping could pass the design storm, if
necessary, or draw down elevated water surfaces
Jollowing such an event.

and concluded that the Coal Runoff Pond performs in
accordance with Kentucky dam safety regulations.

KU has completed actions to implement this recommendation.

2011.

No further action
scheduled.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment | EPA Contractor Recommendation KU Plan KU Schedule
67 | Coal Runoff The study should consider all critical stages over the | Kentucky dam safety regulations do not address pond full H&H analysis report
Pond life of the pond including pond full conditions. MSHA | conditions. KU completed a comprehensive Hydrologic and | completed in July,
guidelines recommend a minimum freeboard of 3 Hydraulic (H&H) analysis which considered all critical stages | 2011.
Seet. over the life of the pond including pond full conditions. The
analysis concluded that the Coal Runoff Pond performs
satisfactorily under pond full conditions and in accordance
with Kentucky dam safety regulations.
KU utilizes Kentucky regulations rather than MSHA
guidelines to determine minimum freeboard. According to
KDOW’s Memorandum No. 5 the freeboard hydrograph “is
the hydrograph used to establish the minimum elevation of the
top of dam.” Therefore a freeboard of 0.0 or more meets the
minimum criteria set forth by Kentucky regulations.
KU typically maintains an available freeboard of
approximately 3.5 feet for the Coal Runoff Pond.
No further action
KU has completed actions to implement this recommendation. | scheduled.
68 | Coal Runoff Pond | In the opinion of the assessing professional engineer, | The Coal Runoff Pond is under the jurisdiction of the
the criteria for minimum safety factors should be in Kentucky Department for Environmental Protection
accordance with USACE EM 1110-2-1902 with a (KYDEP) which specifies a minimum seismic safety factor of
minimum seismic safety factor of 1.2 as 1.0 with the reservoir at the normal pool.
recommended by 2007 MSHA Coal Mine
Impoundment Inspection and Plan Review KU retained MACTEC Engineering and Consulting, Inc. | MACTEC slope

Handbook, page 88. Likewise, if the dam does not
meet the above seismic factor of safety, then the
stability of the embankment should be analyzed and
the amount of embankment deformation or settlement
that may occur should be evaluated to assure that
sufficient section of the crest will remain intact to
prevent a release from the impoundment.

(MACTEC) to conduct a slope stability analysis for the Coal
Runoff Pond embankments. MACTEC’s slope stability
analyses confirm seismic factor of 1.0. See MACTEC’s,
Report of Geotechnical Exploration and Slope Stability
Analyses KU Green River Power Station, No. 2 Pond/Coal
Runoff Pond and Scrubber Pond.

Additionally, the distance from the embankment crest to free
surface water is greater than 200 feet so KU does not believe
an embankment failure would cause a release of material from
the impoundment.

KU has completed actions to implement this recommendation.

stability analysis report
completed in December,
2010.

No further action
scheduled.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment | EPA Contractor Recommendation KU Plan KU Schedule
69 | Coal Runoff Section I is located on the south embankment of the KU completed a comprehensive Hydrologic and Hydraulic H&H analysis report
Pond Coal Runoff Pond. The results of the analyses should | (H&H) analysis and concluded that the Coal Runoff Pond completed in July,
be reviewed when the final report is completed The “pond full” condition is elevation 404.0. Because this 2011.
analysis should consider all critical stages over the elevation is lower than the more conservative water surface
life of the pond including pond full conditions. These | elevation of 405 used by MACTEC for modeling the phreatic
conditions would need to be determined in surface for the Steady State-Maximum Surcharge Pool,
conjunction with the hydraulic recommendations additional modeling is unnecessary.
above. The hydraulic analysis should provide a No further action
phreatic surface through the embankment. KU has completed actions to implement this recommendation. | scheduled.
70 | Coal Runoff A rapid-drawdown should be performed for upstream | KU requested that MACTEC conduct a rapid-drawdown MACTEC slope
Pond embankment in case the pond would need to be analysis on sections of the Coal Runoff Pond embankments. stability analysis report

lowered in response to a problem, and the
downstream embankment in relation to flooding of
Green River.

Per MACTEC’s December, 2010 Report of Geotechnical
Exploration and Slope Stability Analyses KU Green River
Power Station, No. 2 Pond/Coal Runoff Pond and Scrubber
Pond, the analyzed sections exceed target safety factors for
rapid-drawdown established by Kentucky dam safety
regulations.

KU requested that MACTEC conduct additional rapid
drawdown analysis for the downstream sections of the Coakl
Runnoff Pond. Per MACTEC’s July 2011 Addendum B,
Report of Geotechnical Exploration and Slope Stability
Analyses KU Green River Power Station, No. 2 Pond/Coal
Runoff Pond and Scrubber Pond.: "As outlined in Section 5 of
our Report of Geotechnical Exploration and Slope Stability
Analyses, dated December 3, 20 1 0, the target factor of safety
Jor a rapid drawdown analysis is a minimum of 1.1 according
to USACE EM 11 10-2-1902: Slope Stability, and 1.2
according to KEEC Design Criteria for Dams & Associated
Structures (40 1 KAR 4:030, KAR 4:040). The lowest factors
of safety, as shown in Table 2, exceed the minimum values.”

KU has reviewed the additional rapid-drawdown analysis
provided by MACTEC and considers implementation of this
recommendation complete.

completed in December,
2010.

Addendum B-Stability
analysis report
completed in July,
2011.

No further action
scheduled.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment | EPA Contractor Recommendation KU Plan KU Schedule
71 | Coal Runoff The friction angle value used for the CCW in the Per MACTEC’s January 2011 Addendum A, Final Addendum A-Stability
Pond analysis appears high for ash material. Typical ash Geotechnical Report Main Ash Pond Slope Stability Analysis | analysis report
Jriction values are 28 degrees for compacted, 24 and Repair, Green River Station, Addendum A, Report of completed in January,
degrees for loosely compacted, and 11 degrees for Geotechnical Exploration and Slope Stability Analyses 2011.
uncompacted material. Consideration should be KU Green River Power Station, No. 2 Pond/Coal Runoff
given for lowering strength values to account for Pond and Scrubber Pond: “MACTEC has extensive
inconsistencies within the fill or foundation experience with CCW at LG&E-KU facilities in Kentucky and
materials. with other similar facilities in the southeastern United States.
Laboratory testing (both triaxial and direct shear tests) of
CCW from other facilities indicated friction angles ranging
Jfrom 28 degrees to over 42 degrees. Based on the results of
the sensitivity analysis, our experience, and published data,
we selected friction angles of 20 degrees for fly ash and 28
degrees for bottom ash to provide, in our opinion, the
appropriate level of conservatism.”
KU agrees with MACTEC and believes it is unnecessary to
lower strength values.
No further action
KU has completed actions to implement this recommendation. | scheduled.
72 | Coal Runoff Consideration should also be given to allowing some | KU retained MACTEC to install two additional piezometers Routine monitoring
Pond time for water levels in the piezometers to develop at the Coal Runoff Pond in July 2011. ongoing.
and stabilize.
Qualified KU staff will continue to routinely monitor
instrumentation on a monthly interval for the remainder of
2011 and at least twice a year thereafter.
73 | Coal Runoff The analyses presented appear limited to a circular “Per MACTEC’s January 2011 Addendum A, Final Addendum A-Stability
Pond surface; different types of failure surfaces should be Geotechnical Report Main Ash Pond Slope Stability Analysis | analysis report

analyzed and optimized.

and Repair, Green River Station, Addendum A, Report of
Geotechnical Exploration and Slope Stability Analyses

KU Green River Power Station, No. 2 Pond/Coal Runoff
Pond and Scrubber Pond: “A circular failure surface is the
accepted industry standard and appropriate for these
analyses.”

KU agrees with MACTEC and believes it is unnecessary to
analyze different types of failure surfaces.

KU has completed actions to implement this recommendation.

completed in January,
2011.

No further action
scheduled.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment | EPA Contractor Recommendation KU Plan KU Schedule
74 | Coal Runoff In the opinion of the assessing professional engineer, | KU completed a comprehensive Hydrologic and Hydraulic Slope stability report
Pond the analyses should be performed in accordance with | (H&H) analysis and concluded that the Coal Runoff Pond completed in December,
these recommendations. The analysis should consider | “pond full” condition is elevation 404.0. Because this 2011.
all critical stages over the life of the pond including elevation is lower than the more conservative water surface
pond full conditions. These conditions would need to | elevation 405 used by MACTEC for modeling the phreatic H&H analysis report
be determined in conjunction with the hydrologic and | surface for the Steady State-Maximum Surcharge Pool, completed in July,
hydraulic recommendations above. The hydrologic additional modeling is not necessary. 2011.
and hydraulic analysis will provide maximum water
levels in the pond and a phreatic surface through the No further action
embankment. KU has completed actions to implement this recommendation. | scheduled.
75 | Coal Runoff Final Stability Report and Addendum A to this report | KU is continuing to evaluate options to improve the section if | KU plans to complete
Pond note “methods are available for improving the necessary. the evaluation of
minimum factor of safety such as installation of a improvement options by
rock buttress on the downstream slope to provide December 2011 and if
more sliding resistance along the predicted slip necessary implement
circle”. In their comments to the draft report KU physical improvements
states they are “currently evaluating the results and by December 2012.
plan to study options to improve the section if
necessary to increase the factor of safety above KY
DEP recommended values”. AMEC recommends KU
continue their ongoing evaluation and develop plans
to improve the stability of the south embankment to
meet applicable minimum safety requirements.
76 | Coal Runoff Twelve piezometers, of which 10 are remaining, were | In July 2011, KU installed additional instrumentation at the Instrument
Pond installed in 2010 (July and August) to support the crest and toe of the south embankment of the Coal Runoff maintenance,

recent stability analyses. It would be prudent for the
Green River Power Station to maintain and protect
these instruments, and document monitoring
Jfrequently until base line phreatic readings are
apparent. Afier that time, a regular frequency should
be maintained and the results evaluated by an
engineer. Monitoring should include pond and river
levels and should include additional readings and
evaluation in response to elevated pond levels or
specific rainfall events.

Pond.

KU plans to continue to maintain and protect the two
piezometers on the Coal Runoff Pond. Qualified KU
personnel monitor and document instrumentation at least
twice a year and more frequently as needed. KU plans to
continue having documentation periodically evaluated by
engineers.

KU monitors rainfall, pond and river levels daily.

monitoring, and
evaluation ongoing.
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Table 1 (continued) — KU Response to EPA Contractor Recommendations for Green River Station CCR Impoundments

Impoundment | EPA Contractor Recommendation KU Plan KU Schedule
77 | Coal Runoff AMEC recommends additional instrumentation, In July 2011, KU installed additional instrumentation at the Additional
Pond especially at the crest and toe of critical slopes, be crest and toe of the south embankment of the Coal Runoff instrumentation
installed as budgets or development of any future Pond. installed in July 2011.
problems allow.
Instrument
maintenance,
monitoring, and
evaluation ongoing.
78 | Coal Runoff AMEC recommends KU evaluate the need to install In July 2011, KU installed two piezometers at the crest and Piezometers installed in
Pond peizometer(s) at the crest and below the south toe of the south embankment of the Coal Runoff Pond. July 2011.
embankment of the Coal Runoff Pond.
KU has completed actions to implement this recommendation.
79 | Coal Runoff AMEC recommends that the current inspection Qualified KU personnel monitor instrumentation at least twice | Monitoring ongoing.
Pond program by the plant be expanded to include at least | a year and more frequently as needed.
monthly instrumentation monitoring and pond and
river levels. KU has completed actions to implement this recommendation.
80 | Coal Runoff Pond | AMEC has reviewed the 2009 inspection reports and | KU plans to conduct inspections for the Coal Runoff Pond Yearly inspection
determined KU has adequate annual inspections by a | using professional engineers on a yearly basis. scheduled.
Profession Engineer. We recommend this type of
annual inspection program and report by a
Professional Engineer be continued at least yearly, in
addition to the inspections by facility personnel.
81 | Coal Runoff Pond | Due to the recent slide repair on the south dike of Qualified KU personnel routinely inspect the Coal Runoff Routine weekly
Ash Treatment Basin #1 and the Coal Runoff Pond, Pond on a weekly basis and monitor areas of concern noted monitoring ongoing.
the recent surficial slide repair at the southwest from previous inspections. If needed, KU plans additional
corner of the Scrubber Pond and recent repair of the | inspections by a professional engineer should any problems
east dike of Ash Treatment Basin #2, AMEC develop.
recommends additional inspections be performed by
Professional Engineer should any problems, such as
seepage, scarps, etc., be encountered with the repairs
or if new similar problems develop.
82 | Coal Runoff Pond | The January 2011 inspection by ATC for the Coal Qualified KU personnel routinely inspect the Coal Runoff Routine weekly

Runoff Pond generally identified normal maintenance
type items. KU °s response fo the draft report stated
they are developing plans to address the priority
maintenance items in 2011. AMEC recommends KU
perform frequent inspections of the south
embankment.

Pond on a weekly basis and monitor the south embankment
areas of concern noted from previous inspections.

monitoring ongoing.
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KU Green River Station Ponds: Hydrologic and Hydraulic Assessment

Executive Summary

LG&E and KU Services conducted a hydrologic and hydraulic study of the KU Green River
Station Ponds to evaluate the performance and safety of the ponds and their discharge structures
during various rainstorm events. Minimum criteria set forth by the Kentucky Division of
Water’s (KDOW) Engineering Memorandum No. 5 were used to evaluate the study results.

On the basis of this evaluation, it was determined that KU Green River Station Ponds meet all
capacity requirements set forth by KDOW. Prior analysis conducted by MACTEC Engineering
revealed that the possibility of overtopping existed for Ash Treatment Basin #2 during a
significant rain event. In order to ensure hydrologic and hydraulic capacity targets were met, KU
completed raising Ash Treatment Basin #2’s embankments to a uniform crest height of 400.50 ft
in July of 2011. This evaluation reflects the hydrologic and hydraulic improvements to Ash
Treatment Basin #2.

It is recommended that the following pool levels and/or weir elevations (as indicated by an
asterisk) not be exceeded in each pond in order to maintain KDOW’s hydrologic and hydraulic
capacity criteria:

Ash Treatment Basin #1:  447.60*
Coal Pile Runoff Pond:  404.00
Scrubber Pond:  402.50

Ash Treatment Basin #2:  398.00*
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1.0 Introduction and Site Description

1.1 Introduction

The following hydrologic and hydraulic analysis was developed to assess the performance of the
principal spillway structures for the Kentucky Utilities (KU) Green River Generating Station
Ponds. The site is located in Muhlenberg County, Kentucky, approximately six miles north of
Central City, Kentucky. A project location map is located in Appendix A.

1.2 Site Description
1.2.1 Ash Treatment Basin #1

The Green River Ash Treatment Basin #1 (ATB1) was constructed in 1977 to manage coal
combustion residuals (CCRs), including fly ash and bottom ash produced through the coal
combustion process at the power generating station. The station CCR inflows discharge through
a pipeline near the southern corner of the ash pond.

Ash Treatment Basin #1 has a side-hill configuration with earth embankments at the northeast,
southeast and southwest limits. The embankments have a minimum crest elevation of
approximately 449.00 North American Vertical Datum of 1988 (NAVDS88). The drainage area
map in Appendix A delineates the ash pond’s drainage basin (area Al) and shows the
topography of the site.

The principal spillway of Ash Treatment Basin #1 consists of a concrete riser box structure
connected to a 36-inch reinforced concrete pipe (RCP) set at a 2 percent slope (Appendix B).
The riser supports an adjustable skimmer and stop log unit which enables operators to adjust the
water level and discharge rate of the structure. The stop log unit allows adjustable weir
elevations ranging from 427.60 NAVDS88 to 447.60 NAVDS8S. The 36-inch RCP discharges at
the downstream toe of the southeast embankment into Ash Treatment Basin #2.

1.2.2 Coal Pile Runoff Pond

The Green River Coal Pile Runoff Pond was constructed in 1949 to manage runoff from the
adjacent coal pile during rain events. The runoff pond also receives treated wastewater flows
from oil/water separators and an onsite wastewater treatment plant which discharge into the pond
at its south corner. Additional runoff is received by the pond from two small watersheds directly
to the southwest of Ash Treatment Basin #1. These additional watersheds are delineated on the
location map as area A5 and area A6 (Appendix A).

The Coal Pile Runoff Pond has a side-hill configuration with earth embankments at the northeast
and southeast limits. The embankments have a minimum crest elevation of approximately
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405.00 NAVDS88. The drainage area map in Appendix A delineates the runoff pond’s drainage
basin (area A2) and shows the topography of the site.

The principal spillway of the Coal Pile Runoff Pond consists of an 18-inch corrugated metal pipe
(CMP) set at a 1.5 percent slope (Appendix B). The 18-inch CMP discharges at the downstream
toe of the northeast embankment into Ash Treatment Basin #2.

1.2.3 Scrubber Pond

The Green River Scrubber Pond was constructed in 1975 to manage scrubber residuals produced
through the flue-gas desulfurization (FGD) process at the power generating station. However,
the station’s FGD units were retired in 2003, and the pond no longer receives scrubber residuals.

The Scrubber Pond has a side-hill configuration with earth embankments at the northeast,
southeast and southwest limits. The embankments have a minimum crest elevation of
approximately 403.50 NAVDS88. The drainage area map in Appendix A delineates the ash
pond’s drainage basin (area A3) and shows the topography of the site.

The Scrubber Pond does not have a principal spillway. However, two high-head submersible
dewatering pumps with a combined maximum pumping capacity of 500 gallons per minute
(gpm) are installed in the south corner of the pond (Appendix B). The pumps are configured to
automatically engage when the pool elevation reaches 399.00 NAVDS88 and disengage when the
pool elevation is at or below 397.00 NAVDS88. When engaged, the pumps push excess water to
Ash Treatment Basin #2.

1.2.4 Ash Treatment Basin #2

The Green River Ash Treatment Basin #2 (ATB2) was constructed in 1949 to manage coal
combustion residuals (CCRs), including fly ash and bottom ash produced through the coal
combustion process at the power generating station. Presently, the ash pond does not receive
direct CCR flows from the generating station, but functions instead as a secondary settling basin
to Ash Treatment Basin #1, the Coal Pile Runoff Pond and the Scrubber Pond.

Ash Treatment Basin #2 has a side-hill configuration with earth embankments at the northeast,
southeast and southwest limits. In July 2011, KU raised Ash Treatment Basin #2’s
embankments to a minimum crest elevation of 400.50 NAVDS8S to allow greater variability in
pool elevations for operational needs (Appendix B). The drainage area map in Appendix A
delineates the ash pond’s drainage basin (area A4) and shows the topography of the site.
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The principal spillway of Ash Treatment Basin #2 consists of a concrete riser box structure
connected to a 30-inch corrugated metal pipe (CMP) set at a 2.67 percent slope (Appendix B).
The riser supports an adjustable skimmer and stop log unit which enables operators to adjust the
water level and discharge rate of the structure. The stop log unit allows adjustable weir
elevations ranging from 393.00 NAVDS88 to 398.00 NAVDS88. The 30-inch CMP discharges at
the downstream toe of the embankment through a permitted discharge point (NPDES #
KY0002011) to a rip-rap lined channel which conveys flows to the Green River.
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2.0 Methodology and Results

2.1 Methodology

Site topographic data developed by L.R. Kimball and Associates in February, 2010 and
bathymetric data developed by Associated Engineers, Inc in July, 2010 were used to delineate
individual watersheds and create a stage-storage curve for each pond (Appendix C).
Characteristics of each pond’s watershed basin are summarized in Table 1. CCR process flows
from the generating station to Ash Treatment Basin #1 and wastewater treatment flows to the
Coal Pile Runoff Pond were modeled as baseflow for each pond.

Table 1. Green River Pond Basin Characteristics

Total Drainage Time of

Basin Name Area Cucri)/gllr\)l(l)lsglier Concentration Ba(s:£ )0 W
(Acres) (Minutes)
Ash Treatment Basin #1 64 81 33 4
Coal Pile Runoff 12 84 9 1
Scrubber 11 88 24 0
Ash Treatment Basin #2 40 76 40 0

Stage-discharge curves of the principal spillway structures for Ash Treatment Basin #1 and Ash
Treatment Basin #2 were developed from original design drawings and field measurements. The
design drawings are located in Appendix B. All elevations noted in the design drawings
reference the National Geodetic Vertical Datum of 1929 (NGVD29) and required a conversion to
NAVDSS to be used in the analysis. The stage-discharge curves were calculated based on weir
flow, orifice flow or pipe flow. See Appendix C for individual stage-storage curves and stage-
discharge curves for each pond.

The principal spillway pipe geometry for the Coal Pile Runoff Pond was field measured and
inputted directly into the hydrologic modeling software. Similarly, the dual pump parameters for
the Scrubber Pond were obtained through field reconnaissance and the pump manufacturer’s
documents and entered directly into the modeling software (Appendix B).

Green River Station’s Ash Treatment Basin #1 and Scrubber Pond are classified as Class (A)
Low Hazard Dams according to regulations published by the Kentucky Department for Natural
Resources and Environmental Protection’s (KDEP) Division of Water (KDOW). The Green
River Coal Pile Runoff Pond and Ash Treatment Basin #2 are not currently classified as dams in
Kentucky. Although Ash Treatment Basin #2 previously did not meet height or capacity
requirements to be classified as a dam in Kentucky, the recent increase in crest height to
elevation 400.50 ft NAVDS88 and subsequent storage calculations indicate that the pond may
currently meet the capacity requirements for classification. In light of this information and the
need to study the dams in series, hydrologic modeling for all of the ponds was based on
minimum hydrologic and hydraulic design criteria for a Class (A) Low Hazard Dam as set forth
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in KDOW’s Engineering Memorandum No. 5. Table 2 summarized the current dam heights and
empty storage volumes of KU Green River Station Ponds.

Table2. Sizeand Classification of Green River Impoundment Structures

Basin Name Effective Dam Height | Storage Volume Current Kentucky
(feet) (acre-feet) Hazard Classification
Ash Treatment Basin #1 54 150 Low Hazard (A)
Coal Pile Runoff 15 17 None
Scrubber 20 57 Low Hazard (A)
Ash Treatment Basin #2 17 59 None

Precipitation values were obtained from KDOW Engineering Memorandum No. 2, “Rainfall
Frequency Values for Kentucky” (EM No. 2). Storm criteria used for this analysis are outlined
in Table 3.

Table3. Summary of Hydrologic Criteria

Hydrograph Frequency | Duration | Precipitation (inches)
Emergency Spillway | 100-Year | 6-Hour 4.80
Freeboard 6,000-Year | 6-Hour 7.66*
Principal Spillway 100-Year | 24-Hour 6.70
Operational 6,000-Year | 6-Hour 7.66*

*Calculated according to KDOW Memo No.5 Class (A) dam criteria.

Precipitation values listed in EM No. 2 are taken from isopluvial maps published in the National
Weather Service’s Technical Paper No. 40 and Technical Paper No. 49. Technical Paper No. 40
provides guidance on how to estimate values for return periods greater than 100 years. Using the
precipitation values listed in EM No. 2 and the guidance provided in Technical Paper No. 40, the
calculated 6-hour freeboard and operational rainfall of 7.66 inches was estimated to be
equivalent to a 6,000-year rainfall event or a 0.02% annual exceedance probability rainfall event

(Table 3).

Although the operational hydrograph was modeled using the same precipitation value as the
freeboard hydrograph, the operational hydrograph used normal pools as the starting elevation in
each pond (Table 4). All other hydrographs were modeled using pond full conditions.

Although an emergency spillway does not exist on any of the Green River Station Ponds, an
emergency spillway hydrograph (EM) was developed for each pond in order to evaluate the
performance of each pond’s principal spillway structure. It is understood that KDOW has
historically permitted structures with relatively small watersheds to operate without an
emergency spillway if the principal spillway can adequately pass the emergency spillway
hydrograph without overtopping the pond.
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The freeboard hydrograph precipitation was calculated according to the following equation
provided for a Class (A) dam in KDOW’s Memorandum No. 5:

PA :P100+0.12X(PMP—P100)
Pa: Freeboard Hydrograph Precipitation
P1oo:  6-hour, 100-year precipitation
PMP: Probable Maximum Precipitation

All design parameter calculations were based on hydrologic design procedures contained in the
NRCS National Engineering Handbook, Section 4 “Hydrology” (NEH-4).
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2.2 Results

The HEC-HMS 3.5 program developed by the United States Army Corps of Engineers (USACE)
was used to analyze Green River Station Ponds. Table 4 shows a summary of the modeling
results. See Appendix G for complete HEC-HMS analyses output. For comparative purposes, a
hydrologic and hydraulic analysis was also performed in SITES modeling software and is
discussed in Appendix D.

Table 4. Summary of HEC-HMS 3.5 Analysis

Emergency Spillway Hydrograph
ATBI Coal Pile Runoff | Scrubber ATB2
h Starting Pool (feet)™* 447.6 404.0 402.5 398.0
Peak Inflow (cfs) 116.3 40.0 24.7 66.4
z Peak Outflow (cfs) 6.0 12.0 1.0 15.5
m Peak Elevation (feet)* 448.1 404.0 402.8 399.5
Freeboard (feet) 0.9 1.0 0.7 1.0
E Freeboard Hydrograph
: ATBI Coal Pile Runoff | Scrubber ATB2
Starting Pool (feet)* 447.6 404.0 402.5 398.0
U Peak Inflow (cfs) 224.3 68.2 43.7 129.2
o Peak Outflow (cfs) 13.3 13.5 1.1 25.7
Peak Elevation (feet)* 448.5 404.7 403.1 400.2
a Freeboard (feet) 0.5 0.3 0.4 0.3
Principal Spillway Hydrograph
m ATBI Coal Pile Runoff | Scrubber ATB2
> Starting Pool (feet)* 447.6 404.0 402.5 398.0
(== Peak Inflow (cfs) 254.6 99.6 55.0 135.8
: Peak Outflow (cfs) 10.0 12.0 1.0 21.6
Peak Elevation (feet)* 448.3 404.0 402.8 399.9
U’ Freeboard (feet) 0.7 1.0 0.7 0.6
u Operational Hydrograph
ATBI Coal Pile Runoff | Scrubber ATB2
‘: Starting Pool (feet)* 445.1 402.0 398.0 396.0
Peak Inflow (cfs) 2243 68.2 43.7 130.8
¢ Peak Outflow (cfs) 233 11.3 1.0 34.6
n Peak Elevation (feet)* 446.4 403.7 399.0 398.7
m Freeboard (feet) 2.6 1.3 4.5 1.8
*Elevations listed reference NAVDS&S.
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3.0 Recommendations

The principal spillways within Green River Station’s Ponds meet all capacity requirements set
forth by KDOW. Prior analysis conducted by MACTEC Engineering revealed that the possibility
of overtopping existed for Ash Treatment Basin #2 during a significant rain event. In order to
ensure hydrologic and hydraulic capacity targets were met, KU completed raising Ash Treatment
Basin #2’s embankments to a minimum crest height of 400.50 ft in July of 2011 from a previous
minimum crest elevation of 399.30 ft. Resulting approximate freeboards are listed in Table 5.
Note that according to KDOW’s Memorandum No. 5 the freeboard hydrograph “is the
hydrograph used to establish the minimum elevation of the top of dam.” Therefore, a freeboard
of 0.0 or more from the freeboard hydrograph meets the minimum criteria set forth by Kentucky
regulations.

Table 5. Ash Treatment Basin #2 Previous and Current Freeboard Calculations

Hydrograph Peak Elevation Previous Freeboard | Current Freeboard
Emergency Spillway 399.5 -0.2 1.0
Freeboard 400.2 -0.9 0.3
Principal Spillway 399.9 -0.6 0.6
Operational 398.7 0.6 1.8

For operational purposes the following maximum operating pool elevations and/or weir
elevations (as indicated by an asterisk) listed are recommended to ensure hydrologic and
hydraulic capacity requirements are maintained. All elevations listed reference NAVDS8S.

Ash Treatment Basin #1:  447.60*
Coal Pile Runoff Pond:  404.00
Scrubber Pond:  402.50

Ash Treatment Basin #2:  398.00*

Further, recommended operational guidelines are outlined in Appendix E of this report.
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Appendix A: Project Location & Drainage Area Map
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GSP55, GSP80, GSP130 Sub-Prime°
Electric Submersible Dewatering Pumps
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The line of Godwin Sub-Prime GSP electric
submersible pumps is designed for large dewatering
applications requiring high head or high volume. The
GSP55, GSP80 and GSP130 models are capable

of maximum flow rates from 250 to 900 gpm (15.8
to 56.8 I/sec.) and maximum discharge heads from
75 to 262 feet (23 to 80M). Like the small dewatering
and trash handling models in the Sub-Prime line,
these large dewatering submersible pumps are suit-
ed to tough construction, mining and industrial appli-
cations. They feature a slim-line design ideal for fit-
ting into confined spaces and rugged construction
for longer life, specifically a cast chromium steel
impeller and heavy duty rubber coated adjustable
wear parts. Other features and benefits include tan-
dem mechanical seals for dry running and extra pro-
tection against leakage, and a dual voltage junction
chamber for convenient changeover in the field.

* Optional manual and automatic control

oanels available Max. Solids 33" (8.5mm) .33" (8.5mm) .33" (8.5mm)

Max. Sub.  65' (20M) 65' (20M) 65' (20M)

E Features SpeCIflcatlonS Three-Phase Models
1 I e Convenient top discharge Model
GSP55 GSP80 GSP130
O e Compact slim-line design
HP (kW) 5.5 (4.1) 8.0 (6.0) 13.0 (9.7)
a * Oversized power cable Max. GPM (I/sec.)
o HV 550 (34.7) 660 (42) 900 (56.8)
w ¢ Dual voltage junction chamber HH 250 (15.8) 250 (15.8) 300 (18.9)
} * Dual phase changeover capability Mali‘\'/Head -Fi t7(g'”)(23|v|) 85'(259M)  100' (34.8M)
for models GSPS5 and GSPS0 HH 150' (45.7M) 170' (51.8M) 262" (80M)
- ¢ High performance submersible motor Discharge 4" (100mm) 4" (100mm) 4" (100mm)
: e Qversized, heavy duty ball bearings Cable 65" (20M) 65" (20M) 65" (20M)
‘ ’ RPM 3400 3400 3400
* Tandem mechanical seals — Silicon Carbide Max. Temp. 103°F (40°C) 103°F (40°C) 103°F (40°C)
E on Silicon Carbide primary seal PH Range 5.0-8.0 5.0-8.0 5.0-8.0
q ¢ Cast Chromium Steel impeller and heavy Voltage 230/460, 575 230/460, 575 230/460, 575
duty rubber coated adjustable wearparts Phase 3 3 3
q * Lightweight aluminum and corrosion Amps (230V/460V)
m resistant stainless steel cooling jacket HY 14/6, 5.5 22/11, 8.7 33.0/16, 13
HH 15/7.5, 6 21/10.7,8.5 33.0/16, 13
L) * Dry running capabilities Weight 94 Ibs. 107 Ibs. 131 Ibs.
43 kg. 49 kg. 60 kg.

HV = High Volume g@dWin
HH = High Head pumps




GSP55, GSP80, GSP130 Dimensions
H ®
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FLOW
Model A B C
WARNING: Pumps are not designed for use in explosive atmosphere,
; ; Sl GSP55 10.91" 24.11" 25.2"
flammable environments or for pumping volatile liquids. 577mm 643mm 640mm
- = GSP80 10.91" 24.11" 25.2"
Design & Construction 277mm | 613mm | 640mm
HANDL GSP130 10.91" 26.28" 27.36"
TOP DISCHARGE 277mm 668mm 695mm
POWER CABLE
JUNCTION COVER
PUMP LID
(Aluminum)

TERMINAL BOARD

gedwin
pUMPS

SHAFT AND
ROTOR

k ] STATOR HOUSING
/ (Aluminum)

STATOR

One Floodgate Road, Bridgeport, NJ 08014, USA

(856) 467-3636 * Fax: (856) 467-4841

Quenington, Cirencester, Glos., GL7 5BX, UK
+44 (0)1285-750271 ® Fax: +44 (0)1285-750352

E-mail: sales@go