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Professional Engineer’s Certification 
The Run-on and Run-off Control System Plan for the Keystone Station Disposal Site was prepared by 

GAI Consultants, Inc. The Plan was based on certain information that, other than for information GAI 
originally prepared, GAI has relied on but not independently verified. Therefore, this Professional 

Engineer’s Certification is limited to the information available to GAI at the time the Plan was written. 

On the basis of and subject to the foregoing, it is my professional opinion as a Professional Engineer 
licensed in the Commonwealth of Pennsylvania, that the Plan has been prepared in accordance with 

good and accepted engineering practices as exercised by other engineers practicing in the same 
discipline(s), under similar circumstances and at the time and in the same locale. It is my professional 

opinion that the Plan was prepared consistent with the requirements of Section 257.81 of the United 

States Environmental Protection Agency’s “Disposal of Coal Combustion Residuals from Electric 
Utilities,” published in the Federal Register on April 17, 2015 with an effective date of October 19, 

2015. 

The use of the words “certification” and/or “certify” in this document shall be interpreted and 

construed as a Statement of Professional Opinion and is not and shall not be interpreted or construed 

as a guarantee, warranty, or legal opinion. 

 

 
 

  
_________________________________ 

Kent C. Cockley, P.E. 

Vice President 
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Plan Revisions 

Revision Date Reason Description Reviewer 

0 Oct. 2016  Original Document NRG, GAI Consultants 

1 
Sept. 

2021 

Comprehensive review 

and as-needed 
revisions per CCR Rule, 

Section 257.81(c)(4) 
requirements (review of 

plan required every five 

years) 

Remove GenOn/NRG, 
additional miscellaneous 

administrative changes, 
revised run-on and run-off 

control system 

descriptions to reflect 
Stage IVA construction 

and current conditions 

Keystone Station,  

GAI Consultants 
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1.0 Introduction 
The Keystone Generating Station is a steam electric generating station located along Crooked Creek in 

Plumcreek Township, Shelocta, Pennsylvania (PA).  The station consists of two 850-megawatt (nominal 

net maximum load) coal-fired units. 

The current Keystone Station Disposal Site (disposal site) is permitted under PA Department of 

Environmental Protection (PaDEP) Solid Waste Permit No. 300837 and has been used for the disposal 
of Keystone Generating Station’s Coal Combustion Residuals (CCRs) and coal refuse since 1984. The 

currently permitted site (233 acres) is a lined disposal area. 

The facility consists of four stages of the contiguous East Valley and West Valley: 

 Stage I of the East Valley (northern side) was constructed first and became operational in 

1984 (currently soil covered and vegetated); 

 Stage II of the East Valley (southern side) is covered with soil and vegetated; this completes 

the existing permitted development in the East Valley; 

 Stage III of the West Valley (northern side) is currently active; and 

 Stage IV of the West Valley (southern side) is currently active with future planned permitted 

steps.  

In accordance with applicable permits, all off-site stormwater run-on and stormwater run-off from soil-

covered and vegetated areas will be diverted around the working areas and discharged into unnamed 
tributaries of Crooked Creek and Plum Creek. All run-off from the active portions of Stage III and 

Stage IV will be collected in run-off channels and conveyed to equalization ponds prior to treatment at 

the on-site treatment plant. 

2.0 Run-on and Run-off Control System Plan 
This Run-on and Run-off Control System Plan (RRCSP) (§257.81) sets forth the techniques that are 

utilized to minimize stormwater run-on and divert or collect stormwater run-off during operation of the 
disposal site. The purpose of the Run-on and Run-off Control System is to limit flow of stormwater run-

on from a 25-year, 24-hour storm onto the active portion of the disposal site and to divert or collect 

run-off from the soil-covered and vegetated portions and the active portions of the disposal site 

(resulting from a 25-year, 24-hour storm) during operation. Stormwater controls include the following: 

 Temporary/permanent stormwater diversion and collection channels; 

 Culverts; 

 Slope Drains; and 

 Stormwater Equalization Ponds. 

All surface run-on along the perimeter of the soil-covered and vegetated Stage I area is combined with 

stormwater run-off from the soil-covered and vegetated Stage I area and discharged into a stormwater 
diversion channel that discharges to Plum Creek. The surface run-on along the perimeter of the Stage 

II, Stage III, and the Stage IV areas is or will be conveyed to diversion channels that are directed to 

unnamed tributaries of Crooked Creek (west side) or Plum Creek (east side). 

The run-off channels consist of collection channels for stormwater run-off from the active portions of 

Stage III and Stage IV and diversion channels for stormwater run-off from soil-covered and vegetated 
areas. All run-off from active areas is conveyed to the existing West Valley Equalization Pond located to 

the south of the disposal site for subsequent treatment, while run-off from soil-covered and vegetated 
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areas is directed to the West Stormwater Management Pond or unnamed tributaries of Crooked Creek 

or Plum Creek. 

2.1 Stormwater Run-on Control 

Stormwater run-on to the disposal site is controlled via diversion features such as diversion 

channels and culverts. 

Most existing East Valley (Stage I and Stage II) diversion channels and culverts were designed 

for the 100-year, 24-hour storm event (exceeding the requirements of the CCR Rule). The 
existing Stage IIC , Stage III, and Stage IVA drainage facilities are designed for the 25-year, 

24-hour storm event (meeting the requirements of the CCR Rule). As such, all diversion 

channels and culverts have been designed to meet requirements under Section 257.81 of the 

Federal CCR Rule. 

2.1.1 Run-on Channel and Culvert Design 

2.1.1.1 Existing Stage I Features 

Stage I is the first phase of the East Valley development and is currently soil covered and 
vegetated. The existing diversion features capture some off-site run-on and stormwater run-off 

from the soil-covered and vegetated areas. The existing Stage I drainage features are 

discussed in Section 2.2.1.1. 

2.1.1.2 Existing Stage IIC and III Features 

The existing run-on control drainage features for Stage IIC and Stage III are designed for the 
peak flow from a 25-year, 24-hour storm event. Below is a list of the temporary and 

permanent features designed for the Stage IIC and Stage III developments. Some of the 

Stages IIC and III temporary features may be buried by development of the Stage IV area, 

dependent on the disposal area required to be developed to support Station operations. 

Temporary Run-on Features 

The Stage III southwest ditch is a Type C-2 channel which diverts discharge from vegetated 

upland areas to discharge to the stream through a pipe. This channel may be buried by 
subsequent construction – Drawing No. D-728-1055 and Appendix A (July 1996 Form I, 

Appendix A). 

Diversion Ditch D33 is a Type A-2 channel and diverts run-on from the western side of the site 
to discharge to the southwest ditch – Drawing No. D-728-1055 and Appendix A (July 1996 

Form I, Appendix A). 

Permanent Run-on Features 

The portion of the Southeast ditch developed during Stage III is a Type C-1 channel and 

diverts run-on for ultimate discharge to an unnamed tributary of Crooked Creek – Drawing 
Nos. D-728-1055, D-728-1056 and D-728-1058, and Appendix A (July 1996 Form I, Appendix 

A). 

Haul Road diversion ditch Part 2 is a Type C-3 channel which diverts water from work areas 

upstream of the southeastern portion of the Stage III Haul Road to discharge through Culvert 

No. 1 for ultimate discharge to an unnamed tributary of Crooked Creek – Drawing Nos. D-728-
1055, D-728-1056 and D-728-1058, and Appendix A (July 1996 Form I, Appendix A).The pond 

diversion channels are sub-divided into two parts: 

 Pond diversion ditch Part 1 is a Type A-2 channel and diverts flow to the 

Pond diversion ditch Part 2 for ultimate discharge to an unnamed tributary of 
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Crooked Creek – Drawing Nos. D-728-1055, D-728-1056, and D-728-1058, 

and Appendix A (July 1996 Form I, Appendix A). 

 Pond diversion ditch Part 2 is a Type C-2 channel and diverts flow through 

Culvert No. 13 for ultimate discharge to an unnamed tributary of Crooked 
Creek – Drawing Nos. D-728-1055, D-728-1056, and D-728-1058, and 

Appendix A (July 1996 Form I, Appendix A). 

2.1.1.3 Existing Stage IV Features 

Construction work to initiate Stage IV started in March 2015, and continuous construction 

occurred until Stage IVA was lined and had the necessary certifications and approvals in place 
to begin receiving wastes. Stage IVA began receiving wastes in late-2018. The following 

sections include drainage features  constructed for Stage IVA subgrade work and drainage 

features to be constructed up to when Stage IV reaches ultimate configuration. 

The existing and proposed run-on control drainage features for Stage IV are designed for the 

peak flow from a 25-year, 24-hour storm event. Below is a list of the temporary and 

permanent features to be designed for Stage IV: 

Temporary Run-on Features 

Diversion ditch D41 is a Type A-7 channel that will convey run-on from the southwestern 
working area to discharge to a spring – Drawing No. D-728-1056, Appendix A (July 1996 Form 

I, Appendix A). 

Permanent Run-on Features 

Culvert Nos. 18 and 19 divert flows from the western side of the Stage III haul road under the 
proposed Stage IV access road to ultimately discharge to unnamed tributary of Crooked Creek 

– Drawing No D-728-1058, and Appendix B (Form I Supplemental Calculations for 2013 Stage 

IV Minor Permit Modification Application). 

The Stage IV Southwest Access Road Diversion Ditch is a Type C-8 channel and diverts flow 

from the Stage IV Southwest Access Road to discharge to the stream – Drawing Nos. D-728-

1056 and D-728-1058, and Appendix B. 

2.2 Stormwater Run-off Control 

Stormwater run-off from soil-covered and vegetated areas is diverted around the active areas of the 
site. Stormwater run-off from active areas is collected and treated prior to off-site discharge through a 

National Pollutant Discharge Elimination System (NPDES)-licensed outfall. All stormwater run-off will be 
managed by run-off controls, such as diversion or collection channels, slope drains, culverts, and 

equalization ponds. 

Most existing East Valley (Stage I and Stage II) run-off channels and culverts were designed for the 
100-year, 24-hour storm event (exceeding the requirements of the CCR Rule). The existing Stages IIC, 

Stage III, and Stage IVA drainage facilities are designed for the 25-year, 24-hour storm event (meeting 
the requirements of the CCR Rule).  As such, all run-off channels (diversion and collection) and culverts 

have been designed to meet the requirements under Section 257.81 of the Federal CCR Rule. 

2.2.1 Run-off Channel and Slope Drain Design 

2.2.1.1 Existing Stage I Features 

Stage I is the first phase of the East Valley development and is soil covered and vegetated. 

The East Peripheral Drainage Channel was developed during the East Valley development for 

the 100-year, 24-hour storm event and remains the primary diversion feature of stormwater 
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run-off from the existing soil-covered and vegetated East Valley areas. The channel was 

intended to carry run-off from the top of the East/West valley areas, portions of the landfill 
benches, and areas within the immediate vicinity of the channel; the channel ultimately 

discharges into Plum Creek as permitted under NPDES Permit No. PA0002062. 

An existing east slope drain is located to drain the eastern face of the completed Stage I and 

Stage II benched areas and drains to the East Peripheral Drainage Channel.  The swale on the 

completed top of Stage I, Stage II and Stage IIC drains northward to also direct flow to the 
East Peripheral Drainage Channel. The existing East Valley stormwater run-off diversion ditches 

have been designed to carry the 100-year, 24-hour storm and will continue to be used during 

the West Valley development. 

All existing Stage I collection ditches drain run-off from soil-covered and vegetated areas, and 

have also been designed to manage the 100-year, 24-hour storm event. 

2.2.1.2 Existing Stage IIC and III Features  

The existing run-off control drainage features for Stage IIC and Stage III are designed for 
the peak flow from a 25-year, 24-hour storm event. Below is a list of the temporary and 

permanent features designed for the Stage IIC and Stage III developments. Some of the Stage 

IIC and III temporary features may be buried by development of the Stage IV area, dependent 

upon the disposal area required to be developed to support Station operations. 

Temporary Run-off Controls from Soil-Covered and Vegetated Areas 

The southeast “top of pile” swale is a Type A-4 channel which diverts drainage from the 

completed top of Stage IIC to the northeast ditch for ultimate discharge to existing East Valley 

ditches – Drawing No. D-728-1055 and Appendix A (July 1996 Form I, Appendix A). 

The southeast ditch (utilized during Stage IIC development) is a Type B-2 channel which 

diverts discharge from the Stage IIC slope drain to the south ditch for ultimate discharge to an 
unnamed tributary of Crooked Creek. This channel may be buried by subsequent 

construction – Drawing No. D-728-1055 and Appendix A (July 1996 Form I, Appendix A). 

The south ditch is a Type C-2 channel which diverts flow from the southeastern side of the 

Stage III Haul Road to the Haul Road diversion ditch for ultimate discharge to an unnamed 

tributary to Crooked Creek. This channel may be buried by subsequent construction – Drawing 

No. D-728-1055 and Appendix A (July 1996 Form I, Appendix A). 

The north temporary diversion channel is a Type A-6 channel that conveys drainage through 
the north temporary diversion culvert to a stream – Drawing No. D-728-1055 and Appendix A 

(July 1996 Form I, Appendix A). 

The east temporary diversion ditch is a Type C-1 channel which diverts flows from the eastern 

side of the work area through Culvert No. 2 that discharges to an unnamed tributary of 

Crooked Creek – Drawing No. D-728-1055 and Appendix A (July 1996 Form I, Appendix A). 

Diversion Ditch D31 is a Type A-7 and C-6 channel that conveys flow from an existing slope 

drain on the completed benches of Stage II to discharge to the West Stormwater Management 
(SWM) Pond. The C-6 channel portion of the diversion ditch will be a permanent feature of the 

ultimate configuration – Drawing Nos. D-728-1055, D-728-1056, and D-728-1058, and 

Appendix A (July 1996 Form I, Appendix A). 

Diversion Ditch D32 is a Type A-2 channel which diverts flow from the western edge of liner of 

the East Valley to discharge to the stream – Drawing No. D-728-1055 and Appendix A (July 

1996 Form I, Appendix A). 
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The east slope drain conveys drainage north of the east ditch to the northeast ditch for 

ultimate discharge to existing East Valley ditches – Drawing No. D-728-1056 and Appendix A 

(July 1996 Form I, Appendix A). 

The northeast ditch is a Type C-2 channel which diverts flow from the completed top of Stage 
IIC to the east ditch for ultimate discharge to existing East Valley ditches. This channel may be 

buried by subsequent construction – Drawing No. D-728-1056 and Appendix A (July 1996 Form 

I, Appendix A). 

The east ditch is a Type A-5 channel which conveys flow from the northeast ditch to existing 

East Valley ditches. This channel may be buried by subsequent construction – Drawing No. D-

728-1056 and Appendix A (July 1996 Form I, Appendix A). 

Haul Road diversion ditch Part 1 is a Type C-1 channel which diverts flow from the upstream 

work areas located northwest of the Stage III Haul Road to the west ditch for ultimate 
discharge to an unnamed tributary of Crooked Creek. This channel may be buried by 

subsequent construction – Drawing No. D-728-1056 and Appendix A (July 1996 Form I, 

Appendix A). 

Temporary Run-off Controls from Active Areas 

A Stage IIC collection ditch along the reversed bench was designed to convey runoff from the 
Stage IIC area (through Culvert No. 11) to the existing East Valley Haul Road Ditch. – Drawing 

No. D-728-1055 and Appendix A (July 1996 Form I, Appendix H). 

The north collection water ditch is a Type C-2 channel. Its flow is conveyed through the west 

collection water ditch for ultimate discharge to the West Valley Equalization Pond – Drawing 

Nos. D-728-1055 and D-728-1056 and Appendix A (July 1996 Form I, Appendix A). 

The west collection water ditch is a Type D-2 channel which conveys discharge to the West 

Valley Equalization Pond – Drawing No. D-728-1055 and Appendix A (July 1996 Form I, 

Appendix A). 

The haul road collection water ditch Part 1 is a Type C-5 channel placed in Stage 3. The 
drainage is conveyed adjacent to the existing Stage III haul road for ultimate discharge to the 

West Valley Equalization Pond – Drawing No. D-728-1056 and Appendix A (July 1996 Form I, 

Appendix A). 

Permanent Run-off Controls from Soil-Covered and Vegetated Areas 

The west ditch is a Type C-2 channel and diverts water from the west side of the site to the 
West Stormwater Management (SWM) Pond – Drawing Nos. D-728-1055, D-728-1056, and 

D-728-1058, and Appendix A (July 1996 Form I, Appendix A). 

The existing East Valley West Side Collection Channel is a Type C-6 channel and conveys flow 

around the southeast toe of the ultimate landfill development, to the existing east valley 

ditches – Drawing Nos. D-728-1055, D-728-1056, and D-728-1058, and Appendix A (July 1996 

Form I, Appendix A). 

The existing East Valley Haul Road Ditch is a Type C-2 channel and diverts flow from the 
western side of the existing Stage II Haul Road for ultimate discharge to existing East Valley 

ditches – Drawing Nos. D-728-1055, D-728-1056, and D-728-1058, and Appendix A (July 1996 

Form I, Appendix A). 
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Permanent Run-off Controls from Active Areas 

The haul road collection water ditch Part 2 is a Type D-4 channel completed during Stage III 
subgrade development but will be a significant feature through much of Stage IV. The ditch 

will drain runoff from the Stage III Haul Road during Stage III and Stage IV developments for 
ultimate discharge to the West Valley Equalization Pond – Drawing Nos. D-728-1055, D-728-

1056, D-728-1058, and Appendix A (July 1996 Form I, Appendix A). 

2.2.1.3 Stage IV Disposal Area Development 

Construction work to initiate Stage IV started in March 2015, and continuous construction 

occurred until Stage IVA was lined and had the necessary certifications and approvals in place 
to begin receiving wastes.  Stage IVA began receiving wastes in late-2018. The following 

sections include drainage features constructed for Stage IV subgrade work and drainage 

features to be constructed up to when Stage IV reaches ultimate configuration. 

The proposed run-off control drainage features for Stage IV are designed for the peak flow 

from a 25-year, 24-hour storm event. Below is a list of the temporary and permanent features 

designed for the Stage IV development: 

Temporary Run-off Features from Active Areas 

Temporary Culvert No. 16 will convey run-off from the Stage IV haul road for ultimate 
discharge to the West Valley Equalization Pond – Appendix B.  During Stage IVA construction, 

temporary Culvert 20 was added just upstream of Culvert 16 to drain the haul road collection 

ditch under a temporary access ramp into Stage IVA. 

Permanent Run-off Features from Soil-Covered and Vegetated Areas 

The north “top of pile” swale is a Type A-4 channel and diverts flow from the northern top of 

the disposal site to ultimately discharge to the existing East Valley East Peripheral Drainage 

Ditch – Drawing Nos. D-728-1056 and D-728-1058, and Appendix A (July 1996 Form I, 

Appendix A). 

The north ditch is subdivided into three parts: 

 North ditch Part 1 is a Type A-1 channel that diverts flow from the north side 

of the site to the existing East Valley East Peripheral Ditch – Drawing Nos. D-

728-1056 and D-728-1058, and Appendix A (July 1996 Form I, Appendix A). 

 North ditch Part 2 is a Type C-1 channel that diverts flow from the north side 

of the site to the existing East Valley East Peripheral Ditch – Drawing Nos. D-

728-1056 and D-728-1058, and Appendix A (July 1996 Form I, Appendix A). 

 North ditch Part 3 is a Type C-2 channel that diverts flow from the north side 
of the site to the existing East Valley East Peripheral Ditch – Drawing Nos. D-

728-1056 and D-728-1058, and Appendix A (July 1996 Form I, Appendix A). 

The northwest ditch is a Type A-2 channel that diverts flow from a northwestern bench of the 
site to the existing East Valley Peripheral Ditch – Drawing Nos. D-728-1056 and D-728-1058, 

and Appendix A (July 1996 Form I, Appendix A). 

The southwest ditch is sub-divided into two parts: 

 Southwest ditch Part 1 will be a Type A-3 channel and will divert flow from the 

benched area located south of the haul road, through Culvert 
No. 15 to discharge to an unnamed tributary of Crooked Creek – Drawing 

No. D-728-1058 and Appendix A (July 1996 Form I, Appendix A). 
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 Southwest ditch Part 2 is a Type C-2 channel that diverts flow from the 

benched area located south of the haul road to an unnamed tributary of 
Crooked Creek – Drawing No. D-728-1058 and Appendix A (July 1996 Form I, 

Appendix A). 

At Stage IV disposal area development closure, the run-off channel at the south “top of pile” 

swale, designed to collect run-off from active areas, will be converted to a diversion Type B-1 

channel designed to divert run-off from soil-covered and vegetated areas. The channel will 
divert run-off from the southern top of the Stage IV disposal area and down the main Stage IV 

haul ramp channel C-4 for ultimate discharge to the West Valley Equalization Pond or an 
unnamed tributary at the Stage IV embankment toe – Drawing No. D-728-1058 and Appendix 

A (July 1996 Form I, Appendix A). 

The southeast slope drain will be located southeast of the completed Stage IV top and will 
discharge to existing east valley ditches – Drawing No. D-728-1058 and Appendix A (July 1996 

Form I, Appendix A). 

The west slope drain will be located on the western side of the Stage IV landfill to drain 

the western benches for ultimate discharge southward to Culvert 13 and to an unnamed 

tributary of Crooked Creek – Drawing No. D-728-1058 and Appendix A (July 1996 Form I, 
Appendix A).  The lower portion of this diversion system and Culvert 13 were constructed as 

part of Stage IVA. 

Southeast ditch to be developed during Stage IV is a Type C-1 channel and diverts flow around 

the West Valley Equalization Pond for ultimate discharge to an unnamed tributary of Crooked 
Creek – Drawing Nos. D-728-1056, and D-728-1058, and Appendix A (July 1996 Form I, 

Appendix A). 

Permanent Run-off Features from Active Areas 

The haul road collection water ditch Part 1 completed in Stage IV will be a Type C-4 channel 

and will be conveyed under the existing Stage IV haul road in Culvert 8 to the south collection 

ditch – Drawing No. D-728-1058 and Appendix A (July 1996 Form I, Appendix A). 

The south collection water ditch is a Type C-2 channel and discharges through Culvert No. 14 

to ultimate discharge to the West Valley Equalization Pond – Drawing Nos. D-728-1056 and D-

728-1058, and Appendix A (July 1996 Form I, Appendix A). 

2.3 Pond Designs 

The West SWM Pond is designed to control stormwater that flows to the west to a culvert beneath 

Route 210 and to reduce the post-development flows to pre-development flows for the two-year, 10-

year, 25-year, and 100-year, 24-hour storm events. The outlet structures have also been designed to 
manage flow for the 25-year, 24-hour storm event and provide one-foot of freeboard for 

pre-development and post-development conditions (refer to Appendix A – Form I, Appendix B). 

The West Valley Equalization Pond was designed to store the 10-year, 24-hour year storm and handles 

the 25-year, 24-hour storm volume through the principal spillway (Refer to Form I, Appendix E). 

The existing East Valley Equalization Ponds are currently idle and unused, but were designed to store 
the runoff from two 10-year, 24-hour storm events separated by a 24-hour pumping period. Its 

emergency spillway was designed to pass the peak discharge from the 100-year, 24-hour storm (refer 

to Appendix A – Form I, Appendix F). 

Therefore, the designs for these existing features comply with the federal requirement of handling the 

25-year, 24-hour storm as stated in Section 257.81 of the CCR Rule. 
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2.4 Plan Amendment 

The initial RRCSP can be amended (257.81(c)(2)) at any time, and must be amended whenever there 
is a change in conditions that would substantially affect the written plan. In addition, a plan must be 

prepared every five years (257.81(c)(4)). Revision 1 (September 2021) of this RRCSP was created by 

reviewing the initial RRCSP and updating relevant portions accordingly to reflect current conditions at 

the disposal site. The RRCSP must be included into the facilities operating record (257.105(g)(3)). 
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APPENDIX A 

Calculations from July 1996 Keystone Station Disposal 
Site West Valley Form I
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APPENDIX B 

Calculations from July 2013 Stage IV Leachate 
Improvements, Form I Supplemental Calculations 
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