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1.0 Introduction

On December 19, 2014, the Administrator of the United States Environmental Protection Agency
signed the Disposal of Coal Combustion Residuals (CCR) from Electric Utilities final rule (the Rule).
The Rule was published in the Federal Register on April 17, 2015, became effective on October 19,
2015, and is contained within amended portions of Title 40, Part 257 of the Code of Federal
Regulations (CFR). The Rule establishes a comprehensive set of requirements for the
disposal/management of CCR in landfills and surface impoundments at coal-fired power plants under
Subtitle D of the Resource Conservation and Recovery Act. These requirements include compliance
with location restrictions, design criteria, operating criteria, groundwater monitoring and corrective
action criteria, and closure and post-closure care aspects.

Included with the operating criteria under 40 CFR 8§257.82 are requirements to prepare an initial inflow
design flood control system plan (Plan) and subsequent periodic Plans for all existing, new, or expanded
CCR surface impoundments. Pursuant to the Rule, this Plan is to serve as documentation by a
professional engineer that the CCR unit is designed, constructed, operated, and maintained with an
inflow design flood control system that will adequately manage flow into and from the CCR unit under
the peak discharge conditions of the design flood. The specific design flood under which each CCR unit
must be evaluated is based on the hazard potential classification of the impoundment as determined
pursuant to §257.73(a)(2). Further details regarding the required content and criteria for the Plan
(pursuant to §257.82[c]) are provided in Section 2.0 of this document. The initial Plan must be prepared
no later than October 17, 2016, and periodic Plans must be prepared every 5 years thereafter.

The Keystone Generating Station (Station) is a coal-fired steam electric power generating station
located in Shelocta, Pennsylvania. The Station has three surface impoundments that are subject to this
Rule, specifically identified as Ash Filter Ponds A, B and C. The ponds are utilized as part of the bottom
ash management system, and are used for the settling of fine ash particles from sluice water. Sluice
water that is pumped through the ash hoppers associated with Units # 1 and #2 flows to four bottom ash
dewatering bins known as hydrobins. Overflow and decant water from the hydrobins gravity flows via
piping to a distribution box, where it is directed to the ash ponds. Under normal operating conditions, all
three ponds are in service; however, adequate capacity is provided by two ponds such that it is possible
to periodically remove one pond from service for cleaning and maintenance. Accumulated bottom ash
that is removed from the ponds during cleanout activities is transported to the Station’s CCR landfill
facility (comprised of the East Valley and West Valley Disposal Sites). The locations of the Station and
the ponds are shown on Figure 1.

In 2016, the Station engaged the services of CB&I Environmental & Infrastructure, Inc. (CB&I) to
develop an Initial Plan for all three Ash Filter Ponds. This Initial Plan development followed the review of
available background and design information and a field visit conducted on June 7, 2016. Additionally,
development of this Plan occurred following completion of an Initial Hazard Potential Classification
performed bt CB&I, and documented under separate cover in October 2016.

In 2021, the Station engaged the services of GAI Consultants Inc. (GAl) to review and update as
necessary the Initial Plan developed for all three Ash Filter Ponds. This Periodic Plan development
followed the review of available background and design information (including the Initial Plan) and a
field visit conducted on October 6, 2021. Additionally, development of this Periodic Plan occurred
following a Periodic Hazard Potential Classification completed by GAI, and documented under a
separate cover in October 2021.

Beyond this introductory section of the Plan, Section 2.0 outlines the regulatory requirements of
§257.82; Section 3.0 describes the hydrologic and hydraulic evaluation performed for the subject
impoundments, and Section 4.0 provides conclusions and recommendations regarding the adequacy of
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the impoundments to manage the specified flood conditions. Section 5.0 lists the references that were
consulted during development of this Plan.

As required, this Plan will be appropriately placed in the facility’s operating record pursuant to
§257.105(g)(4), noticed to the State Director per §257.106(g)(4), and posted to the publicly accessible
internet site pursuant to §257.107(g)(4).

2.0 Hydrologic and Hydraulic Capacity Requirements of
40 CFR 8257.82

The Rule requires owners or operators of any existing CCR surface impoundment to design, construct,
operate, and maintain an inflow design flood control system. The ability of the system to meet these
requirements must be demonstrated in the form of an inflow design flood control system Plan.

2.1 Demonstration of the Adequacy of the Inflow Design Flood Control
System
Pursuant to §257.82(a)(1)-(2), the design flood control system must:

= Adequately Manage Flow Into the CCR Unit — The inflow design flood control system
must adequately manage flow into the CCR unit during and following the peak
discharge of the inflow design flood.

= Adequately Manage Flow From the CCR Unit — The inflow design flood control system
must adequately manage flow from the CCR unit to collect and control the peak
discharge resulting from the inflow design flood.

Pursuant to §257.82(a)(3), the inflow design flood that must be managed is based on the type of
impoundment (incised or non-incised) and hazard potential classification as determined in accordance
with §257.73(a)(2). The impoundment types and classifications and the associated inflow design floods
are as follows:

= |ncised CCR Surface Impoundment — A 25-year design flood applies to an incised CCR
surface impoundment.

= Low Hazard Potential CCR Surface Impoundment — A 100-year design flood applies to
a (non-incised) Low Hazard CCR surface impoundment.

®=  Significant Hazard Potential CCR Surface Impoundment — A 1000-year design flood
applies to a (non-incised) Significant Hazard CCR surface impoundment.

®= High Hazard Potential CCR Surface Impoundment — The probable maximum flood
applies to a (non-incised) Significant Hazard CCR surface impoundment.

Since the subject ponds are diked, Low Hazard (refer to Section 3.3) impoundments, the 100-year
design flood applies. Pursuant to §257.82(c), discharge from the CCR unit must be handled in
accordance with the surface water requirements of §257.3-3 (i.e., the discharge must be authorized
under the National Pollutant Discharge Elimination System [NPDES] program). Flow from these ponds
is discharged in accordance with the Station’s NPDES permit No. PA0002062 issued by the
Pennsylvania Department of Environmental Protection (PADEP).

2.2 Inflow Design Flood Control System Plan

The Rule requires preparation of an initial Plan and periodic Plans to document the adequacy of the
inflow design flood control system. The Plan must be supported by appropriate engineering
calculations per §257.82(c)(1) and be certified by a qualified professional engineer in accordance with
§257.82(c)(5).
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3.0 Hydrologic and Hydraulic Evaluation

Confirmation of the adequacy of the inflow design flood control system was performed via a hydrologic
and hydraulic evaluation conducted by GAIl. The overall effort consisted of four main activities,
including: (1) review of background and design information, (2) a site visit, (3) development of a hazard
potential classification (provided under separate cover in a report by GAIl dated October 2021, but
referenced herein), and (4) preparation of stormwater calculations. These activities are described in the
sections below.

3.1 Review of Background and Design Information

Prior to the field visit, GAI collected and reviewed available background and design information
regarding the impoundments and surrounding area, including mapping, aerial images, reference
drawings, reports and other documents provided by the Station. Mapping, reference drawings, and
aerial images were utilized to prepare Figures 1 through 3 included with this Plan. Pertinent information
identified during development of the figures included ground surface elevations and topography, surface
water features, and pond design information (such as geometry, crest elevations, operating water
levels, and inflow and outflow features).

The impoundments are situated on the southern reaches of the Station property, just northwest of the
primary operations area. The nearest Station property boundary is to the south and southeast, and
abuts Crooked Creek, which is approximately 0.4 miles away from the subject ponds. The ponds are
located together in a common impoundment area and share an overall perimeter dike. Two interior
divider dikes separate the ponds so that the ponds are not hydraulically connected. The impoundment
area is bordered by station haul roads to the northeast, northwest, and southwest,and power plant
operational areas to the southeast.

Topographic information in the vicinity of the Ash Filter Ponds was obtained from a survey performed
by the Station in August 2016 and from construction drawings prepared by GAI to support
reconstruction of the Ponds, which occurred from 2017 to 2019. The natural ground surface in the
vicinity of the impoundment area slopes to the southwest. The embankment top elevation around the
perimeter of the ponds varies from approximately 1024.5 feet mean sea level (ft msl) along the western
side of Pond A to about 1027.0 ft msl along the eastern side of Pond C. The greatest exterior
embankment height occurs on the northwestern side of the ponds, and is approximately 15.0 feet. The
embankment height decreases to approximately 5.0 feet along the eastern side of Pond C. Channels or
swales are located along the toe of all four sides of theembankment area. To the northeast, this
channel prevents run-on toward the embankment as wellas collecting runoff from the embankment
itself. Along the remaining sides, the channels collect runoff from the embankment area and convey it
toward on-site treatment facilities, including the Coal Pile Runoff (CPRO) ponds located southwest of
the Ash Filter Ponds and the on-site Industrial Waste Treatment Facility (IWT).

The combined total capacity of all three Ash Filter Ponds is 17.4 acre-feet (ac-ft) (estimated from
drawing E-781-2011), which equates to a capacity of about 5.8 ac-ft per pond. Under normal operating
conditions, all three ponds are in service, although each pond is capable of providing 50 percent of the
total required capacity to allow the temporary removal of one pond for cleaning and maintenance. The
ponds are operated so as to keep a relatively constant water level for each pond that is in service. The
normal water operating level is 1022.5 feet, 1024.0 feet, and 1024.9 feet, for Ponds A, B, and C,
respectively. The crest elevation is 1024.5 feet, 1026.0 feet, and 1027.0 feet, for Ponds A, B, and C,
respectively, providing a minimum of two feet between the normal operating water surface and the
crest of the pond.

The primary inflow to the Ash Filter Ponds is sluice water from the hydrobins. Overflow and decant
water from the hydrobins gravity flows via piping to a distribution box, where it is directed through piping
into the southeastern side of each pond. Some water is introduced into the system via precipitation
falling directly into and around the ponds, and from additional sources (such as flow from
miscellaneous sumps and drains) that are routed to the distribution box, but the majority is represented
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I. Purpose
To evaluate the stormwater inflow volume that will result from the design flood (storm) as specified by 40 CFR §257.82(a)(3),
and to compare this volume with the available storage capacity for each subject pond.

I. Given
Three CCR impoundments located in Shelocta, PA, each having a Low Hazard Rating and the following design information (From Fig. 3 by GAI, 2021):

Ash Filter Pond A Ash Filter Pond B
Crest Elevation, Ec 1024.5(ft Crest Elevation, Ec 1026.0|ft
Pond Area at Crest, Ac 36,350 |[sq ft Pond Area at Crest, Ac 35,598 [sq ft
Operating Water Level, Ew 1022.5(ft Operating Water Level, Ew 1024.0|ft
Area at Operating Water Level 32,531 |ft Area at Operating Water Level 32,414 |ft
Approximate Inflow Area, Ay 56,740 |sq ft Approximate Inflow Area, Ay 53,554 |sq ft
Freeboard, FB = Ec-Ew 2.0|ft Freeboard, FB = Ec-Ew 2.0|ft

Ash Filter Pond C

Crest Elevation, Ec 1027.0|ft
Pond Area at Crest, Ac 36,947 |sq ft
Operating Water Level, Ew 1024.9|ft
Area at Operating Water Level 32,698 |ft
Approximate Inflow Area, Ay 43,084 |sq ft
Freeboard, FB = Ec-Ew 2.1\t
I. Methodology

Step 1:
Determine the appropriate Rainfall Depth (DR) for the stormwater inflow calculations.
From 40 CFR §257.82(a)(3), the CCR units must adequately manage flow resulting from the following design floods:
* For an incised impoundment, the 25-year flood
* For a non-incised, Low Hazard impoundment, a 100-year design flood
* For a non-incised, Significant Hazard impoundment, a 1000-year design flood
* For a non-incised, High Hazard impoundment, the probable maximum flood
Step 2:
Determine the Inflow Volume (VIN). For a pond with a limited inflow area (i.e., with inflow limited to rainfall directly on top of the

pond footprint and on berm areas right around the pond perimeter), compute the volume directly as the Rainfall Depth (DR) times
the Inflow Area (AIN). For ponds with run-on from additional upstream areas, compute VIN using HydraFlow.

Step 3:
Compute the Available Capacity (VAVAIL) of each pond to contain stormwater runoff as the volume between the pond
operating water level and the pond crest elevation. Use the Average End Area method.

Step 4:
Compare the volume of inflow (VIN) for the specified design flood (storm) to the pond's available capacity (VAVAIL) for
stormwater runoff to determine if the pond will manage the specified stormwater inflow without overtopping.
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IV. Calculations

Step 1: Determine the appropriate Rainfall Depth (DR).
None of the ponds are completely incised, and all are assigned Low Hazard classifications.

Pursuant to 40 CFR §257.82(a)(3), the ponds must manage flow from the 100-year flood (storm).
From NOAA (NOAA, 2021), the rainfall depth (DR) associated with the 24-hour, 100-year storm is:

Inches

Feet

DR =

5.19

0.4325

Step 2: Determine the Inflow Volume (VIN).

Inflow is limited to rainfall directly on top of each pond footprint and upon a limited area around each pond.
Therefore, directly compute Vin as follows:

{j

gai consultants

Inflow, Vi (cu ft) = Rainfall depth, Dg (ft) x Inflow Area, Ay (sq ft)

For Ash Filter Pond A:

Vin = 0.4325 ft X 56,740 sq ft
VIN = 24,540 cu ft
For Ash Filter Pond B:
Vin = 0.4325 ft X 53,554 sqft
VIN = 23,162 cuft
For Ash Filter Pond C:
Vin = 0.4325 ft X 43,084 sqft
VIN = 18,634 cuft

Step 3:

Compute the Available Capacity (VAVAIL) of each pond to contain stormwater runoff as the volume between the pond
operating water level and the pond crest elevation. Use the Average End Area method.”

Available Capacity, VAVAIL (cu ft) = [(Ac + Aw)/2] x FB

A t wat i
opr:;'?in\glvre\:I Area At Crest Freeboard é\;j)l;ti)tlj
Pond ft ft
(sq ft) (i) (f) (cu ft)
Al A2 FB VAVAIL
A 32,531 36,350 2 68,881
B 32,414 35,598 2 68,012
C 32,698 36,947 2.1 73,127
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V. Results

Step 4:
For each pond, compare the Inflow Volume (V,y) for the specified design flood (storm) to the Available Capacity (VAVAIL) for stormwater runoff to determine
if it will manage the specified inflow without overtopping.

Percent of Freeboard Capacity Utilized, %V = Vin/Vavail

Pond VIN (cu ft) VAVAIL (cu ft) % Freeboard Capcity Used
A 24,540 68,881 36%
B 23,162 68,012 34%
C 18,634 73,127 25%

VI. Conclusions

All three ash filter ponds have adequate capacity to meet the temporary storage requirements for a
100-year design flood (storm).
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