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RUN-ON/RUN-OFF CONTROL SYSTEM PLAN 

CHESWICK ASH DISPOSAL FACILITY 

 

1.0 PURPOSE 

 

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

has prepared a Run-on/Run-off Control System Plan for the Cheswick Ash Disposal Facility 

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

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

 

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

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

 

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 

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. 

 

In addition, §257.81 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.  

 

A run-on and run-off control system plan must be prepared to document that the run-on and run-

off control systems have been designed and implemented to meet the requirements.  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 in 

accordance with §257.105(g)(3).  The owner or operator of the CCR unit must obtain a written 

certification in accordance with §257.81(c)(5) from a qualified professional engineer that the 

design meets the requirements of this section. The professional engineer certification is provided 

in Appendix A.   
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2.0 BACKGROUND 

 

The Site is a Class II residual waste landfill located at 384 Lefever Hill Road, Cheswick, 

Pennsylvania, 15024 shown on the 2015 Annual Topographic Survey Plan in Appendix B. The 

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

Waste Permit No. 300720 issued March 24, 1982 and National Pollutant Discharge Elimination 

System (NPDES) Permit No. PA0001627.  The Site currently accepts CCR and other residual 

wastes from the Cheswick Generating Station.  The Site has a permitted stormwater management 

system designed and constructed to control run-on and run-off.    

 

Stormwater run-on from non-contact areas upgradient of the disposal area is diverted away from 

the active CCR disposal area. Stormwater run-off from portions of the Site with soil cover is 

managed to control off-site discharge.  Stormwater run-off from active portions of the CCR 

disposal area is managed in the leachate collection and treatment system.   

 

CEC reviewed the stormwater design calculations for the Site included as part of the Solid Waste 

Permit Application dated November 1996.  The design calculations are based on the 25-year, 24-

hour storm event and have been completed in accordance with the Erosion and Sediment 

Pollution Control Program Manual, prepared by the PADEP Bureau of Soil and Water 

Conservation, dated 1991.  The design calculations provide the basis for the existing stormwater 

run-on and run-off systems.  The Permit Drawings depict the run-on and run-off controls.  CEC 

has prepared a supplemental calculation associated with the benches.  The design drawings are 

provided in Appendix B and the design calculations are provided in Appendix C.   

 

3.0 RUN-ON CONTROL SYSTEM - §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 diversion channels, the storm drain 

piping system and the sedimentation pond.  Design calculations associated with run-on control 

system are provided in Appendix C.  
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3.1 PERIMETER DIVERSION CHANNELS  

 

Channel capacity calculations are based on the 25-year, 24-hour storm event.  Perimeter 

diversion channels are concrete-lined to prevent erosion and scour of the underlying soil.  

Perimeter diversion channels convey flow to the sedimentation pond from non-contact run-on 

areas outside the CCR disposal area as well as run-off from CCR disposal areas covered with 

final cover soil.  The perimeter diversion channel is constructed as CCR are placed to design 

elevations.   

 

3.2 STORM DRAIN PIPING SYSTEM  

 

The storm drain piping system calculations are based on the 25-year, 24-hour storm event.   The 

storm drain piping system diverts run-on from non-contact upgradient areas to a series of solid 

corrugated metal pipes beneath the Site. The size of the storm drain piping system varies based 

on the calculated peak discharge of run-on.  There are multiple vertical chimney drains which are 

designed to convey run-off through the system after the final cover is installed on the entire 

landfill area.   

 

Water discharging through the storm drain system is conveyed to an unnamed tributary of the 

Little Deer Creek as authorized by PADEP under NPDES Permit No. PA0001627.   

 

3.3 SEDIMENTATION POND  

 

The Sedimentation Pond capacity calculations are based on the 25-year, 24-hour storm event.  

The pond has a principal and emergency spillway.  The sedimentation pond discharges to a 

culvert under the Bessemer & Lake Erie Railroad and is designed to convey the 25-year, 24-hour 

storm event.  Discharge from the sedimentation pond is conveyed into an unnamed tributary of 

Little Deer Creek.   
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4.0 RUN-OFF CONTROL SYSTEM - §257.81(a)(2) 

 

The run-off control system manages stormwater from portions of the landfill that have soil cover 

installed.  The stormwater run-off control system for areas that have soil cover installed includes 

downchutes and benches on the exterior landfill slopes, which direct run-off to the perimeter 

diversion channels.  Run-off from the active disposal area that contacts CCRs is managed as 

leachate.  The active disposal area is managed to either promote infiltration into the residual 

waste or direct run-off towards the underdrain system. Run-off from active areas does not enter 

the perimeter run-off control system.  A bottom ash blanket drain and underdrain system 

function as the leachate collection zone which conveys leachate to the Monarch Mine 

Dewatering Plant for treatment and discharge as authorized by PADEP under NPDES Permit No. 

PA0001627.  Design calculations associated with run-off system controls for areas that have soil 

cover installed are provided in Appendix C.  

 

4.1 DOWNCHUTES  

 

Downchute capacity calculations are based on the 25-year, 24-hour storm event.  Downchutes 

are designed to be concrete-lined to prevent erosion and scour of the underlying soil and CCR.  

Downchutes receive non-contact stormwater runoff from the benches and convey discharge to 

the perimeter diversion channels.  

 

4.2 BENCHES 

 

Permitted bench capacity calculations are based on the 25-year, 24-hour storm event and are 

designed with a 1.0% minimum slope. Constructed benches vary between 1% and 3% 

longitudinal slope.  As shown in Attachment C, 3% longitudinal slopes will result in a flow 

velocity that will not cause erosion on grass-lined benches.   
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5.0  SURFACE WATER REQUIREMENTS- §257.81(b) 

 

In accordance with §257.3-3, discharges from the Site are authorized by and in compliance with 

NPDES Permit No. PA0001627.  

 

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.  

 

6.0 CONCLUSION 

 

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

operated and maintained in accordance with §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. 

 

7.0  REFERENCES 

 

1. Solid Waste Permit Application dated November 1996. Lefever Ash Disposal Site.    

Permit I.D. No.  300720.
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STORM DRAIN PIPING SYSTEM 
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SEDIMENTATION POND 
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1.0 OBJECTIVE 

 

This calculation involves the determination of peak flows for the design of the proposed stormwater 

benches necessary to handle anticipated surface water flow.  Peak flows utilized for stormwater bench 

design have been estimated by use of the SCS TR-55 (Soil Conservation Service Technical Release – 

55) graphical peak method.  All stormwater benches have been designed for the 25-year/24-hour storm 

event. 

 

2.0 BACKGROUND 

 

Stormwater design calculations were previously performed for the stormwater benches under final 

conditions and assume 1% longitudinal slopes.  Based on CEC Proposed Final Grading Plan, Drawing 

144063-SW03-PROPOSED FINAL GRADING PLAN dated September 2, 2015 the stormwater 

benches will be constructed with 3% longitudinal slopes.  This calculation demonstrates the hydraulic 

capacity of the proposed stormwater benches with 3% longitudinal slopes. 

 

3.0 METHODOLOGY 

 

Peak flows have been estimated using SCS TR-55 by calculating the time of concentration of a model 

stormwater bench, the composite runoff curve number describing the stormwater bench’s watershed, 

and the total area of the stormwater bench’s watershed.  The watersheds and time of concentration 

considered were estimated using proposed final topography based on CEC Proposed Final Grading Plan, 

Drawing 144063-SW03-PROPOSED FINAL GRADING PLAN dated September 2, 2015.  Figure 1, 

provided in Attachment 1, presents the drainage areas and time of concentration (Tc) runs utilized in this 

calculation.  A computer software package entitled HydroCAD 10.00 was utilized to perform the SCS 

TR-55 calculations. 

 



 

Civil & Environmental Consultants, Inc. 

SUBJECT STORMWATER DESIGN CALCULATION PROJECT NO. 154-532.0002 

PROJECT CHESWICK LANDFILL AND BOTTOM ASH PONDS PAGE 2 OF 7 

STORMWATER BENCH CAPACITY CALCULATION  

 MADE BY AAW DATE 7/18/16 CHECKED BY DMD DATE 8/1/16  

 

 

154-532.0002 Civil & Environmental Consultants, Inc. July 2016 

In accordance with the TR-55 design methodology, times of concentration have been designed using the 

2-year/24-hour storm event and were estimated as the sum of sheet flow and shallow flow for each 

drainage area.  Sheet flow calculations use an average surface consisting of dense grass (n=0.24).  

Shallow flow times of concentration were estimated depending on paved/unpaved condition of the flow 

path.   

 

The site is assumed to be located in an area of hydrologic soil group C.  From common hydrologic 

references, the following runoff coefficient was utilized.   

 

CN DATA 

Description CN 

Grass Cover >75% Good, HSG C 74 

 

As mentioned above, the stormwater benches have been designed utilizing the 25-year/24-hour storm 

event.  The estimated rainfall values summarized in the table shown below: 

 

RAINFALL DATA 

Frequency Duration Depth (in) 

2 yr 24 hr 2.41 

25 yr 24 hr 4.00 

 

4.0 STORMWATER BENCH CALCULATIONS 

 

After the peak discharge for each applicable reach was estimated, the stormwater bench cross section 

was sized and a lining selected.  Flow properties within the stormwater bench are estimated by 

HdroCAD using Manning’s Equation: 
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A Cross Sectional area of flow,sf

R = Hydraulic Radius,  ft 

WP = Wetted Perimeter,  ft

S Slope of channel, ft / ft

n Manning's roughness coefficient

f

 

 

Figure 1, provided in Attachment 1, presents the drainage areas utilized and longest time of 

concentration (Tc) path for each drainage area.  The table below summarizes the contributing area, inlet 

and outlet invert elevations, length, slope, and cross section for a typical stormwater bench shown on 

Figure 1.   

 

Stormwater 

Bench 

Drainage 

Area ID 

Drainage 

Area 

(acres) 

Invert Elevations 
Channel 

Length 

(ft) 

Slope 

(ft/ft) 

Base 

Width 

(ft) 

Depth 

(ft) 
Side Slopes Lining 

Inlet Outlet 

Stormwater 

Bench 
DA-1 0.62 1,166.0 1,148.0 600.0 0.03 0.0 0.45 

2H:1V Left  

30H:1V Right 
GRASS 

 

Stormwater benches have been designed for the 25-year, 24-hour design storm.  The table below 

summarizes the cross section, contributing area, inlet and outlet invert elevations, slope, peak flow rate, 

discharge velocity, flow depth, and freeboard for a typical stormwater bench shown on Figure 1.   
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Channel 
Drainage 

Area ID 

Base 

Width 

(ft) 

Depth 

(ft) 
Side Slopes 

Invert 

Elevations 
Slope 

(ft/ft) 

Peak 

Flow 

(cfs) 

Discharge 

Velocity 

(fps) 

Flow 

Depth 

(ft) Inlet Outlet 

Stormwater 

Bench 
DA-1 0.0 0.45 

2H:1V Left  

30H:1V Right  
1,166.0 1,148.0 0.03 1.24 1.56 0.20 

 

Grass will be used as the lining based on the maximum discharge velocity anticipated.  The maximum 

allowable velocity value for grass is provided in the following table: 

 

CHANNEL LININGS 

Material N Vmax (fps) 

Grass 0.035 5.0 

 

5.0 SUMMARY 

 

The stormwater benches were designed to handle the peak flows for a 25-year/ 24-hour storm event, and 

will function as intended.  The proposed benches are very flat and will not result in an erosive discharge 

velocity.   
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ATTACHMENT 1 
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ATTACHMENT 2 

 

ROUTING OF 25-YEAR 24-HOUR STORM 



1S

Drainage Area 1

2R

Stormwater Bench

Routing Diagram for Stormwater Bench
Prepared by CEC, Inc.,  Printed 9/26/2016

HydroCAD® 10.00-14  s/n 01006  © 2015 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Stormwater Bench
  Printed  9/26/2016Prepared by CEC, Inc.

Page 2HydroCAD® 10.00-14  s/n 01006  © 2015 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.620 74 >75% Grass cover, Good, HSG C  (1S)

0.620 74 TOTAL AREA



Stormwater Bench
  Printed  9/26/2016Prepared by CEC, Inc.

Page 3HydroCAD® 10.00-14  s/n 01006  © 2015 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.620 HSG C 1S

0.000 HSG D

0.000 Other

0.620 TOTAL AREA



Stormwater Bench
  Printed  9/26/2016Prepared by CEC, Inc.

Page 4HydroCAD® 10.00-14  s/n 01006  © 2015 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.620 0.000 0.000 0.620 >75% Grass cover, Good 1S

0.000 0.000 0.620 0.000 0.000 0.620 TOTAL AREA



Type II 24-hr  25-yr/24-hr Rainfall=4.00"Stormwater Bench
  Printed  9/26/2016Prepared by CEC, Inc.

Page 5HydroCAD® 10.00-14  s/n 01006  © 2015 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.620 ac   0.00% Impervious   Runoff Depth>1.59"Subcatchment 1S: Drainage Area 1
   Flow Length=600'   Tc=15.2 min   CN=74   Runoff=1.24 cfs  0.082 af

Avg. Flow Depth=0.20'   Max Vel=1.56 fps   Inflow=1.24 cfs  0.082 afReach 2R: Stormwater Bench
n=0.035   L=600.0'   S=0.0300 '/'   Capacity=9.59 cfs   Outflow=1.05 cfs  0.081 af

Total Runoff Area = 0.620 ac   Runoff Volume = 0.082 af   Average Runoff Depth = 1.59"
100.00% Pervious = 0.620 ac     0.00% Impervious = 0.000 ac



Type II 24-hr  25-yr/24-hr Rainfall=4.00"Stormwater Bench
  Printed  9/26/2016Prepared by CEC, Inc.

Page 6HydroCAD® 10.00-14  s/n 01006  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Drainage Area 1

Runoff = 1.24 cfs @ 12.08 hrs,  Volume= 0.082 af,  Depth> 1.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr/24-hr Rainfall=4.00"

Area (ac) CN Description

0.620 74 >75% Grass cover, Good, HSG C

0.620 100.00% Pervious Area

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

1.7 30 0.5000 0.29 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 2.41"

10.5 70 0.0300 0.11 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 2.41"

3.0 500 0.0300 2.79 Shallow Concentrated Flow, Shallow Concentrated
Unpaved   Kv= 16.1 fps

15.2 600 Total

Subcatchment 1S: Drainage Area 1

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

1

0

Type II 24-hr

25-yr/24-hr Rainfall=4.00"

Runoff Area=0.620 ac

Runoff Volume=0.082 af

Runoff Depth>1.59"

Flow Length=600'

Tc=15.2 min

CN=74

1.24 cfs



Type II 24-hr  25-yr/24-hr Rainfall=4.00"Stormwater Bench
  Printed  9/26/2016Prepared by CEC, Inc.

Page 7HydroCAD® 10.00-14  s/n 01006  © 2015 HydroCAD Software Solutions LLC

Summary for Reach 2R: Stormwater Bench

Inflow Area = 0.620 ac, 0.00% Impervious,  Inflow Depth > 1.59"    for  25-yr/24-hr event
Inflow = 1.24 cfs @ 12.08 hrs,  Volume= 0.082 af
Outflow = 1.05 cfs @ 12.26 hrs,  Volume= 0.081 af,  Atten= 15%,  Lag= 10.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.56 fps,  Min. Travel Time= 6.4 min
Avg. Velocity = 0.69 fps,  Avg. Travel Time= 14.6 min

Peak Storage= 408 cf @ 12.15 hrs
Average Depth at Peak Storage= 0.20'
Bank-Full Depth= 0.45'  Flow Area= 3.5 sf,  Capacity= 9.59 cfs

0.00'  x  0.45'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 2.0  33.0 '/'   Top Width= 15.75'
Length= 600.0'   Slope= 0.0300 '/'
Inlet Invert= 1,166.00',  Outlet Invert= 1,148.00'
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Reach 2R: Stormwater Bench
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Inflow Area=0.620 ac

Avg. Flow Depth=0.20'

Max Vel=1.56 fps

n=0.035

L=600.0'

S=0.0300 '/'

Capacity=9.59 cfs

1.24 cfs

1.05 cfs


