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RUN-ON AND RUN-OFF CONTROL SYSTEM PLAN 

NEW CASTLE STATION ASH LANDFILL 

 

1.0 PURPOSE 

 

On behalf of NRG Power Midwest LP (NRG), Civil & Environmental Consultants, Inc. (CEC) 

has prepared a Run-on and Run-off Control System Plan for the New Castle Station Ash Landfill 

in accordance with the United States Environmental Protection Agency (USEPA) Coal 

Combustion Residuals (CCR) Rule 40 CFR 257.81 (§257.81) dated April 17, 2015.     

 

A Run-on and Run-off Control System Plan must be prepared to document that the run-on and 

run-off control systems at the CCR landfill have been designed and implemented to meet the 

requirements of the CCR Rule.  Each plan must be supported by appropriate engineering 

calculations.  For existing CCR landfills, the plan must be prepared no later than October 17, 

2016 and placed in the facility’s operating record.  The owner or operator of the CCR unit must 

obtain a written certification from a qualified professional engineer that the design meets the 

requirements of this section. The professional engineer certification is provided in Appendix A.   

 

2.0 BACKGROUND 

 

New Castle Station Ash Landfill (Landfill) is located in West Pittsburg, Lawrence County, 

Pennsylvania.  Refer to Figure 1 in Appendix B for the Site Location Map.  The Landfill 

operates under Pennsylvania Department of Environmental Protection (PADEP) Solid Waste 

Permit No. 300818 issued April 23, 2008.  The Landfill is a captive residual waste disposal 

facility that receives CCR from New Castle Generating Station (Station) and sediments from the 

ponds at the site (residual wastes).  The Station ceased using coal to generate power on March 

23, 2016.  Disposal of residual wastes at the Landfill is anticipated to continue through the 

Station’s estimated shutdown date in the mid-2030s.  The Landfill has a stormwater management 

system permitted under PADEP Solid Waste Permit No. 300818 that is designed and constructed 

to control run-on and run-off.  The stormwater outfall for the landfill is permitted under National 

Pollutant Discharge Elimination System (NPDES) Permit No. PA0005061.    
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A Major Permit Modification (MPM) Application to Solid Waste Permit No. 300818 was 

submitted to PADEP in December 2010 and approved on June 9, 2011.  The MPM Application 

included proposed filling alternates for Stages 4, 5, and 6 of the Landfill over Stages 1, 2, and 3.  

The MPM Application included filling of Stage 4 over a liner/leachate collection system, 

installation of a final cover system for Stage 5, and either installation of a final cover system 

(Alternate 6A) or filling (Alternate 6B) of Stage 6.  The MPM Application included design of 

stormwater controls for both alternates.  In Stages 5 and 6, a final cover system was installed 

(Alternate 6A).   A final cover system was also installed over portions of Stages 1, 2, and 3 that 

were not overlain by Stages 4, 5, and 6.  Permanent stormwater controls were installed in these 

areas in general accordance with the Erosion and Sedimentation Control Plan for Alternate 6A 

that was included in the MPM Application.   

 

The final cover system will be installed over Stage 4 after filling is complete.  Permanent 

stormwater controls will be installed in these areas in general accordance with the Erosion and 

Sedimentation Control Plan for Alternate 6A, with some possible variations based on the final 

grades reached during filling.      

 

The drawing showing the Erosion and Sedimentation Control Plan for Alternate 6A and 

drawings showing details are included in Appendix B.     

 

3.0 COMPLIANCE WITH §257.81 – RUN-ON AND RUN-OFF CONTROLS FOR 

CCR LANDFILLS  

 

§257.81 establishes requirements for run-on and run-off system controls for existing and new 

CCR landfills and requires the owner or operator to design, construct, operate and maintain: 

 

§257.81(a)(1) A run-on control system to prevent flow onto the active portion of the 

CCR unit during the peak discharge from a 24-hour, 25-year storm; and 

§258.81(a)(2) A run-off control system from the active portion of the CCR unit to collect 

and control at least the water volume resulting from a 24-hour, 25-year storm. 
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In addition, §257.81(b) requires that run-off from the active portion of the CCR unit must be 

handled in accordance with the surface water requirements under §257.3-3 which relate to water 

quality standards for discharges of surface water.  

 

The following sections address the information required by §257.81.  This Run-On and Run-Off 

Control System Plan is consistent with the PADEP Form I:  Soil Erosion and Sedimentation 

Controls dated December 2010.  The approved Form I is provided in Appendix C.   

 

4.0 RUN-ON CONTROL PLAN - §257.81(a)(1) 

 

The stormwater run-on control system prevents flow from entering onto the active portion of the 

CCR unit.  The run-on control system includes the perimeter berm that has been constructed on 

all sides of Stage 4 where filling is occurring (the active portion of the landfill).  The perimeter 

berm is constructed of CCR from the site, and has intermediate cover on the outer slope.   

 

The perimeter berm limits run-on from adjacent areas.  Flow outside of the perimeter berm over 

the intermediate cover is collected as run-off and discharged to a sedimentation pond.  Within the 

perimeter berm, CCR are generally placed in horizontal lifts.  The CCR are graded to direct flow 

to a vertical riser at the center of the Stage which discharges through the landfill and is treated as 

leachate, and is ultimately conveyed to a leachate pond.   

 

As filling progresses, the perimeter berm is built up to maintain a height of approximately 4-feet.  

Outside of the perimeter berm, the slopes grade away from the active portion of the landfill at 

approximate 3H:1V slopes.  With this configuration, there is no accumulation of surface water 

near the berm; all flow is directed away from the berm.  The 4-feet high berm is therefore a 

sufficient run-on control for the 24-hour, 25-year storm event.        

 

5.0 RUN-OFF CONTROL PLAN - §257.81(a)(2) 

 

The Landfill has a stormwater management system permitted under PADEP Solid Waste Permit 

No. 300818 that is designed and constructed to control run-off from the final slopes of the 
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landfill.  The stormwater run-off control system includes benches, downchutes, channels, 

culverts, and the sedimentation pond.  The MPM Application Form I provides the design 

calculations for the stormwater control system.  The design calculations were completed in 

accordance with the PADEP Bureau of Soil and Water Conservation, Erosion and Sediment 

Pollution Control Manual, dated April 2000. The stormwater design includes benches, diversion 

berms, downchutes, channels, and culverts.  This run-off control plan addresses the stormwater 

control system for Alternative 6A.  Permanent stormwater controls will be installed in these 

areas in general accordance with the Erosion and Sedimentation Control Plan for Alternate 6A, 

with some possible variations based on the final grades reached during filling.  If needed, a 

revised Erosion and Sedimentation Control Plan will be prepared based on the final grades 

reached during filling.   

 

5.1 BENCHES 

 

The benches of the Landfill are graded into the waste and final cover system.  The final cover 

grading includes 3H:1V final grades with 15-feet wide benches spaced approximately every 25 

feet vertically.  The benches are sloped inward towards the landfill at approximate 5 percent 

slopes as shown on the details included on the drawings in Appendix B.  The benches receive 

run-off from the 3H:1V final grades of the landfill and are sloped to convey the run-off to 

downchutes.  The benches are designed to convey flow from the 25-year, 24-hour storm event.  

A calculation for benches was performed and is included in Appendix C with the Form I 

calculations.   

 

5.2 SURFACE WATER DIVERSION BERM    

 

Surface water diversion berms are used to convey runoff from the Landfill to downchutes.  The 

diversion berms are generally used on slopes that are more shallow than 3H:1V.  The height of 

the diversion berms vary.  The diversion berms are designed to convey flow from the 25-year, 

24-hour storm event.   

 



 

  

 

154-531.0002-Control System Plan 

 -5-.  October 2016 

5.3 DOWNCHUTES 

 

Downchutes at the site generally convey run-off off down the 3H:1V slopes of the Landfill to 

perimeter channels.  Downchutes are also used on shallower slopes to convey run-off to 

perimeter channels.  The downchutes are typically trapezoidal as shown on the details included 

on the drawings in Appendix B.  The downchutes are lined with concrete revetment due to the 

steepness of the slopes.  The downchutes are designed to convey flow from the 25-year, 24-hour 

storm event.  The downchutes convey run-off to perimeter channels.  At the discharge point of 

each downchute, the concrete revetment mat extends into the perimeter channels.   

 

5.4 CHANNELS    

 

Channels at the site generally convey run-off around the perimeter of the Landfill through 

culverts as needed and ultimately to the sedimentation pond.  The channels are typically 

trapezoidal, as shown on the details included on the drawings in Appendix B.   The channels are 

either grass-lined, lined with R-4 riprap, or lined with concrete revetment.  The lining of the 

channels depends on the slope of the channel and the flow through the channel during the 25-

year, 24-hour storm event.  The channels are designed to convey flow from the 25-year, 24-hour 

storm event.      

 

5.5 CULVERTS    

 

The culverts convey run-off between channel segments.  Typically, culverts are used at road 

crossings.  Drop inlet boxes are used to inlet flow from the perimeter channel segments into the 

culverts.  The culverts are designed to be HDPE or concrete.  The culverts are designed to 

convey flow from the 25-year, 24-hour storm event.   
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5.6 SEDIMENTATION POND    

 

The existing sedimentation pond includes a principal and emergency spillway.  The existing 

sedimentation pond has capacity for the 25-year, 24-hour storm event.  The stormwater outfall 

from the sedimentation pond is permitted under NPDES Permit No. PA0005061 as outfall 006.  

The sedimentation pond discharges to the Beaver River.     

  

6.0 SURFACE WATER DISCHARGE REQUIREMENTS - §257.81(b) 

 

§257.81(b) requires that run-off from the active portion of the CCR unit must be handled in 

accordance with the surface water requirements under §257.3-3 which relate to water quality 

standards for discharges of surface water.  In accordance with §257.3-3, discharges from the 

sedimentation pond are authorized by and in compliance with PADEP under NPDES Permit No. 

PA0005061.  Dredged material or fill material is not discharged from the Site to waters of the 

United States in violation of the requirements under Section 404 of the Clean Water Act. Site 

operations have not caused non-point source pollution to waters of the United States in violation 

of the requirements under Section 208 of the Clean Water Act. 

 

7.0  CONCLUSION 

 

The Run-on and Run-off Control System Plan demonstrates that the Site is designed, 

constructed, operated, and maintained in accordance with Section §257.81 of the CCR Rule.  The 

certification statement by a qualified professional engineer is provided in Appendix A. 

Supporting drawings and calculations are provided in Appendices B and C.  This demonstration 

will be placed in the operating record by October 17, 2016. 
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DA-1

Area 1

1R

Bench (3H:1V slopes to

 bench)

Routing Diagram for Bench 1
Prepared by {enter your company name here},  Printed 9/28/2016
HydroCAD® 10.00  s/n 01006  © 2011 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Bench 1
  Printed  9/28/2016Prepared by {enter your company name here}

Page 2HydroCAD® 10.00  s/n 01006  © 2011 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

1.500 61   (DA-1)

1.500 61 TOTAL AREA



Bench 1
  Printed  9/28/2016Prepared by {enter your company name here}

Page 3HydroCAD® 10.00  s/n 01006  © 2011 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

0.000 HSG D

1.500 Other DA-1

1.500 TOTAL AREA



Type II 24-hr  25yr-24hr Rainfall=3.93"Bench 1
  Printed  9/28/2016Prepared by {enter your company name here}

Page 4HydroCAD® 10.00  s/n 01006  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment DA-1: Area 1

Runoff = 2.12 cfs @ 11.96 hrs,  Volume= 0.085 af,  Depth> 0.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Type II 24-hr  25yr-24hr Rainfall=3.93"

Area (ac) CN Description

* 1.500 61

1.500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.6 60 0.3300 0.28 Sheet Flow, 
   n= 0.240   P2= 2.37"

Subcatchment DA-1: Area 1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  
(c

fs
)

2

1

0

Type II 24-hr

25yr-24hr Rainfall=3.93"

Runoff Area=1.500 ac

Runoff Volume=0.085 af

Runoff Depth>0.68"

Flow Length=60'

Slope=0.3300 '/'

Tc=3.6 min

CN=61

2.12 cfs



Type II 24-hr  25yr-24hr Rainfall=3.93"Bench 1
  Printed  9/28/2016Prepared by {enter your company name here}

Page 5HydroCAD® 10.00  s/n 01006  © 2011 HydroCAD Software Solutions LLC

Summary for Reach 1R: Bench (3H:1V slopes to bench)

Inflow Area = 1.500 ac, 0.00% Impervious,  Inflow Depth > 0.68"    for  25yr-24hr event
Inflow = 2.12 cfs @ 11.96 hrs,  Volume= 0.085 af
Outflow = 1.31 cfs @ 12.02 hrs,  Volume= 0.084 af,  Atten= 38%,  Lag= 3.6 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.05 fps,  Min. Travel Time= 8.1 min
Avg. Velocity = 1.04 fps,  Avg. Travel Time= 16.0 min

Peak Storage= 639 cf @ 12.02 hrs
Average Depth at Peak Storage= 0.24'
Bank-Full Depth= 0.75'  Flow Area= 6.5 sf,  Capacity= 28.70 cfs

0.00'  x  0.75'  deep channel,  n= 0.030
Side Slope Z-value= 20.0  3.0 '/'   Top Width= 17.25'
Length= 1,000.0'   Slope= 0.0300 '/'
Inlet Invert= 868.00',  Outlet Invert= 838.00'

‡

Reach 1R: Bench (3H:1V slopes to bench)

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  
(c

fs
)

2

1

0

Inflow Area=1.500 ac

Avg. Flow Depth=0.24'

Max Vel=2.05 fps

n=0.030

L=1,000.0'

S=0.0300 '/'

Capacity=28.70 cfs

2.12 cfs

1.31 cfs



DA-2

Area 2

2R

Bench (20 percent

 slopes to bench)

Routing Diagram for Bench 2
Prepared by {enter your company name here},  Printed 9/28/2016
HydroCAD® 10.00  s/n 01006  © 2011 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Bench 2
  Printed  9/28/2016Prepared by {enter your company name here}

Page 2HydroCAD® 10.00  s/n 01006  © 2011 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

1.850 61   (DA-2)

1.850 61 TOTAL AREA



Bench 2
  Printed  9/28/2016Prepared by {enter your company name here}

Page 3HydroCAD® 10.00  s/n 01006  © 2011 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

0.000 HSG D

1.850 Other DA-2

1.850 TOTAL AREA



Type II 24-hr  25yr-24hr Rainfall=3.93"Bench 2
  Printed  9/28/2016Prepared by {enter your company name here}

Page 4HydroCAD® 10.00  s/n 01006  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment DA-2: Area 2

Runoff = 2.03 cfs @ 12.02 hrs,  Volume= 0.105 af,  Depth> 0.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Type II 24-hr  25yr-24hr Rainfall=3.93"

Area (ac) CN Description

* 1.850 61

1.850 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.1 150 0.2000 0.27 Sheet Flow, 
   n= 0.240   P2= 2.37"

Subcatchment DA-2: Area 2

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  
(c

fs
)

2

1

0

Type II 24-hr

25yr-24hr Rainfall=3.93"

Runoff Area=1.850 ac

Runoff Volume=0.105 af

Runoff Depth>0.68"

Flow Length=150'

Slope=0.2000 '/'

Tc=9.1 min

CN=61

2.03 cfs



Type II 24-hr  25yr-24hr Rainfall=3.93"Bench 2
  Printed  9/28/2016Prepared by {enter your company name here}

Page 5HydroCAD® 10.00  s/n 01006  © 2011 HydroCAD Software Solutions LLC

Summary for Reach 2R: Bench (20 percent slopes to bench)

Inflow Area = 1.850 ac, 0.00% Impervious,  Inflow Depth > 0.68"    for  25yr-24hr event
Inflow = 2.03 cfs @ 12.02 hrs,  Volume= 0.105 af
Outflow = 1.59 cfs @ 12.08 hrs,  Volume= 0.104 af,  Atten= 21%,  Lag= 3.5 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.40 fps,  Min. Travel Time= 5.6 min
Avg. Velocity = 0.71 fps,  Avg. Travel Time= 11.0 min

Peak Storage= 535 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.30'
Bank-Full Depth= 0.75'  Flow Area= 7.0 sf,  Capacity= 18.05 cfs

0.00'  x  0.75'  deep channel,  n= 0.030
Side Slope Z-value= 20.0  5.0 '/'   Top Width= 18.75'
Length= 470.0'   Slope= 0.0100 '/'
Inlet Invert= 800.00',  Outlet Invert= 795.30'

‡

Reach 2R: Bench (20 percent slopes to bench)

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  
(c

fs
)

2

1

0

Inflow Area=1.850 ac

Avg. Flow Depth=0.30'

Max Vel=1.40 fps

n=0.030

L=470.0'

S=0.0100 '/'

Capacity=18.05 cfs

2.03 cfs

1.59 cfs
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